TECHNICAL REPORT

CONSTRAINTS TO CONSERVATION AND DEVELOPMENT SUCCESS AT THE
WILDLIFE-LIVESTOCK INTERFACE IN SOUTHERN AFRICAN TRANSFRONTIER
CONSERVATION AREAS: A PRELIMINARY REVIEW

Wildlife Conservation Society
Animal & Human Health for the Environment And Development (AHEAD) Program

WILDLIFE *~

CONSERVATION
SOCIETY ¢ 2" U SAI D

SV 5 FROM THE AMERICAN PEOPLE




Citation:

Cumming, D H M (2011) Constraints to Conservation and Development Success at the Wildlife-
Livestock-Human Interface in Southern African Transfrontier Conservation Areas: A Preliminary
Review. Technical Report to the Wildlife Conservation Society’s AHEAD Program. 37 pp. http:/
www.wcs-ahead.org/workinggrps kaza.html.

Address:

Wildlife Conservation Society
2300, Southern Boulevard
Bronx, NY 10460

www.wcs-ahead.org

Cover photo:

Mark Atkinson/WCS


http://www.wcs-ahead.org/workinggrps_kaza.html
http://www.wcs-ahead.org/workinggrps_kaza.html
http://www.wcs-ahead.org/workinggrps_kaza.html
http://www.wcs-ahead.org/workinggrps_kaza.html
http://www.wcs-ahead.org
http://www.wcs-ahead.org

Constraints to Conservation and Development Success
at the
Wildlife-Livestock-Human Interface
in
Southern African Transfrontier Conservation Areas:

A preliminary Review

by

D H M Cumming
29 June, 2011
Technical Report to the Wildlife Conservation Society (WCS)

The contents of this report are the responsibility of the author, and do not necessarily reflect the views of

the Wildlife Conservation Society or any associated donor organizations.



Constraints to conservation and development success in southern African TFCAs i

EXECUTIVE SUMMARY

This review examines three questions. (1) What is the wildlife-livestock-human interface? (2) What
would represent conservation and development success at the wildlife-livestock-human interface? (3)
What are the key constraints to achieving conservation and development success at the interface? The
major part of this review deals with the third question but answers to the first two questions provide a
necessary prelude to dealing with the constraints to conservation and development success at the interface
in southern African transfrontier conservation areas (TFCAS).

For the purposes of this review the interface is taken to be the interface as it is experienced in the TFCAs
of southern Africa that are characterised by core protected areas, such as national parks that carry a wide
range of mammal species, within a matrix of human occupied land under agro-pastoralism. There are
fourteen TFCAs currently being developed in southern Africa and these range in size from the Kavango-
Zambezi (KAZA) TFCA of c. 400,000 km? to the Chimanimani TFCA of 2,056 km®. Besides their size,
the main features of the fourteen TFCAs are summarised in Table 1. The features include indicators of
fragmentation (provided by the number of protected areas and corridors required in each TFCA), land use
in the matrix between protected areas, and the established presence/absence of twelve important diseases.

The question of what would represent conservation and development success is examined through the
lens of existing statements of TFCA objectives in treaties and memoranda of understanding (MoUs) of
four TCFAs as examples. With the exception of one agreement these make little reference to
conservation and none have clear, readily measureable, objectives relating to development. Indicators of
success are not provided. The same was found to be true of integrated development plans for KAZA and
the Great Limpopo TFCA (GLTFCA), which tended to focus on administrative activities to be carried
out, instead of what was to be achieved on the ground. As a result of this gap, a brief review is included
on indicators for conservation and development success and on trade offs between conservation and
development.

The literature relating more directly to constraints to conservation and development success in TFCASs
and the interface is then reviewed against the following set of simple objectives and indicators:

1. Secure existing state protected areas (e.g. national parks) against human encroachment

Indicator: No encroachment (e.g. agriculture, settlements) into protected areas - ongoing satellite
surveillance

2. Maintain, or where appropriate restore, biodiversity in core protected areas

Indicator: Trends in selected species and habitats of interest (e.g. large mammals, endemic and
endangered plant and animal species) stable or improving

! Southern Africa is taken to be the area encompassed by Angola, Zambia and Tanzania and the countries lying to
the south of these.

2 Itis unlikely that baseline data at the various scales required is available to assess progress in meeting these
objectives and indicators. However, simple as they are, they do encompass, or subsume, the objectives elaborated in
TFCA treaties and MoUs, serving to translate them into measurable components of conservation and development
progress.



Constraints to conservation and development success in southern African TFCAs ii

3. Establish functional wildlife corridors between core protected areas where these do not share
boundaries

Indicator: Functional corridors in place between TFCA protected areas and evidence of animal
movement between protected areas and through designated corridors

4. Establish policies and legal frameworks that provide incentives for local communities and
landholders to benefit from wildlife- and natural resource-based enterprises (diversified tourism,
and sustainable harvesting of natural resources) to the extent that they can invest in, and sustain,
wildlife as a form of land use in the TFCA

Indicator: Positive attitudes towards wildlife increase at local level and result in local people
investing in wildlife as a land use; wildland areas maintained or extended in the TFCA matrix;
populations of economically important species of plants and animals and their habitats stable or
increasing

5. Enhance human food security and wellbeing through improved and diversified production
systems (crops, livestock, forestry, non-timber forest products) and development of market chains
and infrastructure compatible with the overall biodiversity conservation goals of the TFCA

Indicators: Improving trends in household incomes, nutritional status of children, incidence of
disease (in people, domestic animals, and crops), levels of education, declining rates of human
population growth

The literature review covered 1) Legal and policy frameworks and governance, 2) Wildlife conservation
and protected areas (the core of TFCAS), 3) Disease and disease management, and 4) Development and
tourism. The following conclusions were drawn:

The constraints to conservation and development success covered in this review operate at three scales.
The first is that of international laws and conventions, and national management capacities. The second
scale, or level, is that of constraints at the TFCA scale that confront countries and resource managers. The
local level, within TFCAs at the wildlife-livestock-human interface, forms the third scale. A brief
summary within this broad framework follows.

1. International and nationally generated constraints

1. Legal frameworks and peoples’ rights to resources and to engage in planning and influencing
land-use and resource access plans. These are weak in southern Africa (although strongest in
South Africa). There is a disconnect between international legal instruments and law and national
legislation. National interests are presently overriding international law, and even the SADC
instruments, as the recent suspension of the Southern African Development Community (SADC)
Tribunal, following its ruling on land reform in Zimbabwe, exemplifies.

2. The Convention on International Trade in Endangered Species (CITES) and its listings on
Appendix I and Appendix 11 of certain species constrains management options in TFCAs. For
example, KAZA carries close on 250,000 elephant. However, because elephant are listed on
Appendix 11 and the parties to the CITES convention consider it an endangered species, its value
to communities at the interface is greatly reduced.

3. There are wide differences between countries in their capacity to participate in, and contribute to,
TFCA development (see Table 2). This factor also results in shortfalls in funding of protected
areas, which should form the core of TFCAs.
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4. Between countries there remain differences in policy and legislation that hamper the

management of natural resources across borders and the development of transboundary
enterprises and markets.

Targeted conservation planning is not being implemented at the overall scale of TFCAs which
results in disconnects across boundaries and a failure to develop conservation and development
plans.

2. Constraints within TFCAs and at the country level

1.

Existing land resource access rights to natural resources at national levels in most southern
African countries prejudice the development of effective natural resource-based enterprises.
Perverse incentive structures tend to favour land uses that may be harmful to the environment and
unsustainable in the long term. Policies and incentive structures are presently based on
inadequate information about the full costs and implications of alternative land use options in
TFCAs. This is particularly important in relation to decisions relating to disease control
strategies that are aimed at improving conditions for beef exports, at the expense of biological
conservation and alternative land-use options.

There is a lack of sound spatial and temporal information on biodiversity, land use and human
welfare (including the incidence and prevalence of diseases) in TFCAs throughout the region.
The lack of appropriate information constrains conservation and development planning by
resource managers and villagers (see Getz et al 1999).

3. Local scale constraints

1.

Infrastructure is generally poorly developed in border areas, which constrains cross-border
interchange between resource managers (security regulations and cross-border travel restrictions
are also serious constraints).

Information on the development of TFCAs tends to be confined to the higher echelons of
government agencies, with the result that those on the ground or in a position to make positive
contributions to TFCA development are excluded and develop negative attitudes to the process.

Social capital, trust, and the capacity for self organisation and institution building (i.e. for
resource management) at local levels is generally weak and will require time to develop and will
involve high transaction costs.

Diseases and human-wildlife conflict issues tend to be seen as the responsibility of the state and
its agents and are managed through centralised command and control systems. The result is that
potential local innovations and ownership of solutions to such problems is stifled.

References to approximately 130 published papers and reports are appended to the report.



Constraints to conservation and development success in southern African TFCAs

Table of Contents

1. Introduction
1.1 The wildlife-livestock-human interface

1.2 Characteristics of the interface in southern African Transfrontier Conservation Areas
(TFCAS)

2. Conservation and development success
2.1 TFCA Conservation objectives
2.2 TFCA Development objectives
2.3 Indicators of TFCA conservation and development success
2.3.1 Biodiversity and conservation
2.3.2 Development
2.3.3 Conservation and development tradeoffs
3. Constraints to achieving success
3.1 Legal constraints
3.2 Wildlife conservation and protected areas
3.3 Land and land-use policies in communal / traditional farming areas
3.4 Diseases and disease management
3.5 Development and tourism
4. Discussion and conclusions
4.1 International and national level constraints
4.2 Constraints within TFCA and at country level
4.3 Local scale constraints
5. Literature cited
6. Additional references - not cited

Acknowledgements:

I am grateful to Meg Cumming and the WCS AHEAD team for comments on drafts of this document.



Constraints to conservation and development success in southern African TFCAs 1

1. Introduction

This review examines three questions. (1) What is the wildlife-livestock-human interface? (2) What
would represent conservation and development success at the wildlife-livestock-human interface? (3)
What are the key constraints to achieving conservation and development success at the interface? The
major part of this review deals with the third question but answers to the first two questions provide a
necessary prelude to dealing with the constraints to conservation and development success at the interface
in southern African® transfrontier conservation areas (TFCAS).

The review also briefly summarizes some of the major characteristics of the interface in relation to the
fourteen TFCAs being developed in southern Africa.

1.1 The wildlife-livestock-human interface

What is the wildlife-livestock-human interface? Broadly construed the interface may be that humans,
livestock, and wild animals come into contact in ways that can result in the transmission of diseases
between them. Since some 71% of zoonotic diseases of humans originate from wildlife (Jones et al
2008), and new diseases are emerging, the interface is clearly important (Wilcox and Colwell 2005;
Smith and Guégan 2010). The interface is mostly restricted to rural areas but is increasingly encroaching
on peri-urban areas (e.g. Lyme disease (Schmidt and Ostfeld 2001), echinococcosis (Morgan et al 2004),
and tuberculosis (Cosivi et al 1998; Alexander et a/ 2002). In this review | focus on the interface as it is
experienced in the TFCAs of southern Africa that are characterised by core protected areas, such as
national parks that carry a wide range of mammal species, within a matrix of human occupied land under
agro-pastoralism. The SADC definition of a TFCA is “the area or component of a large ecological
region that straddles the boundaries of two or more countries encompassing one or more protected areas
as well as multiple resources use areas.”

It is at this interface, between wildlife and farming areas, that disease issues of considerable economic
importance (e.g. foot and mouth disease, Thomson 2008) come to the fore and have multiple impacts on
human livelihoods, livestock health and marketing, and on the conservation of biodiversity (Kock 2004,
Kock 2005, Osofsky et al 2005, 2008).

While the boundaries of state protected area are clearly mapped and often marked, the boundaries of
TFCAs are not and published reports often show marked differences in the boundary for any particular
TFCA (Andersson et al in press).

1.2 Characteristics of the interface in southern African TFCAs

There are presently fourteen TFCAs being developed in southern Africa (Figure 1, Table 1). They range
in size from the c. 2,000 km? Chimanimani TFCA bordering Zimbabwe and Mozambique, to the
approximately 400,000 km? Kavango-Zambezi (KAZA) TFCA, which includes areas from five countries,
namely, Angola, Botswana, Namibia, Zambia and Zimbabwe (Figure 1, Table 1). The Great Limpopo,

% Southern Africa is taken to be the area encompassed by Angola, Zambia and Tanzania and the countries lying to
the south of these.
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Mapungubwe and Lubombo each involve three countries while the remainder involve only two countries.
All of the areas, except the Kgalagadi Transfrontier Park, include multiple use zones that include small-
scale peasant farmers who grow crops and keep livestock. For the most part TFCAs fall within
agriculturally marginal zones with limited infrastructure and poor access to markets.

Figure 1. Major national parks and reserves in southern Africa and Transfrontier Conservation
Areas (TFCAS) under development in the region. The names of the TFCAs are listed in Table 1.
(Source: Cumming and Atkinson - submitted 2011).

The extent and complexity of the interface within TFCAs is reflected in their size, the number of
protected areas, the extent of the non-protected matrix or multiple use zone within the projected TFCA
boundary and the variety of land uses within that zone (Table 1). Human population densities and social
and cultural diversity add further dimensions of complexity. The presence of a wide range of diseases in
some cases adds further complexity and serves to highlight the importance of health issues at the wildlife-
livestock-human interface (Table 1).

Clearly the largest and most complex TFCA is KAZA with some 44 protected areas that include national
parks, safari areas and state forest areas. These are distributed in five clusters but with minimal sharing of
international boundaries, which means that the major protected area complexes will need to by joined by
wildlife corridors that will pass though communal lands (Cumming 2008). The Lubombo TFCA,
although much smaller in area, involves three countries but with several unconnected protected areas and
considerable land use and cultural complexity (Table 1; Smith et a/ 2008; Jones 2006). Perhaps the least
complex is the Kgalagadi Transfrontier Park (TFP), which has an uninterrupted international border
between two countries and involves only three contiguous protected areas (Figure 1, Table 1). It has a
long history of cooperative management (Schoon 2008), low human population densities, and limited
agricultural activities on its boundaries.
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Table 1. A summary of the size and some key features of TFCAs in southern Africa. (a) Protected areas within TFCAs and indicators of levels
of fragmentation, (b) land uses outside of protected areas but within TFCAs, and (c) important diseases that influence land use and dynamics at

the wildlife-livestock-human interface within TFCAs. (PAs = state protected areas without resident communities*, CL = Communal Lands,
Symbols: - absent or none, + present, / some park boundaries shared across international boundaries, and ? status not known or uncertain)

(Sources: Cumming et al in press, Cumming and Atkinson in press)
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1. Kavango-Zambezi 5 | 400,000 38 22|/ 5 <5 + + + + + + + + + + + + + + +
2. Niassa —Selous 2 96,200 2 91| - 1 5-25 - + - + + ? + + + + + ? + ? +
3. Great Limpopo 3 87,000 5 53| / 1| 5-250 + + + + + + + + + + + + + + +
4. Kgalagadi TFNP 2 37,256 3| 100 | + 0 <5 - - - - - - - - + - + + + + +
5. lona—Skeleton Coast 2 32,000 2| 100 | + 0 <1 - - - - - - + - ? - + - - + -
6. Mana-Lower Zambezi 2 25,000 9 80 | + 0 5-25 - + - + + - + - + + + - + ? +
7. Drakensberg-Maloti 2 13,000 20/ 0| 0-250 - + + - - - - + ? - + - - ? +
8. Liuwa Plain-Mussuma 2 10,000? 1 21 ? 0 5 - ? ? + + ? + + + - + ? + ? +
9. Ais-Ais — Richtersveld 2 6.681 2 76 | + 0 5 - + + - - - ? - - + + - - ? -
10. Greater Mapungubwe 3 4,872 3 40 | / 1 5-25 + + + + - - + + + - + + + + +
11. Lubombo 3 4,195 20/ ? | 5-250 ? + + + - + + + ? + + + - ? +
12. Nyika-Mwaza Marsh 2 4,134 3 70 / 3 <5- - + + + + ? + + + + + - - ? +
13. Kasungu-Lukusuzi 2 2,316 2 60 | - 1| 5-250 - + ? + + ? + + ? + + - - ? +
14. Chimanimani 2 2,056 2 ?2 + 0 5-250 - + + - - ? + + + + ? - ? ? ?

Total 755,910

Note: In southern Africa there are two trypanosome species, one causes nagana of domestic stock and the other human sleeping sickness.

* The six conservation areas in Angola have resident populations within their borders and are not included in the figure of 38 state protected areas for the KAZA

TFCA
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2. Conservation and development success
What would represent conservation and development success at the interface?

The success or otherwise of conservation and development interventions can only be judged effectively
and reliably against clear baseline data established at or before the intervention and in relation to clear
objectives and indicators of success. While many objectives have been propounded for transfrontier
parks (TFPs) and transfrontier conservation areas (TFCAS) in southern Africa (e.g. Hanks 2003),
international treaties and memoranda of understanding for the creation of TFPs and TFCAs, there is a
dearth of baseline information and clearly enunciated indicators against which to evaluate progress.
Progress reports against stated objectives are generally lacking or unavailable and published information
on constraints to achieving conservation and development success in TFCAs is consequently scarce
(Griffin 1999, Singh 1999). There is, however, a considerable social science literature relating to the
concept of peace parks, international governance and cooperation relating to TFCAs (e.g. Duffy 2006,
Schoon 2008, Bischer and de Beer 2011, Schoon and York 2011).

2.1 Conservation objectives

Conservation success could be defined in terms of maintaining, or restoring, biodiversity at several scales
from the level of genes, through species populations, to habitats and functional ecosystems and services
(Noss 1990) within a land use mosaic covering the scale of the TFCA in question.

In very general terms the primary objective of TFCAS is to conserve biodiversity in conjunction with
sustainable development for the people living within the areas they encompass. However, the
conservation of biodiversity is not always clearly stated as a specific objective in the international
agreements between countries. For example, neither the treaty for the Great Limpopo Transfrontier Park
(GLTP), nor the MoU for the Kavango-Zambezi TFCA, explicitly includes the conservation of
biodiversity (or fauna and flora) as an objective.

The six objectives contained in the Great Limpopo Transfrontier Park” treaty do not include the word
“conservation.” Instead they focus on ecosystem integrity and processes, ecosystem management, and
management of biological resources as reflected in the first three objectives (the remaining three
objectives deal with social and development matters and are listed in the following section) as quoted
below with the emphasis in bold added:

(a) foster trans-national collaboration and co-operation among the Parties which will facilitate effective
ecosystem management in the area comprising the Transfrontier Park;

(b) promote alliances in the management of biological natural resources by encouraging social,
economic and other partnerships among the Parties, including the private sector, local communities
and non-governmental organisations;

(c) enhance ecosystem integrity and natural ecological processes by harmonising environmental
management procedures across international boundaries and striving to remove artificial barriers
impeding the natural movement of wildlife;

* Conservation and development objectives for the GLTFCA do not appear to have been formally developed by the
GLTP Joint Management Board. The Treaty does, however, make provision for the later development of a
transfrontier conservation area.
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Similarly, the MoU for the KAZA TFCA does not mention conservation or biodiversity and focuses on
ecosystem management, and enhancing ecosystem integrity and processes as indicated in the following
three objectives.

(@) Foster trans-national collaboration and co-operation in implementing ecosystems and cultural
resource management through the establishment and development of the TFCA,;

(b) Promote alliances in the management of biological and cultural resources and encourage social,
economic and other partnerships among their Governments and stakeholders;

(c) Enhance ecosystem integrity and natural ecological processes by harmonizing natural resources
management approaches and tourism development across international boundaries.

The KAZA website (http://www.kavangozambezi.org) includes a brief statement on measures of success
with the following measure relating to conservation ““ having a secure core conservation estate with

corridors for wildlife movement.”

Given that international treaties and MoUs may deliberately not include very specific objectives and
measures of success, it would be reasonable to expect these to appear in the management plans that are
developed to give effect to the treaties. However, the Integrated Development and Business Plan for the
Great Limpopo Transfrontier Park (2009) is silent on conservation objectives for the park, let alone for
the larger TFCA. The plan deals at length with administrative and management activities but does not
expand on what these activities are expected to deliver in terms of conservation outcomes. Similar
considerations apply to the Integrated Development Plans for the Zambian and Zimbabwe components of
KAZA (Government of Zambia 2008, Government of Zimbabwe 2010).

2.2 Development objectives

Development success at the interface can be defined in terms of improved livelihoods and welfare of
people living within a TFCA, as well as in terms of the TFCA contribution to local, national and regional
economies.

The social, cultural and development objectives as stated in the GLTP Treaty are as follows:

(a) Facilitate the establishment and maintenance of a sustainable sub-regional economic base through
appropriate development frameworks, strategies and work plans;

(b) Develop trans-border eco-tourism as a means of fostering regional socio-economic development;
and

(c) Establish mechanisms to facilitate the exchange of technical, scientific and legal information for
the joint management of the ecosystem.

and those for the KAZA TFCA are;

(a) Promote alliances in the management of biological and cultural resources and encourage social,
economic and other partnerships among their Governments and stakeholders;

(b) Enhance ecosystem integrity and natural ecological processes by harmonizing natural resources
management approaches and tourism development across international boundaries;

(c) Develop mechanisms and strategies for local communities to participate meaningfully in, and
tangibly benefit from, the TFCA,; and


http://www.kavangozambezi.org/
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(d) Promote cross-border tourism as a means of fostering regional socio-economic development.

Article 1 of the Maloti-Drakensberg TFCA MoU between Lesotho and South Africa provides the
following objectives:

“ARTICLE 1
OBJECTIVES

(1) The objective of the MoU is to establish a framework for collaboration between the Parties for the
purpose of conserving biological diversity and promoting sustainable development in the Area.

(2) To attain the objective set forth above, the Parties undertake -

(a) to identify those portions of the Area containing important elements of biological diversity
and to secure their long term conservation status by preparing and implementing a
management plan for key components while countering critical threats,

(b) to retain the Area as far as may be possible in its natural state as an undivided ecosystem
for the benefit of biological diversity, research, tourism and the community at large, with
particular focus on those communities living therein,;

(c) to institute the integrated land-use planning and management programmes for the protected
areas and their transition zones;

(d) to develop and expand an integrated community-based conservation and development
programme;

(e) to facilitate a sustainable (including environmental, social and economic sustainability)
nature conservation development and ecotourism investment programme based on the
natural, social and cultural resources of the Area;

2

(f) to facilitate cooperation between Lesotho and South Africa on sustainable development.

Here the focus on conservation is emphasised and stated more clearly than in the previous Treaty and
MoU for the GLTFCA and KAZA, respectively.

The “General Trans-Frontier Conservation and Resource Area Protocol” between the governments of
Swaziland, Mozambique and South Africa for the Lubombo area grew out of a Spatial Development
Initiative (Jourdan 1998; Koch et al 1998) and its major focus is on development rather than
conservation. The fourteen objectives listed in Article 2 focus entirely on development issues, with
environmental matters arising only in relation to their importance in underpinning development, as for
example in the second objective

“The TFCA Objective of the parties with respect to the region as particular TFCAs are (sic) to create
an enabling framework to facilitate the following:”

“(2) ecologically and financially sustainable development, the sustainable utilisation of the natural
resource base, and the maintenance of ecosystem function through holistic and integrated planning
and management;”

and
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“(10) the recognition and accommodation of traditional activities and culture of local communities in
the TFCA’s (sic) taking into account the maintenance of ecosystem integrity:”

The preamble to the Protocol recognises “the significant interdependence of economic development and
conservation in the region” and the “harmonisation” of “approaches and regimes ... of conservation and
land management.” The preamble recognises the biological importance of the Maputoland centre of
endemism and the need to promote the objectives of international conventions such as the Convention on
Biodiversity (CBD) but these are not effectively captured in the objectives under Article 2 of the
Protocol.

In summary then it is clear from this sample of four TFCAs in the region that, apart perhaps from the
Maloti-Drakensberg TFCA, the primary focus is on development and that both conservation and
development objectives are generally vague and without clear indications of what might be expected on
the ground.

None of the four sets of objectives deal explicitly with the legal basis, in international or national law,
under which they operate other than to mention international conventions such as the Convention on
Biological Diversity (CBD). They are mostly silent on issues of the rights of people living within TFCAs
- a matter that is taken up below under section 5.1 Legal and policy frameworks and governance issues.

2.3 Indicators of TFCA conservation and development success

The Convention on Biodiversity (CBD), the Millennium Development Goals (MDGs), the New
Partnership for Africa’s Development (NEPAD) and related conventions and international programs have
generated a “growth industry” in the development of indicators to assess progress towards their goals.
These have influenced the indicators used at national levels to report progress against these goals and at
sub-national levels by environmental and agencies, particularly in South Africa (Le Maitre et al 2002).
However, these developments, and the very extensive literature on the topic, appear to have had little
influence on the TFCA movement®. A possible exception is the Maloti-Drakensburg TFCA where at
least one intensive study of the applicability of a sustainability assessment was conducted (Letsela 2008).
Environmental and development indicators were developed with communities in Lesotho as a central part
of Letsela’s (2008) study.

2.3.1 Biodiversity and conservation

Biodiversity and conservation indicators arose with the increased concern at the loss of biodiversity and
the rise of the environmental movement in the 1970s and early 1980s. Noss (1990), in a landmark paper,
presented an enduring definition of biodiversity and provided guidelines for selecting biodiversity
indicators. He argued that it was necessary to develop a matrix of indicators that covered at least four
scales (regional landscapes, community-ecosystem, population-species, and genetic) with three types of
indicator at each scale (composition, structure and function). More recently the Cambridge Conservation
Forum (Kapos et a/ 2008) and the Biodiversity Indicators Partnership (a consortium of leading
conservation agencies) have generated a range of material and manuals to assist in improving the
planning, monitoring and assessment of conservation action (Bubb et a/ 2010, 2011). It is clear from the

> For example a Google Scholar search for “Biodiversity indicators” + TFCAs provided seven hits, three of which
related to CBD reports and none related directly to TFCAs.



Constraints to conservation and development success in southern African TFCAs 8

recent literature that planning conservation outcomes and establishing indicators and associated indicators
of performance should be a highly participatory process that involves all stakeholders. Experience
indicates that the standard practice of project implementers setting targets and designing indicators
without the full involvement of those on the ground, the de facto resource managers, seldom works (e.g.
Hogkinson 2009, Bubb et a/ 2010 and 2011).

Despite the difficulties of establishing acceptable and workable indicators for conservation success in
southern African TFCAs, there are some that could readily be implemented. Perhaps the most important
is the trend in land use and land cover change within TFCAs and at the interface between protected
areas and the surrounding matrix. The baseline benchmarks could readily be set using past satellite
imagery and would meet Noss’s regional landscape scale dealing with composition and the “identity,
distribution, richness and proportions of patch (habitat) types and multipatch landscape types” and
changes in these with time. Structure of the landscape could also be monitored remotely to reveal such
features as heterogeneity, connectivity, and levels of fragmentation. Aspects of function and disturbance
(fire, flooding, erosion, land degradation and land use change) at the regional landscape scale can also be
monitored using remote sensing. For many TFCASs data are available on trends in large mammals. For
the KAZA TFCA aerial censuses of large mammals, particularly elephants have been conducted regularly
since 1980 in the Zimbabwe components of the TFCA as well as in northern Botswana. As part of the
development of communal conservancies in Namibia regular monitoring of large mammals populations is
taking place. However, while these data provide valuable information, they are not being used to inform
any clearly enunciated objectives or indicators. Marked declines in many species populations have been
reported for the Okavango Delta (Chase 2011) and for Hwange National Park (Valeix et al 2007).
Comprehensive, long-term environmental data are available for the Kruger National Park (e.g. Du Toit et
al 2003) but comparatively little is available for the remainder of the TFCAs. Information on national
trends was summarised by Cumming (1999a, 2004).

A comprehensive assessment of biodiversity in the KAZA TFCA (The Four Corners Area) by the
Zambezi Society and the Biodiversity Foundation for Africa was undertaken in 2003-2004 (Timberlake
and Childes 2004a, 2004b). The assessment covered geomorphology, ecological processes, vegetation
and a wide range of vertebrate and invertebrate taxa, as well as issues relating to elephant movement and
impact and large mammal migrations in the area. While successfully synthesizing a great deal of
information on the KAZA area the report does not provide a set of baseline data against which progress in
biodiversity conservation within the TFCA can be measured.

2.3.2 Development

Indicators for development success at the wildlife-livestock-human interface are more complex than those
relating to conservation and involve a wide range of capital assets, as well as measures of human
wellbeing; these do not appear to have been developed for any of the southern African TFCAs. A socio-
economic baseline survey was conducted at selected sites in the Caprivi Strip and the Sioma-Ngwezi area
in Zambia in the central part of the KAZA TFCA in October-November 2006 (Scovronick et al 2007). A
survey of tourism in the KAZA TFCA, conducted in 2004 by Suich (2008), noted that out of a population
of more that one million people approximately 5,500 were employed in the tourism industry. Martin
(2006) completed a detailed study of potential returns to communities in the Mudumu Complex in the
Caprivi from wildlife-based enterprises. He also developed a business plan for the Kafue National Park
and neighbouring Game Management Areas that showed a potential to increase tourism income in the
area from less than $5 million a year to nearly $50 million a year over twelve years (Martin 2007).
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Reports of baseline surveys for other TFCASs relating to development and human welfare at the interface
have not been located.

Specific information, let alone baseline data and indicators, for human health at the wildlife-livestock-
human interface for southern African TFCASs does not appear to be available other than for the long term
studies on the western boundary of the Kruger National Park®. However, these studies are more related to
health and welfare in a densely populated lowveld communal area than with interface issues.

2.3.3 Conservation and development trade offs

Pristine wilderness areas with no human impacts do not exist in Africa. Hominids have shaped the
continent and its flora and fauna for more than a million years. Livestock, in the form of cattle, sheep and
goats, are a relatively new component of ecosystems in southern Africa and only reached the region with
the arrival of Bantu iron-age cultures approximately 2,000-2,500 years ago. The still more recent creation
of protected areas, in which human activities and impacts are minimised, is less than a century old and in
most of the TFCAs in the region, less than 70 years old. The wildlife-livestock-human interface in
relation to conservation is thus a very recent phenomenon. Interactions between wild animals, domestic
livestock and humans have been greatly magnified by rapidly growing human and livestock populations,
expanding agriculture, and land use-land cover change over the last century - changes in Zimbabwe
provide an illustrative example (Figure 2).
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Figure 2. Changes in human and cattle numbers between 1900 and 2003 in Zimbabwe and changes
in hectares (ha) cultivated per person in Zimbabwe. (Source: Cumming 1995).

® See the Agincourt studies - http://www.wits.ac.za/Academic/Health/PublicHealth/Agincourt/
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Despite their large size many key conservation areas continue to experience declining populations of
large mammals (e.g. sable, roan and tsessebe in Kruger NP, mesoherbivores in Hwange NP and the
Okavango Delta). The causes are necessarily directly related to human activities, such as illegal hunting,
within protected areas. Soule er a/ (1979) long ago drew attention to the loss of species from East African
protected areas; more recently Western (2006) has catalogued the decline of large mammals in Amboseli
National Park; and Ogutu et al (2011) the decline in the Mara region of Kenya. A key issue then is
whether, in southern Africa, the creation of larger landscapes devoted to conservation and development
can reverse these trends, and whether the issues arising at the interface can be mitigated to the benefit of
both conservation of biodiversity and the human populations living in these areas.

Given the difficulties in conserving the full range of biodiversity in existing protected areas it is clear that
there will be substantial trade offs between conservation and the surrounding matrices that form part of
the TFCAs. These trade offs will necessarily involve land uses and their distribution with TFCAs, the use
of natural resources and the distribution of benefits accruing from their use. From a conservation
perspective, the trade off is between what can be realistically conserved in multiple use zones (i.e. in the
matrix) as opposed to an area devoted entirely to agriculture and the resulting hard edge against protected
areas. A likely scenario is indicated in Figure 3.
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Figure 3. Likely changes in biodiversity under different land uses within a TFCA. (A wildlife
utilisation zone could also include livestock and be managed as a multispecies animal production system).

The only study of tradeoffs in the planning of a TFCA appears to be that carried out for the Lubombo
(Smith et al 2008). Conservation planning tools to critically assess conservation and development
objectives and needs have been developed and used in South Africa but, regrettably, not yet in TFCAs
(Cowling et al 1999, 2003; Knight ez al 2006a, 2006b; Knight and Cowling 2007; Rouget et al 2006).
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3. Constraints to achieving success

The KAZA website includes the following statement on measures of success:

The measures for success include; having a secure core conservation estate with corridors for
wildlife movements, noticeable stakeholder awareness of KAZA; implementation plans for the
development of KAZA in place, costs quantified and sources of funding, including funds
generated by the partner countries themselves, appropriate protocols and plans in place; and
most importantly a signed Treaty establishing the KAZA TFCA
(http://www.kavangozambezi.org/fags.php) (accessed 6™ June, 2011)

Given the lack of clear and explicit overarching measures of success for the southern African TFCAs the
problem of how to judge conservation and development success arises. And, more specifically, in the
absence of clear indicators, how does one assess constraints to achieving conservation and development
success in southern African TFCAs?

For the purposes of this report the broad conservation and development objectives for TFCAs will be to”:

1.

Secure existing state protected areas against encroachment

Indicator: No encroachment (e.g. agriculture, settlements) into protected areas - ongoing satellite
surveillance

Maintain, or where appropriate restore, biodiversity in core protected areas

Indicator: Trends in selected species and habitats of interest (large mammals, endemic and
endangered species of plants, animals, and habitats) stable or improving

Establish functional wildlife corridors between core protected areas where these do not share
boundaries

Indicator: Functional corridors in place between TFCA protected areas and evidence of animal
movement between protected areas and through designated corridors

Establish policies and legal frameworks that provide incentives for local communities and
landholders to benefit from wildlife- and natural resource-based enterprises (diversified tourism,
and sustainable harvesting of natural resources) to the extent that they can invest in, and sustain,
wildlife as a form of land use in the TFCA

Indicator: Positive attitudes towards wildlife increase at local level and result in local people
investing in wildlife as a land use; wildland areas maintained or extended in the TFCA matrix;
populations of economically important species of plants and animals and their habitats stable or
increasing

Enhance human food security and wellbeing through improved and diversified production

systems (crops, livestock, forestry, non-timber forest products) and development of market chains
and infrastructure compatible with the overall biodiversity conservation goals of the TFCA

" Itis unlikely that baseline data at the various scales required is available to assess progress in meeting these
objectives and indicators. However, simple as they are, they do encompass, or subsume, the objectives elaborated in
TFCA treaties and MoUs, serving to translate them into measurable components of conservation and development
progress.
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Indicators: Improving trends in household incomes, nutritional status of children, incidence of
disease (in people, domestic animals, and crops), levels of education, declining rates of human
population growth

The following review of constraints to conservation and development success examines each of the major
components, such as policy and legal frameworks, protected area management, returns to rural
households, governance issues, and disease management strategies, relating to the development of
TFCAs. These issues occur at different ecological scales and at different social and political levels.
International, regional and national laws and policies provide an overarching framework that has a major,
if not overriding influence on the development of TFCAs and provide an initial starting point from which
to examine constraints. The remaining issues, such as the status of protected areas, land use in the
matrix, information and communication, tend to be more localised and specific to particular TFCAs or
areas.

3.1 Legal and policy frameworks and governance issues

There have been several reviews of the legal and policy basis for establishing TFCAs in southern Africa.
An early review by Mohamed-Katerere (2001) emphasised international, regional and national law and
obligations, and human rights. She examined four critical legal issues: (a) what is the basis for
collaboration? (b) what human rights obligations are created in international law that should be taken into
account in developing TFCA initiatives? (c) do national law regimes provide adequate support for the
realisation of key [human rights] objectives? (d) do TFCA agreements create adequate systems for the
realisation of these key objectives [i.e. the incorporation of key rights and values] of international law and
the SADC Treaty?

Both international law and the SADC treaty provide an enabling framework for collaboration in natural
resource management across boundaries in terms of the responsibilities pertaining to sovereignty, state
responsibility and good neighbourliness. However, as Mohamed-Katerere (2001) notes “ these must be in
keeping with its [SADC Treaty] overall objective, namely, the promotion of economic growth, alleviation
of poverty, and enhancement of quality of life for the peoples of southern Africa.” The obligations
imposed by international law relate primarily to human rights and “... recognise the need for local
participation that is pro-active and that creates opportunities for individuals and groups to participate in
the formulation of management strategies as well as in the implementation thereof. Participation is more
than simply consultation, but implies some control over outcome” (Mohamed-Katerere 2001). The
implications of national legal systems are many but the differences in these in relation to stakeholder
rights make it difficult to define legal and policy TFCA initiatives. Some of these difficulties relate to
conflicts between traditional and general law, land tenure, land use and planning that constrain effective
development of TFCAs. And, “In most countries tenure rights of local communities are insecure or non
existent when it comes to wildlife ... this reduces communities’ abilities to develop and diversify their
livelihoods and contribute to alleviating poverty” (Mohamed-Katerere 2001). On the question of whether
the TFCA agreements establish systems for the incorporation of key rights and values, the agreements are
found wanting. The SADC Protocol on Wildlife Conservation and Law Enforcement of 2003 “...
articulates important principles but fails to create meaningful systems for their implementation” - a result
of a strong emphasis on national sovereignty (Mohamed-Katerere 2001). There are no mechanisms to
hold states to the commitments they may make in TFCA agreements about providing benefits to
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communities and there are no mechanisms for citizens to hold states to these commitments. In a brief
conclusion Mohamed-Katerere includes the following pertinent statement:

“If transboundary natural resource management is to go beyond simply promoting better
conservation systems and increased financial benefits to the national level, and create
opportunities for improving local livelihoods, then collaboration, and the agreements need to be
based on a human rights approach. Human rights approaches must recognise existing rights, and
re-establish historically lost rights that people have over, and to, natural resources. People in the
area of the initiative need to be at the centre of developing such initiatives, not just through
consulting but in defining and designing the programmes. This requires a conceptual and
practical shift from the State as owner of the resources to the State as trustee.”

I have dealt at some length with this issue because the land included in most TFCAs, as opposed to TFPs,
comprises a very large proportion of community land and, as | have argued elsewhere, with particular
reference to the KAZA TFCA (Cumming 2008), the full engagement of local communities will be crucial
to its success.

In a brief global review Singh (1999) identified the following social and economic factors that slow or
impede the development of TFCAs:

e Lack of funding, high transaction costs and political instability

e Time involved in establishing a TFCA

e Unequal protected area status on either side of the international border
¢ Unequal management capacity among neighbouring states

e Lack of support from local communities

o Vastly different languages and cultures

Reviews of laws and policies governing the KAZA and the Great Limpopo TFCAs were completed by
Jones (2008, 2009). He found that for the most part existing legislation provided a basis for effective
transboundary collaboration provided adequate attention was given to harmonising approaches in TFCA
management plans. However, as Mohamed-Katerere’s (2001) analysis shows, a legal basis for
enforcement is lacking. As in the previous studies, Jones (2008, 2009) found that there were shortfalls in
legislation and policy governing community rights to the management of wildlife and the benefits they
might derive from natural resources.

In the most recent review of wildlife law in the SADC region Cirelli and Morgera (2010) essentially
endorse the need for the development of the legal requirements that are reflected in the constraints
outlined by earlier authors. There has unfortunately been little movement in addressing the legal and
policy issues highlighted more than a decade ago.

None of the reviews referred to above cover the legal aspects relating to conflicting land uses and land-
use policies, which emerge as a crucial constraint to the development of TFCAs and the conservation of
biodiversity. This is particularly true of those TFCAs, such as the KAZA TFCA, that encompass large
areas of communal land and where domestic livestock form an important component of peoples’
livelihoods (Table 1). Thomson and Penrith (2010) recently completed a comprehensive review of the
national polices and laws relating to animal health and the wildlife-livestock interface for those countries
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involved in the KAZA TFCA, namely, Angola, Botswana, Namibia, Zambia and Zimbabwe. They noted
that the extension of Foot and Mouth Disease (FMD) free zones was still being pursued and there was no
indication of a change in policy despite the adverse effects on conservation and biodiversity. The
eradication of tsetse also remained an objective. Zimbabwe was planning to re-establish its former FMD
free zone and to eradicate buffalo where they occurred in this area. Buffalo form an economically
important component of the safari hunting industry and such a move would have serious adverse impacts
on the industry. A comparison of the relative values of the beef and tourism industries in Botswana
showed that agriculture contributed 1.7% of GDP of which 1.36% was from livestock while tourism
contributed 5% to GDP (Thomson and Penrith 2010). Furthermore the predicted growth rates of the two
industries over the next few years differed greatly; livestock was expected to grow at 2.2% over the next
seven years while tourism was likely to reach 12% of GDP by 2016 (Thomson and Penrith, 2010). The
authors concluded that disease control legislation in the five countries “is enabling and could potentially
be used to support more or less any animal health policy.”

3.2 Wildlife conservation and protected areas

TFCAs in southern Africa vary considerably in the number and type of state protected areas within their
broadly defined areas. The KAZA TFCA has some 38 state protected areas, including state forest land,
while the Chimanimani TFCA and most other TFCAs have only two (Table 1). The overall area of
TFCAs in the region is of the order of 756,000 km? or more than twice the size of Zimbabwe. Funds to
conserve and develop this vast area are simply not available. The existing protected areas in the region
are, with few exceptions, grossly underfunded. The primary national parks in the KAZA TFCA
(Hwange, Chobe, and Kafue National Parks, and Moremi Game Reserve) were, for example, operating on
budget deficits of between 62% and 92% of the amounts required for effective protection and
management (Cumming 2008). Furthermore, populations of several species of large mammals in these
areas are at very low levels or declining (Martin 2007; Valeix et al 2007; Chase 2011).

The funds available to manage protected areas vary greatly in the region and range from approximately
$10 per km? in countries such as Mozambique, Zambia and Zimbabwe to more than $3,000 per km? in
KwaZulu Natal, South Africa (Cumming 2005). Similar disparities occur in the staff complement
employed to manage protected areas as well as in the availability of trained scientists. In South Africa the
ratio of trained scientists to reserve area is more than one scientist to 300 km? compared to the rest of the
region where it is less than one scientist to 3,000 km? of protected area (Cumming unpublished data).

The lack of capacity in the region to provide the necessary research and monitoring services to the vast
TFCA area in the region will clearly prove to be a major constraint to conservation success. Similar
deficiencies almost certainly apply to the field of development capacity.

The data on funds and capacity for conservation raise the issue of disparities in capacity between
countries involved in TFCAs. Several authors have drawn attention to the difficulties that arise in
cooperative venture when the parties involved differ in their resources and capacity to participate (Singh
1999; van der Linde et al 2001; Buscher and de Beer 2011). Socio-economic indicators for the southern
African countries covered in this review (Table 2) reflect the considerable differences that exist in
population densities, employment and wealth in the region and consequently in the ability of countries to
effectively contribute to TFCA development.
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Zimbabwe, for example, is situated in the centre of the region and has the lowest Human Development
Index ranking of 169 out of a 169 countries in the world for which an HDI ranking was developed. The
Gross National Income per capita (GNI per capita) for Zimbabwe at $176 is also an order of magnitude
lower than in most other countries in the region (Table 2).

Table 2. Areas and population densities of southern African countries with selected development
indicators that highlight the disparities in wealth and human welfare in the countries involved in
TFCAs in the region. (The Gini Index is a measure of wealth distribution, the higher the figure
the greater the disparity between rich and poor, GDP = Gross Domestic Product, HDI = Human
Development Index, GNI = Gross National Income, i.e. GDP + income from other countries).
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Angola 1,246 700 | 10.8| 41 |25% | 59 | 40.5 9.6 | 20.3| 146 | 0.403 | 4,941
Botswana 581,730 | 36| 39| 75| 63303 23| 226| 98| 0.633| 13,204
Lesotho 30355 | 634 | 66| 14| 63| 64| 197 | 241 | 141 0.427| 2,021
Malawi 118,484 | 1688 | 80| N/A| 39| 53| 334 | 400 | 153 | 0.385 911
Mozambique 799,380 | 29.44 | 62| 21| 47| 70| 288 | 40.8| 165 | 0.284 854
Namibia 824292 | 26| 62| 52| 71558 9.0 20.0| 105| 0.606 | 6,324
South Africa | 1,290,090 | 40.2| 38| 23| 65| 50 30| 332 110 | 0597 | 9,812
Swaziland 17,366 | 789 | 79| 40| 50| 69 8.6 82| 121 0.498 | 5,132
Tanzania 947,300 | 451 | 74| N/A| 35| 36| 420| 129| 148 | 0398 | 1,344
Zambia 752,618 | 184 | 66| 14| 51| 64| 197 | 241| 150 | 0.395| 1,359
Zimbabwe 390,757 | 309 | 62| 95| 50| 68| 19.5| 149.0 | 169 | 0.140 176
Sources: a b a a a a a a c c c

a. CIA - World Factbook https://www.cia.gov/library/publications/the-world-factbook/geos/zi.htm (accessed 16
June 2011) 5. Calculated from population size and area provided in a. ¢. UNDP Human Development Reports for
2010. Human Development Statistical Tables (pdf): Table 1. Human Development Index and it Components
http://hdr.undp.org/en/reports/global/hdr2010/chapters/en/ (Accessed 16 June 2011)

3.3 Land and land-use policies in communal / traditional farming areas

Land under traditional or communal tenure forms a major component of most TFCASs in the region (Table
1). In KAZA it comprises some 75% of the projected area of the TFCA. Although much of the area
within Botswana and Zambia is legally designated as Game Management Area (GMA) or Wildlife
Management Area (WMA), subsistence farmers inhabit these areas. The resources to manage and protect
existing state conservation areas are inadequate and states do not have the resources to enforce
conservation in the matrices of TFCAs. It is therefore clear that the conservation success of KAZA, and
most TFCAs in the region, will depend on the extent to which communal farmers, the de facto resource
managers in these areas, manage their land in ways that support conservation. They will only do so if it is
to their benefit and if those benefits outweigh alternative land and resource uses.
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Metcalfe (1999) provided a community perspective on the development of transboundary natural resource
management and the creation of TFCAs and listed the following ten constraints facing TFCAs:

1. “Weak community property rights over land, wildlife and natural resources raise transaction
costs. The single greatest weakness of CBNRM [community based natural resource management]
is aborted devolution of rights and responsibilities (costs and benefits) to the lowest level of
social organisation for common pool resources.

2. Dualistic local authorities (i.e. traditional vs. statutory) contest and raise transaction costs of
TFCAs.

3. Confusion between governance and tenure raises transaction costs - rights to land and natural
resources should be with the landholders and not with the institutions (organisations) that
represent them.

4. Community management takes time and has high decision-making transaction costs.

5. Large national programmes may marginalise community participation in planning and
implementation. Programmes may be dominated by the interests of authorities, experts and the
private sector.

6. NGOs may usurp mandates to fundraise and may not be sufficiently transparent or accountable in
the management of access and use of funds.

7. Implementation may be a top-down process and communities, unlike other stakeholders may be
marginalised at the local level.

8. Communities will require further skills, capacities and resources to effectively participate in the
TFCA management process.

9. Cultural heritage aspects may be subordinated to conservation priorities, but both are equally
important.

10. Protected areas may not provide adequate positive incentives to encourage compatible land uses.
In some areas, rich protected areas lie alongside overcrowded degraded communal areas.”

There is a vast literature on community based natural resource management (CBNRM) and integrated
conservation and development projects (ICDPs). For the most part CBNRM ICDPs have not met the
expectations of communities or its proponents (e.g. Western et al 1994; Hulme and Murphree 2001; Child
2005; Torquebiau and Taylor 2009; Suich, Child and Spenceley 2009) and this holds true for most TFCA
areas in southern Africa. The primary reason is that most countries have failed to effectively devolve
resource access rights, benefits, and responsibilities for natural resources to local communities. Namibia
is an exception, and the impressive development of community based conservancies and the associated
increases in wildlife populations in these conservancies (Weaver and Skyer 2005, NACSO 2010) re-
enforce the need for policy revision in the region. An earlier experience in radical and innovative policy
reform occurred in the 1970s when South Africa, Namibia and Zimbabwe gave landowners the rights to
use and benefit from wildlife on their land (Child 2005, Suich et al 2009). The result was rapid
expansion of wildlife on private land.

Natural resource-based livelihood opportunities in southern African TFCAs that can contribute
significantly to rural development are considerable, but require important shifts in policy that will allow
these opportunities to be realised (Dhliwayo 2007; Cumming et al in press). However, it must be
appreciated that TFCAs are essentially complex adaptive social-ecological systems and that there are no
simple panaceas. Apart from the constraints of existing policies regarding access to natural resources,
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there are also inherent constraints associated with building resource management institutions at the
wildlife-livestock-human interface where common property regimes predominate (Ostrom and Janssen
2002; Ostrom 2007, 2009). There is considerable cultural and ethnic diversity at local scales at the
interface (Andersson et al in press). Superimposed on this diversity are the often-opposing agendas and
policies of competing ministries, government departments, and development and conservation NGOs.
Even within the environmental sector, responsibility for natural resources is often (mostly?) divided
between separate departments responsible for fisheries, forestry and wildlife, with the result that
communities are disesmpowered from managing resources in a holistic way (Metcalfe 2006; Metcalfe and
Kepe 2008).

Centrally directed resource management can result in mismatches between social and ecological scales
resulting in weak feedback loops between management prescriptions and outcomes (Cumming et a/ 20086,
Metcalfe 2006). The mismatches lead to ineffective and unsustainable, if not destructive, resource
management. The need for good communication between levels (officials, developers and communities)
is important in assessing and influencing attitudes (Struhsaker et al 2005; Hodgkinson 2009). It is also
important in relation to the mitigation of human-wildlife conflict (e.g. Browne-Nufiez 2008).

3.4 Diseases and disease management

The presence of important diseases that influence land use and dynamics at the wildlife-livestock-human
interface within TFCAS varies across the region (Table 1) and, in general, the larger the TFCA and the
more fragmented it is, the greater the likelihood of disease related conflicts that may constrain
conservation and development. In terms of regional impacts on conservation and rural development,
trypanosomiasis and foot and mouth disease (FMD), and their control, have probably had the greatest
impacts.

Historically, the management of disease issues at the wildlife-livestock interface often involved the
eradication of wildlife to protect domestic stock. Large-scale game elimination programmes, for example,
were used to control tsetse fly and nagana over very large areas of East and southern Africa (e.g. Hocking
et al 1963; Child and Riney 1987). The eradication of buffalo in the 1960s from most of the southeast
lowveld of Zimbabwe was used as a means to control FMD outbreaks (Condy 1979). With the advent of
DDT, game elimination, as a means of controlling tsetse fly, was replaced by the use of insecticides. The
major effects of tsetse eradication were, however, the opening up of large areas to human settlement and
livestock. For example, rapid land use changes followed the eradication of tsetse in the Sebungwe region
of northwestern Zimbabwe, with human population growth exceeding 60% in a decade and the area under
cultivation increasing by 8% per annum (Cumming and Lynam 1997, Cumming 2008). In terms of
conservation, the once rich wildlife resources of the region are now confined to a few ecologically
isolated state protected areas under continuing threat. Potentially more economically sound and
sustainable land use options based on wildlife were foreclosed in some communal land areas within the
Sebungwe (Murindagomo 1997, Cumming 1999b). Similarly, the viability of wildlife ranching in the
southeast lowveld of Zimbabwe was undermined by the eradication of buffalo (Child 1998), only to be
partially reversed in the 1990s when cattle ranching collapsed in the 1991-92 drought. It became clear
that wildlife-based tourism was a more viable and sustainable option than cattle ranching on freehold land
(Abel et al 2006, Child 2009).
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The constraints imposed on conservation, particularly of large mammals, in southern Africa by the
interests of commercial cattle ranching and subsidised beef export markets have been, and are,
considerable. The major focus has been on the establishment of FMD free zones and the associated game
fences that cross the southern continent almost from coast to coast. The adverse impact of fences on
conservation has been the subject of a large body of literature, with much of it covered in the recent
compilation by Ferguson and Hanks (2010). Export markets, a major driver of FMD control strategies,
are changing and Scoones er a/ (2010) have reviewed the likely impacts on beef production and export
strategies for southern Africa. The associated problems of single resource decisions with multiple
resource consequences have been emphasised by Cumming (2010) and Cumming and Atkinson (in
press). Gadd (in press) has critically reviewed the impacts of veterinary fencing on the conservation of
biodiversity in southern Africa.

Malaria is widespread in southern Africa and is prevalent in low-lying, marginal areas and in nine out of
fourteen TFCAs. It is an important cause of human mortality in these areas. Studies in East Africa
indicate that land use and land cover change can increase the rates of infection through their effects on
mosquito abundance and behaviour (Patz et al 2004; McMichael e al 2006; Myers and Patz 2009) but no
studies appear to have been conducted on the topic in southern Africa.

Bovine tuberculosis (BTb) is emerging as an important disease at the wildlife-livestock-human interface.
It is an introduced disease that appears to have reached southern Africa approximately 150+ years ago
through imported infected cattle from Europe. The disease was first detected in buffalo on the southern
boundary of Kruger National Park in 1990 (Michel 2002; Michel et a/ 2005) and has since spread
northwards to the Limpopo River and recently has been found in buffalo in the Gonarezhou National Park
(de Garine Witchatitsky er a/ 2010). The disease is also present in the Kafue lechwe in Zambia. Apart
from the spread of the disease to other ungulates and to carnivores (e.g. Ferreira and Funston 2010), a
major concern is the spread of the disease to domestic livestock and then to humans (Munyeme et al
2008), bearing in mind the high rates of HIV infection and compromised immunity in rural populations in
the region. The disease is known to occur in at least three TFCAs, whilst it status is uncertain in a further
five. Brucellosis is widespread in the region (McDermott and Arimi 2002) and occurs in most TFCAs. Its
control is problematic and, as argued by Godfroid et a/ (2011), requires a “One Health” approach to its
control.

Two diseases closely associated with domestic dogs are rabies and canine distemper. Rabies is
widespread in the region and outbreaks amongst wild carnivores, domestic dogs, and frequent cases of
rabies in humans are often associated with a break down in vaccination campaigns of domestic dogs,
which seem to be the major reservoir (Rhodes et al 1998; Lembo et al 2010). The disease also spills over
into wild carnivores with serious impacts on endangered species such as the wild dog. Domestic dogs
harbour canine distemper and outbreaks in wild carnivores have had major impacts on populations of
lions (Woodroffe et al 2007; Craft et al 2009) and wild dogs. Alexander and McNutt (2010), in a study
in Botswana, reported subtle relationships between human behaviour, domestic dogs and the infection of
wild dogs with distemper, and MacDonald and Laurenson (2006) examined the important linkages
between human and ecosystem health and disease in endangered species. Malignant catarrhal fever
depends on contact between wildebeest and livestock and is limited to those areas where wildebeest and
cattle come into contact, which applies to four of the TFCAs.

Anthrax occurs throughout the region and is potentially present in all of the southern African TFCAs.
Major die-offs of wild ungulates occur from time to time in protected areas, e.g. hippo in the Luangwa
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National Park, and kudu in Malilangwe in a recent outbreak in the southeast lowveld of Zimbabwe.
Zinsstag et a/ (2010) note “the persistence of anthrax in African livestock and humans because of poor
quality of locally produced vaccines is in stark contrast with the advancement in our understanding of the
genomics of Bacillus anthracis motivated by bio-terrorism fears.”

Tick and other vector-borne diseases, such as Rift Valley fever, are important and often neglected in
remote rural areas where they can be a major problem for farmers with small holdings of livestock.
Theileriosis (Corridor disease) depends of the presence of buffalo and the intermediate tick host for
transmission to cattle, in which the disease is fatal.

Goats can form a key component of household stock in tsetse infested areas but their diseases appear to
have received little attention and appear to be a neglected aspect of potential disease transmission at the
wildlife-livestock-human interface.

3.5 Development and tourism

Much of the emphasis in earlier sections of this report has been on conservation success and constraints to
conservation success. Land use and land-use policies play a central role in development but the wider
issue of sustainable development and how that may be achieved in TFCASs needs to be considered.
Clearly, this initial review can do no more than briefly provide some pointers to the literature and the
issues.

The objective and indicator for development in TFCAs that was suggested earlier (page 11), draws
attention to the importance of diversification of production and market chains for products and services.
So far, the major official focus of TFCA development has been on tourism as the primary driver.
Experience to date suggests that tourism has so far had a limited impact on the livelihoods of rural poor
living within TFCAs in the region (e.g. Jones 2006; Rylance 2008; Spencely 2008b; Cumming et al in
press). The ‘leakage,’ or outflow of revenue, from ecotourism sites is high (Suich 2008) leaving limited
amounts to boost local livelihoods. Spenceley (2008a) provides a comprehensive introduction to
responsible tourism in relation to conservation and development in southern Africa and highlights many
of the constraints (Spenceley 2008c). Constraints to tourism development within the region included
such matters as: corruption, laborious regulatory processes, lack of clarity on land rights, existing policies
that do not necessarily translate into practice on the ground, capture of revenues by elites.

Spenceley (2008c¢) also summarises several examples of promising developments towards improved
returns to rural communities from responsible tourism based on joint ventures between communities and
public and private enterprises and associated supply chains for goods and services. A wide range of
natural resource based opportunities exist that, given appropriate policies, could provide substantial
returns to local communities (e.g. Cumming et al in press). These include the development of public-
private-community partnerships in the development of lodges and hotels, photographic tourism associated
guided tours and walking trails, safari hunting, the production of meat, and high valued products (e.g. oils
for perfumes) from non-timber forest products.

In any consideration of natural resource-based land uses (i.e. Cumming 1999b) there is the critical need to
consider issues of scale and sustainability (e.g. Walker 1999) and the critical thresholds of population to
resource ratio in planning TFCA development (Cumming 2005). In many areas, existing natural
resources are not able to support existing human populations that depend on external subsidies from off-
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farm labour. The notion of “sustainable development™ in relation to TFCAs also requires critical
scrutiny. The sustainable development definition suggested by Holling (2001) is one that may be most
appropriate to TFCA approaches to development, namely,

“This process [adaptive cycles in a panarchy®] can serve to clarify the meaning of “sustainable
development.” Sustainability is the capacity to create, test, and maintain adaptive capability. Development
is the process of creating, testing, and maintaining opportunity. The phrase that combines the two,
“sustainable development,” therefore refers to the goal of fostering adaptive capabilities while
simultaneously creating opportunities. It is therefore not an oxymoron but a term that describes a logical
partnership.” (Holling 2001).

4. Discussion and conclusion

The potential impacts of climate change and global trends in beef production and disease management
have not been examined in this review. The Millennium Ecosystem Assessment for Southern Africa
(Biggs et al 2004) examined a wide range of likely environmental scenarios under predicted changes in
southern African climate. Cumming (2008) examined likely climate changes and large scale planning for
the KAZA TFCA. Sustainability studies of southern African TFCAs have been neglected. However,
Schoon (2008) examined institutional development and robustness of the Kgalagadi and Great Limpopo
Transfrontier Parks. He concluded that slow bottom-up institutional development, as occurred in
Kgalagadi, resulted in greater adaptability in the face of disturbances than imposed top-down structures as
happened in the GLTP. Regarding global trends in beef markets, Scoones et al’s (2010) comment is
pertinent, namely, that southern Africa is trapped in a colonial paradigm vis-a-vis disease management
and beef exports and needs to re-examine its options.

The constraints to conservation and development success covered in this review operate at three scales.
The first is that of international laws and conventions, and national management capacities. The second
scale, or level, is that of constraints at the TFCA scale that confront countries and resource managers. The
local level, within TFCAs at the wildlife-livestock-human interface, forms the third scale. A brief
summary within this broad framework follows.

4.1 International and nationally generated constraints

1. Legal frameworks and peoples’ rights to resources and to engage in planning and influencing
land-use and resource access plans. These are weak in southern Africa (although strongest in
South Africa). There is a disconnect between international legal instruments law and national
legislation. National interests are presently overriding even the Southern African Development
Community (SADC) instruments, as the recent suspension of the SADC Tribunal exemplifies.

2. The Convention on International Trade in Endangered Species (CITES) and its listings on
Appendix I and Appendix Il of certain species constrains management options in TFCAs. For
example, KAZA carries more than 250,000 elephant. However, because elephant are listed on

8 See Gunderson and Holling (2002)
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Appendix Il and the parties to the CITES convention consider it an endangered species, its value
to communities at the interface is greatly reduced.

3. There are wide differences between countries in their capacity to participate in, and contribute to,
TFCA development (See Table 2). This factor also results in shortfalls in funding of protected
areas, which should form the core of TFCAs.

4. There remain differences in policy and legislation between countries that hamper the
management of natural resources across borders and the development of transboundary
enterprises and markets.

5. Targeted conservation planning is not being implemented at the overall scale of TFCAs which
results in disconnects across boundaries and a failure to develop conservation and development
plans.

4.2 Constraints within TFCAs and at the country level

1. Existing land resource access rights to natural resources at national levels in most southern
African countries prejudice the development of effective natural resource-based enterprises.
Perverse incentive structures tend to favour land uses that may be harmful to the environment and
unsustainable in the long term. Polices and incentive structures are presently based on inadequate
information about the full costs and implications of alternative land use options in TFCAs. This
is particularly important in relation to decisions relating to disease control strategies that are
aimed at improving conditions for beef exports, at the expense of biological conservation and
alternative land-use options.

2. There is a lack of sound spatial and temporal information on biodiversity, land use and human
welfare (including the incidence and prevalence of diseases) in TFCAs throughout the region.
The lack of appropriate information constrains conservation and development planning by
resource managers and villagers (see Getz et a/ 1999).

4.3 Local scale constraints

1. Infrastructure is generally poorly developed in border areas, which constrains cross-border
interchange between resource managers (security regulations and cross-border travel restrictions
are also serious constraints).

2. Information on the development of TFCAs tends to be confined to the higher echelons of
government agencies with the result that those on the ground or in a position to make positive
contributions to TFCA development are excluded and develop negative attitudes to the process.

3. Social capital, trust, and the capacity for self organisation and institution building (i.e. for
resource management) at local levels is generally weak and will require time to develop and will
involve high transaction costs.

4. Diseases and human-wildlife conflict issues tend to be seen as the responsibility of the state and
its agents and are managed through centralised command and control systems. The result is that
potential local innovations and ownership of solutions to such problems is stifled.



Constraints to conservation and development success in southern African TFCAs 22

5. Literature cited

Abel, N., Cumming, D. H. M. and Anderies, J. M. (2006) Collapse and reorganization in social-
ecological systems: questions, some ideas, and policy implications. Ecology and Society, 11: 17.
[online] http://www.ecologyandsociety.org/vol11l/iss1/art17/

Alexander, K.A. and McNutt, J.W. (2010) Human behavior influences infectious disease emergence at
the human—animal interface. Frontiers in Ecology and the Environment, 8: 522-526.

Alexander, K.A., Pleydell, E., Williams, M. C., Lang, E. P., Nyange, J. F. C. and Michel, A. L. (2002)
Mycobacterium tuberculosis: an emerging disease of free-ranging wildlife. Emerging Infectious
Diseases, 8: 598-601.

Andersson, J., de Garine-Wichatitsky, M., Cumming D. H. M., Dzingirai, V. and Giller, K (forthcoming)
Transfrontier conservation areas: people living on the edge. Earthscan, London.

Biggs, R., Bohensky, E., Desanker, P. V., Fabricius, C., Lynam, T., Misselhorn, A. A., Musvoto, C.,
Mutale, M., Reyers, B., Scholes, R. J., Shikongo, S. and van Jaarsveld, A. S. (2004) Nature
supporting people: the southern African Millennium Ecosystem Assessment. Council for
Scientific and Industrial Research, Pretoria, South Africa.

Browne-Nuiez, C. and Jonker, S. A. (2008) Attitudes toward wildlife and conservation across Africa: a
review of survey research. Human Dimensions of Wildlife: an International Journal, 13: 47.

Bubb, P., Chenery, A. and Stanwell-Smith, D. (2010) Biodiversity indicators capacity strengthening:
experiences from Africa. UNEP World Conservation Monitoring Centre, Cambridge, UK. 18pp.

Bubb, P., Almond, R., Chenery, A., Stanwell-Smith, D., Kapos, V. and Jenkins, M. (2011) Biodiversity
indicators partnership. Guidance for national biodiversity indicator development and use. UNEP
World Conservation Monitoring Centre, Cambridge, UK. 40pp.

Buscher, B.and de Beer, E. (2011) The contemporary paradox of long-term planning for social-ecological
change and its effects on the discourse-practice divide: evidence from southern Africa. Journal of
Environmental Planning and Management, 54: 301.

Chase, M. (2011) Dry season fixed-wing aerial survey of elephants and wildlife in northern Botswana,
October-November 2010. Department of Wildlife and National Parks, Botswana.

Child, B. (1998) The role of wildlife utilisation in the sustainable economic development of semi-arid
rangelands in Zimbabwe. D. Phil. Thesis, University of Oxford, Oxford.

Child, B. (ed.) (2005) Parks in transition: biodiversity: rural development and the bottom line. Earthscan,
London.

Child, B. (2009) Game ranching in Zimbabwe. Pages 127-143, In: Suich, H., Child, B. and Spenceley, A.
(eds.) Evolution and innovation in wildlife conservation: parks and game reserves to transfrontier
conservation areas. Earthscan, London.

Child, G. F. T. and Riney, T. (1987) Tsetse control hunting in Zimbabwe, 1919-1958. Zambezia, 14: 11-
71.

Cirelli, M. T. and Morgera, E. (2010) Wildlife law in the Southern African Development Community.
Joint Publication of FAO and CIC, Budapest. 136pp.



Constraints to conservation and development success in southern African TFCAs 23

Condy, J. B., (1979). A history of foot and mouth disease in Rhodesia. Rhodesian Veterinary Journal, 10:
2-10.

Cosivi, O., Grange, J. M., Daborn, C. J., Raviglione, M. C., Fujikura, T., Cousins, D., Robinson, R. A,,
Huchzermeyer, H. F., de Kantor, I. and Meslin, F. X. (1998) Zoonotic tuberculosis due to
Mpycobacterium bovis in developing countries. Emerging Infectious Diseases, 4: 59-70.

Cowling R. M., Lombard, A. T., Rouget, M., Kerley, G. I. H., Wolf, T., Sims-Castley, R., Knight, A.,
Vlok, J. H. J., Pierce, S.M., Boshoff A. F. and Wilson, S. L. (2003) A conservation assessment
for the Subtropical Thicket Biome. No. 43, (112pp + appendices). Terrestrial Ecology Research
Unit (TERU), Port Elizabeth.

Cowling, R. M., Pressey, R. L., Lombard, A. T., Desmet, P. G. and Ellis, A. G. (1999) From
representation to persistence: requirements for a sustainable system of conservation areas in the
species-rich Mediterranean-climate desert of southern Africa. Diversity and Distributions, 5: 51-
71.

Craft, M. E., Volz, E., Packer, C. and Meyers, L. A. (2009) Distinguishing epidemic waves from disease
spillover in a wildlife population. Proceedings of the Royal Society B: Biological Sciences, 276:
1777 -1785.

Cumming, D. H. M. (1995) Are multispecies systems a viable land use option for southern African
savannas? Pages 203-234 In: R. R. Hofmann and H. J. Schwartz (eds.) International symposium
on wild and domestic ruminants in extensive land use systems, Okolgische Hefte der
Landwirtschaftlich - Gartnerischen Fakulteit Heft 2. Humbolt - Universitat zu Berlin. (Invited

paper).

Cumming, D. H. M. (1999). Study on the development of transboundary natural resource management
areas in southern Africa — environmental context: natural resources, land use, and conservation.
Biodiversity Support Program, Washington, DC, USA. (66 pp. + 44 figs.)
http://www.BSPonline.org

Cumming, D. H. M. (1999b) Living off ‘biodiversity’: whose land, whose resources and where?
Environment and Development Economics. 4: 220-223.

Cumming, D. H. M. (1999) Drivers of resource management practices - fire in the belly? Comments on
“cross cultural conflicts in fire management in northern Australia: not so black and white” by
Alan Andersen. Conservation Ecology 4: 4 [online] http://www.consecol.org/vol4/issl/art4

Cumming, D. H. M. (2004) Performance of parks in a century of change. Pages 105-124, In: Child, B.
(ed.) Parks in transition: biodiversity, development and the bottom line. Earthscan, London.

Cumming, D. H. M. (2005) Wildlife, livestock and food security in the south-east lowveld of Zimbabwe.
Pages 41-46, In: Osofsky, S. A., Cleaveland, S., Karesh, W. B., Kock, M. D., Nyhus, P. J., Starr,
L., and A. Yang, (eds.) Conservation and development interventions at the wildlife/livestock
interface: implications for wildlife, livestock, and human health. [IUCN, Gland, Switzerland and
Cambridge, UK xxxiii + 220pp. http://www.wcs-ahead.org/wpc_launch.html

Cumming D. H. M. (2008) Large-scale conservation planning and priorities for the Kavango-Zambezi
Transfrontier Conservation Area. A report prepared for Conservation International, August 2008,
124pp.

Cumming, D. H. M. (2010) Single resource decisions with multiple resource consequences? In:
Responses and reactions to Scoones et a/ “Foot and mouth disease and market access: challenges
for the beef industry in southern Africa” Pastoralism 1: 165-166.


http://www.bsponline.org/
http://www.consecol.org/vol4/issl/art4
http://www.wcs-ahead.org/wpc_launch.html

Constraints to conservation and development success in southern African TFCAs 24

Cumming, D. H. M. and Atkinson, M. W. (in press) Land use paradigms, wildlife and livestock: southern
African challenges, choices and potential ways forward. Proceedings, OIE Global Conference on
Wildlife, Paris, February 2011.

Cumming, D. H. M. and Bond, I. (1991) Animal production in southern Africa: present practice and
opportunities for peasant farmers in arid lands. A report prepared for the International
Development Research Centre, Regional Office for Eastern and Southern Africa, Nairobi, 31%
July, 1991. (WWF Multispecies Project Paper No. 22, 142pp.)

Cumming, D. H. M. and Lynam, T. J. P. (1997) Land use changes, wildlife conservation and utilisation,
and the sustainability of agro-ecosystems in the Zambezi Valley: final technical report. Vol. 1.
European Union Contract B7-5040/93/06. WWF Programme Office, Harare. 138pp.

Cumming, G. S., Cumming, D. H. M., and Redman, C. L. (2006). Scale mismatches in social-ecological
systems: causes, consequences, and solutions. Ecology and Society 11: 14. [online]
http://www.ecologyandsociety.org/vol11/iss1/art14/

Cumming, D. H. M., Dzingirai, V. and de Garine-Wichatitsky (in press) Land and natural resource-based
livelihood opportunities in transfrontier conservation areas. In: Andersson, J., de Garine-
Wichatitsky, M., Cumming D. H. M., Dzingirai, V. and Giller, K (eds) (forthcoming)
Transfrontier conservation areas: people living on the edge. Earthscan, London.

Dhliwayo, M. (2007) An assessment of the implications of law, policy and institutional arrangements for
community participation in transfrontier conservation in southern Africa. M.Sc Thesis, School of
Environmental Sciences, University of KwaZulu-Natal.

de Garine-Wichatitsky, M., Caron, A., Gomo, C., Foggin, C., Dutlow, K., Pfukenyi, D., Lane, E., Le Bel,
S., Hofmeyr, M., Hlokwe, T. and Michel, A. (2010) Bovine tuberculosis in buffaloes, Southern
Africa. Emerging Infectious Diseases, 16: 884-885.

Du Toit, J. T., Rogers, K. H. and Biggs, H. C. (2003) The Kruger experience: ecology and management
of savanna heterogeneity. Island Press, Washington D.C., USA.

Duffy, R. (2006) The potential and pitfalls of global environmental governance: The politics of
transfrontier conservation areas in Southern Africa. Political Geography, 25: 89-112.

Ferguson, K. and Hanks, J. (eds.) (2010) Fencing impacts: a review of the environmental, social and
economic impacts of game and veterinary fencing in Africa with particular reference to the Great
Limpopo and Kavango-Zambezi Transfrontier Conservation Areas. Pretoria, Mammal Research
Institute, 329 pp. http://www.wcs- ahead.org/gltfca_grants/grants.html

Ferreira, S. M. and Funston, P. J. (2010) Estimating lion population variables: prey and disease effects in
Kruger National Park, South Africa. Wildl. Res., 37: 194-206.

Gadd, M. E. (in press) Barriers, the beef industry and unnatural selection: a review of the impacts of
veterinary fencing on mammals in southern Africa. In: Somers, M. and Hayward, M. (eds.)
Fencing for conservation: restriction of evolutionary potential or a riposte to threatening
processes? Springer.

Getz, W. M., Fortmann, L., Cumming, D. H. M., du Toit, J., Hilty, J., Martin, R., Murphree, M., Owen-
Smith, N., Starfield, A. M. and Westphal, M. 1. (1999). Sustaining natural and human capital:
villagers and scientists. Science, 283: 1855-1856.


http://www.ecologyandsociety.org/vol11/iss1/art14/

Constraints to conservation and development success in southern African TFCAs 25

Godfroid, J., Scholz, H. C., Barbier, T., Nicolas, C., Wattiau, P., Fretin, D., Whatmore, A.M., Cloeckaert,
A., Blasco, J. M., Moriyon, I., Saegerman, C., Muma, J. B., Al Dahouk, S., Neubauer, H. and
Letesson, J. J. (2011) Brucellosis at the animal/ecosystem/human interface at the beginning of
the 21st century. Preventive Veterinary Medicine, In Press, Corrected Proof.

Government of Zambia (2008) Integrated development plan for the Zambian component of the Kavango-
Zambezi Transfrontier Area.

Government of Zimbabwe (2010) Integrated development plan for the Zimbabwe component of the
Kavango-Zambezi Transfrontier Area.

Griffin, J., Cumming, D. H. M., Metcalfe, S., t’Sas-Rolfes, M., Singh, J., Chonguica, E., Rowen, M., and
Oglethorpe, J. (1999). Study on the development of transboundary natural resource management
areas in southern Africa. Biodiversity Support Program, Washington, DC, USA.
(http://www.BSPonline.org).

Gunderson, L. H. and Holling, C. S. (eds.) (2002) Panarchy: understanding transformations in human and
natural systems. Island Press, Washington, D. C., USA.

Hanks, J. (2003) Transfrontier conservation areas (TFCAS) in southern Africa: their role in conserving
biodiversity, socioeconomic development and promoting a culture of peace. Journal of
Sustainable Forestry, 17: 127.

Hocking, K. S., Lamerton, J. S. and Lewis, A. E. (1963) Tsetse fly control and eradication. Bulletin
World Health Organisation, 28: 811-823.

Hodgkinson, C. (2009) Tourists, gorillas and guns: Integrating conservation and development in the
Central African Republic. PhD. Thesis, University College, London.

Holling, C. S. (2001) Understanding the complexity of economic, ecological and social systems.
Ecosystems 4: 390-405.

Hulme, D. and Murphree, M. (eds.) (2001) African wildlife and livelihoods: the promise and performance
of community conservation. James Currey, Oxford.

International Conservation Services, Impacto, Contour Project Managers and Maseko Management
Services on Behalf of the Joint Management Board (2009). The Great Limpopo Transfrontier
Park: integrated development and business plan - Abbreviated version. 90 pp.

Jones, B. T. B. (2008) Legislation and policies relating to protected areas, wildlife conservation, and
community rights to natural resources in countries being partner to the Kavango Zambezi
Transfrontier Conservation Area. A review commissioned by Conservation International, in
collaboration with African Wildlife Foundation, supported by the Swiss Agency for Development
and Cooperation. 81pp.

Jones, B. T. B. (2009) A study of the policy and legal framework governing transboundary natural
resource management in the Great Limpopo Transfrontier Conservation Area. A Review
commissioned by IUCN South Africa, in collaboration with Cooparazione E Sviluppo (CESVI),
supported by Cooparazione Italiana (with contributions from Simon Metcalf and Roberto Zolho).
102pp.

Jones, J. L. (2006) Dynamics of conservation and society: the case of Maputaland, South Africa. PhD
Thesis, Faculty of Agricultural and Natural Sciences, University of Pretoria, Pretoria, South
Africa.


http://www.bsponline.org/

Constraints to conservation and development success in southern African TFCAs 26

Jones, K.E., Patel, N. G., Levy, M. A,, Storeygard, A., Balk, D., Gittleman, J. L. and Daszak, P. (2008)
Global trends in emerging infectious diseases. Nature, 451: 990-993.

Jourdan, P. (1998) Spatial development initiatives (SDIs) - the official view. Development Southern
Africa, 15: 717.

Kapos, V., Balmford, A., Aveling, R., Bubb, P., Carey, P., Entwistle, A., Hopkins, J., Mulliken, T.,
Safford, R., Stattersfield, A., Walpole, M. and Manica, A. (2008) Calibrating conservation: new
tools for measuring success. Conservation Letters, 1: 155-164.

Knight, A. T. and Cowling, R. M. (2007) Embracing opportunism in the selection of conservation areas.
Conservation Biology, 21, 1124-1126.

Knight, A. T., Cowling, R. M. and Campbell, B. M. (2006a) An operational model for implementing
conservation. Conservation Biology, 20: 408-419.

Knight, A. T., Driver, A., Cowling, R. M., Maze, K., Desmet, P. G., Lombard, A. T., Rouget, M., Botha,
M. A., Boshoff, A. F., Castley, J. G., Goodman, P. S., Mackinnon, K., Pierce, S. M., Sims-
Castley, R., Stewart, W. I. and von Hase, A. (2006b) Designing systematic conservation
assessments that promote effective implementation: best practice from South Africa.
Conservation Biology, 20, 739-750.

Koch, E., de Beer, G., Elliffe, S. and others. (1998) SDIs, tourism-led growth and the empowerment of
local communities in South Africa. Development Southern Africa, 15: 809.

Kock, R.A. (2004) The wildlife domestic animal disease interface—should Africa adopt a hard or soft
edge? Transactions of the Royal Society of South Africa, 59: 10.

Kock, R. A. (2005) What is this infamous “wildlife/livestock disease interface”? A review of current
knowledge for the Africa continent. Pages 1-13, In: Osofsky, S. A., Cleaveland, S., Karesh, W.
B., Kock, M. D., Nyhus, P. J., Starr, L., and A. Yang, (eds.) (2005) Conservation and
development interventions at the wildlife/livestock interface: implications for wildlife, livestock
and human health. IUCN, Gland, Switzerland and Cambridge, United Kingdom. xxxiii and 220
pp. http://www.wcs-ahead.org/wpc_launch.html

Langhammer, P. F., Bakarr, M. 1., Bennun, L. A., Brooks, T. M., Clay, R. P., Darwall, W., De Silva, N.,
Edgar, G. J., Eken, G., Fishpool, L. D. C., Fonseca, G. A. B. D., Foster, M. N., Knox, D. H.,
Matiku, P., Radford, E. A., Rodrigues, A. S. L., Salaman, P., Sechrest, W. and Tordoff, A. W.
(2007) Identification and gap analysis of key biodiversity areas: targets for comprehensive
protected area systems. IUCN, Gland, Switzerland.

Lembo, T., Hampson, K., Kaare, M. T., Ernest, E., Knobel, D., Kazwala, R. R., Haydon, D. T. and
Cleaveland, S. (2010) The feasibility of canine rabies elimination in Africa: dispelling doubts
with data. PLoS Negl Trop Dis, 4: ¢626.

Le Maitre, D., Reyers, B. and King N. (2002) National core set of environmental indicators. Phase 3:
selection of indicators biodiversity and natural heritage. Report prepared for: The Directorate:
Environmental Information and Reporting National Department of Environmental Affairs and
Tourism, South Africa. http://www.environment.gov.za

Letsela, L. M. S. (2008) A participatory sustainability assessment framework for biodiversity
conservation in rural areas. PhD Thesis, Faculty of Natural and Agricultural Resources,
University of the Free State, Bloemfontein, South Africa.

Macdonald, D.W. and Laurenson, M.K. (2006) Infectious disease: inextricable linkages between human
and ecosystem health. Biological Conservation, 131: 143-150.


http://www.wcs-ahead.org/wpc_launch.html
http://www.environment.gov.za/

Constraints to conservation and development success in southern African TFCAs 27

McDermott, J.J. and Arimi, S.M. (2002) Brucellosis in sub-Saharan Africa: epidemiology, control and
impact. Veterinary Microbiology, 90: 111-134.

McMichael, A. J., Woodruff, R. E. and Hales, S. (2006) Climate change and human health: present and
future risks. The Lancet, 367: 859-869.

Martin, R. B. (2006) The Mudumu North Complex: wildlife co-management in the Kwando area. A
study for the Ministry of Environment and Tourism and the Management Committee of the
Mudumu North Complex, Windhoek, Namibia.

Martin, R. B. (2007) Potential of tourism-based business of Kafue National Park and associated GMAs.
58pp. Unpublished Consultant's Report.

Metcalfe, S. (1999) Study on the development of transboundary natural resource management areas in
southern Africa - community perspectives. Biodiversity Support Program, Washington, DC,
USA. (44 pp.) http://www.BSPonline.org

Metcalfe S. C. (2006) Communal land reform in Zambia: governance, livelihood and conservation.
M.Phil. Programme for Land and Agrarian Studies (PLAAS), Faculty of Economic and
Management Sciences, University of the Western Cape, Cape Town.

Metcalfe, S. and Kepe, T. (2008) “Your elephant on our land’: the struggle to manage wildlife mobility on
Zambian communal land in the Kavango-Zambezi Transfrontier Conservation Area. Journal of
Environment and Development, 17: 99-117.

Mendelsohn, J. and Roberts, C. (1997) An environmental profile and atlas of Caprivi. Directorate of
Environmental Affairs, Windhoek, Namibia.

Michel, A.L., Bengis, R. G., Keet, D. F., Hofmeyr, M., Klerk, L. M. de, Cross, P. C., Jolles, A. E.,
Cooper, D., Whyte, L. J., Buss, P. and Godfroid, J. (2006) Wildlife tuberculosis in South African
conservation areas: implications and challenges. Veterinary Microbiology, 112: 91-100.

Michel, A. L. (2002) Implications of tuberculosis in African wildlife and livestock. Annals of the New
York Academy of Sciences, 969: 251-255.

Mohamed-Katerere, J. (2001) Review of the legal and policy framework for transboundary natural
resource management in southern Africa. Paper No. 3, IUCN-ROSA Series on Transboundary
Natural Resource Management. ITUCN-ROSA, Harare, Zimbabwe.

Munyeme, M., Muma, J. B., Samui, K. L., Skjerve, E., Nambota, A. M., Phiri, I. G. K., Rigouts, L. and
Tryland, M. (2008) Prevalence of bovine tuberculosis and animal level risk factors for indigenous
cattle under different grazing strategies in the livestock/wildlife interface areas of Zambia.
Tropical Animal Health and Production, 41: 345-352.

Murindagomo, F. (1997) Wildlife, cattle and comparative advantage in semi-arid communal lands and
implications for agropastoral options and government policy: a case study in the Sebungwe
region, Zimbabwe. D. Phil. Thesis, Department of Agricultural Economics and Extension,
University of Zimbabwe, Harare. 437pp.

Myers, S.S. and Patz, J.A. (2009) Emerging threats to human health from global environmental change.
Annual Review of Environment and Resources, 34: 223-252.

NACSO (2010) Namibia’s communal conservancies: a review of progress in 2010. Namibian
Association of CBNRM Support Organisations.http://www.nacso.org.na/SOC_2009/index.php



http://www.bsponline.org/
http://www.nacso.org.na/SOC_2009/index.php

Constraints to conservation and development success in southern African TFCAs 28

Noss, R.F. (1990) Indicators for monitoring biodiversity: A hierarchical approach. Conservation Biology,
4: 355-364.

Ogutu, J. O., Owen- Smith, N., Piepho, H. P., and Said, M. Y. (2011) Continuing wildlife population
declines and range contraction in the Mara region of Kenya during 1977-2009. Journal of
Zoology. Online doi: 10.1111/j.1469-7998.2011.00818.x

Osofsky, S. A., Cleaveland, S., Karesh, W. B., Kock, M. D., Nyhus, P. J., Starr, L., and A. Yang, (eds.)
(2005) Conservation and development interventions at the wildlife/livestock interface:
implications for wildlife, livestock and human health. IUCN, Gland, Switzerland and Cambridge,
United Kingdom. xxxiii and 220 pp. http://www.wcs-ahead.org/wpc_launch.html

Osofsky, S. A., Cumming, D. H. M., and M. D. Kock. (2008) Transboundary management of natural
resources and the importance of a ‘One Health’ approach: perspectives on southern Africa. In:
Fearn, E. and K. H. Redford (eds.) State of the wild 2008-2009: a global portrait of wildlife,
wildlands, and oceans. Island Press, Washington, D. C. Pp. 89-98. http://www.wcs-
ahead.org/print.html.

Ostrom, E. (2007) A diagnostic approach for going beyond panaceas. Proceedings of the National
Academy of Sciences, 104: 15181-15187.

Ostrom, E. (2009) A general framework for analyzing sustainability of social-ecological systems. Science
352: 419-422.

Ostrom, E. and Janssen, M. A. (2002) Beliefs, multi-level governance, and development. Bloomington,
Indiana. Draft. 8/28/02. Prepared for the 2002 Annual Meeting of the American Political Science
Association, Boston Masschusetts, August 29 — Septemberl, 2002. 39 pages.

Patz, J. A., Daszak, P., Tabor, G. M., Aguirre, A. A., Pearl, M., Epstein, J., Wolfe, N. D., Kilpatrick, A.
M., Foufopoulos, J., Molyneux, D. and Bradley, D. J. (2004) Unhealthy landscapes: policy
recommendations on land use change and infectious disease emergence. Environmental Health
Perspectives. 112: 1092-1098.

Rhodes, C. J., Atkinson, R. P., Anderson, R. M. and Macdonald, D. W. (1998) Rabies in Zimbabwe:
reservoir dogs and the implications for disease control. Philosophical Transactions of the Royal
Society B: Biological Sciences, 353: 999.

Rouget, M., Cowling, R. M., Lombard, A. T., Knight, A. T. and Kerley, G. I. H. (2006) Designing large-
scale conservation corridors for pattern and process. Conservation Biology, 20: 549-56.

Rylance, A. (2008) Local economic development in Mozambique: an assessment of the implementation
of tourism policy as a means to promote local economies. Pages 27-39, In: Spenceley, A. (ed.)
Responsible tourism: critical issues for conservation and development. Earthscan, London.

Schmidt K. A. and Ostfeld R. S. (2001) Biodiversity and the dilution effect in disease ecology. Ecology,
82: 609-619.

Schoon, M. L. (2008) Building robustness to disturbance: governance in southern African Peace parks.
PhD. Dissertation, Indiana University, Indiana, USA.

Schoon, M. L. and York, A. M. (2011) Cooperation across boundaries: the role of political entrepreneurs
in environmental collaboration. Journal of Natural Resources Policy Research, 3:113.

Scoones, 1., Bishi, A., Mapitse, N., Moerane, R., Penrith, M-L., Sibanda, R. Thomson, G. and Wolmer,
W. (2010) Foot-and-mouth disease and market access: challenges for the beef industry in
southern Africa. Pastoralism. Online: doi: 10.3362/2041-7136.2010.010, ISSN: 2041-7128.


http://www.wcs-ahead.org/wpc_launch.html
http://www.wcs-ahead.org/print.html
http://www.wcs-ahead.org/print.html

Constraints to conservation and development success in southern African TFCAs 29

Scovronick, N. Gordon, H. and Turpie, J. (2007) Socio-economic baseline survey of selected
communities within the Kavango-Zambezi Transfrontier Conservation Area. Unpublished
document commissioned by Conservation International, Cape Town, South Africa.

Singh, J. (1999) Study on the development of transboundary natural resource management areas in
southern Africa - global review: lessons learned. Biodiversity Support Program, Washington DC,
USA.

Smith, R.J., Easton, J., Nhancale, B. A., Armstrong, A. J., Culverwell, J., Dlamini, S. D., Goodman, P. S,
Loffler, L., Matthews, W. S., Monadjem, A., Mulqueeny, C. M., Ngwenya, P., Ntumi, C. P.,
Soto, B. and Leader-Williams, N. (2008) Designing a transfrontier conservation landscape for the
Maputaland centre of endemism using biodiversity, economic and threat data. Biological
Conservation, 141: 2127-2138.

Smith, K.F. and Guégan, J. F. (2010) Changing geographic distributions of human pathogens. Annual
Review of Ecology, Evolution, and Systematics, 41: 231-250.

Soulé, M. E., Wilcox, B. A. and Holthy, C. (1979) Benign neglect: a model of faunal collapse in the game
reserves of East Africa. Biological Conservation, 15: 259-271.

Spenceley, A. (ed.) (2008a) Responsible tourism: critical issues for conservation and development.
Earthscan, London.

Spenceley, (2008b) Impacts of wildlife tourism on rural livelihoods in southern Africa. Pages 159-186,
In: Spenceley, A. (ed.) Responsible tourism: critical issues for conservation and development.
Earthscan, London.

Spenceley, A. (2008c) Implications of responsible tourism for conservation and development in southern
Africa. Pages 361-376, In: Spenceley, A. (ed.) Responsible tourism: critical issues for
conservation and development. Earthscan, London.

Struhsaker, T. T., Struhsaker, P. J. and Siex, K. S. (2005) Conserving Africa’s rain forests: problems in
protected areas and possible solutions. Biological Conservation, 123: 45-54.

Suich, H. (2008) Tourism in transfrontier conservation areas: the Kavango-Zambezi TFCA. Pages 187-
203, In: Spenceley, A. (ed.) Responsible tourism: critical issues for conservation and
development. Earthscan, London.

Suich, H., Child, B. and Spenceley, A. (eds.) (2009) Evolution and innovation in wildlife conservation:
parks and game reserves to transfrontier conservation areas. Earthscan, London.

Timberlake, J. R. and Childes, S. L. (2004) Biodiversity of the four corners area: technical reviews.
Volume 1 (Chapters 1-4). Occasional Publications in Biodiversity No. 15. Biodiversity
Foundation for Africa, Bulawayo, and Zambezi Society, Harare, Zimbabwe.

Timberlake, J. R. and Childes, S. L. (2004) Biodiversity of the four corners area: technical reviews.
Volume 1 (Chapters 5-15). Occasional Publications in Biodiversity No. 15. Biodiversity
Foundation for Africa, Bulawayo, and Zambezi Society, Harare, Zimbabwe

Thomson, G.R. (2009) Currently important animal disease management issues in sub-Saharan Africa. The
Onderstepoort Journal of Veterinary Research, 76: 129-134.

Thomson, G. R. and Penrith, M-L (2010) Animal health policy, legislation and trade in beef in the five
participating states of the Kavango-Zambezi Transfrontier Conservation Area (KAZA TFCA):
Phase 11 Final Report. Technical Report to the Wildlife Conservation Society (WCS) 139pp.
http://www.wcs-ahead.org/workinggrps_kaza.html



http://www.wcs-ahead.org/workinggrps_kaza.html

Constraints to conservation and development success in southern African TFCAs 30

Torquebiau, E. and Taylor, R. D. (2009) Natural resource management by rural citizens in developing
countries: innovations still required. Biodiversity and Conservation, 18: 2537-2550.

Valeix, M., Fritz, H., Dubois, S., Kanengoni, K., Alleaume, S., and Said, S., (2007) Vegetation
structure and ungulate abundance over a period of increasing elephant abundance in Hwange
National Park, Zimbabwe. Journal of Tropical Ecology, 23: 87-93.

van der Linde, H., Oglethorpe, J., Sandwith, T., Snelson, D., Tessema, Y., (with contributions from
Tiega, A. and Price, T.) (2001) Beyond boundaries: transboundary natural resource management
in sub-Saharan Africa. Biodiversity Support Programme, Washinton, D.C., USA. 166pp.

Weaver, L. C. and Skyer, P. (2005) Conservancies: integrating wildlife land-use options into the
livelihood, development and conservation strategies of Namibian communities. Pages 89-104,
In: Osofsky, S. A., Cleveland, S., Karesh, W. B., Kock, M. D., Nyhus, P. J., Starr, L., and Yang
A. (eds.) Conservation and development interventions at the wildlife/livestock interface:
implications for wildlife, livestock and human health. IUCN, Gland, Switzerland and
Cambridge, UK.

Western, D. (2006) Half a century of habitat change in Amboseli national park, Kenya. Afiican Journal
of Ecology, 45: 302-310.

Western, D., Wright, R. M. and Strum, S. C. (eds.) (1994) Natural connections: perspectives in
community-based conservation. Island Press, Washington D. C., USA.

Wilcox, B. A. and Colwell, R. R. (2005) Emerging and reemerging infectious diseases: biocomplexity as
an Interdisciplinary Paradigm. EcoHealth, 2: 244-257.

Woodroffe, R., Davies-Mostert, H., Ginsberg, J., Graf, J., Leigh, K., McCreery, K., Robbins, R., Mills,
G., Pole, A., Rasmussen, G., Somers, M. and Szykman, M. (2007) Rates and causes of mortality
in endangered African wild dogs Lycaon Pictus: lessons for management and monitoring. Oryx,
41: 215-223.

Zinsstag, J., Schelling, E., Waltner-Toews, D. and Tanner, M. (2010) From “one medicine” to “one
health” and systemic approaches to health and well-being. Preventive Veterinary Medicine,
doi:10.1016/j.prevetmed.2010.07.003 (In press, corrected proof)

6. Additional References - not cited

Alexander, L. B. (2010) Measuring conservation success: an investigation of land trusts in North
Carolina. M.Sc. Thesis, Natural Resources Management, North Carolina State University, North
Carolina, USA.

Allen, A. R., Minozzi, G., Glass, E. J., Skuce, R. A., McDowell, S. W. J., Woolliams, J. A. and Bishop, S.
C. (2010) Bovine tuberculosis: the genetic basis of host susceptibility. Proceedings of the Royal
Society B: Biological Sciences.

Anderson, E. C., Foggin, C., Atkinson, M., Sorensen, K. J., Madekurozva, R. L. and Ngindi, J. (1993)
The role of wild animals, other than buffalo, in the current epidemiology of foot-and-mouth
disease in Zimbabwe. Epidemiology and Infection, 111: 559-564.

Archie, E., Luikart, G. and Ezenwa, V. (2009) Infecting epidemiology with genetics: a new frontier in
disease ecology. Trends in Ecology and Evolution, 24: 21-30.



Constraints to conservation and development success in southern African TFCAs 31

Biodiversity Indicators Partnership Wikipedia
http://en.wikipedia.org/wiki/Biodiversity Indicators Partnership

Butchart, S. H. M., Walpole, M., Collen, B., et al (2010) Global biodiversity: indicators of recent
declines. Science, 328: 1164 -1168.

Chown, S. L. (2010a) Temporal biodiversity change in transformed landscapes: a southern African
perspective. Philosophical Transactions of the Royal Society B: Biological Sciences, 365: 3729 -
3742.

Clifford, D. L., Schumaker, B. A., Stephenson, T. R., Bleich, V. C., Cahn, M. L., Gonzales, B. J., Boyce,
W. M. and Mazet, J. A. K. (2009) Assessing disease risk at the wildlife-livestock interface: a
study of Sierra Nevada bighorn sheep. Biological Conservation, 142: 2559-2568.

Cook, A., Jardine, A. and Weinstein, P. (2004) Using human disease outbreaks as a guide to multilevel
ecosystem interventions. Environmental Health Perspectives, 112: 1143-1146.

Cumming, D. H. M. (2007) Transfrontier conservation areas, animal diseases, and human livelihoods:
issues of system health and sustainability. Pages 160-170 In: Redford, K. and Fearn, E. Protected
areas and human livelihoods, Wildlife Conservation Society Working Paper No. 32.

Dion, E., Van Schalkwyk, L. and Lambin, E.F. (2011) The landscape epidemiology of foot-and-mouth
disease in South Africa: a spatially explicit multi-agent simulation. Ecological Modelling, 222:
2059-2072.

Ferreira, S.M. and Pienaar, D. (2011) Degradation of the crocodile population in the Olifants River Gorge
of Kruger National Park, South Africa. Aquatic Conservation: Marine and Freshwater
Ecosystems, 21: 155-164.

Getz, W. M. (2009) Disease and the dynamics of food webs. PLoS Biol 7(9): e1000209.
doi:10.1371/journal.pbio.1000209.

Grootenhuis, J. G. and Olubayo, R. O. (1993) Disease research in the wildlife-livestock interface in
Kenya. The Veterinary Quarterly, 15: 55-59.

Gutierrez, A. P., Gilioli, G. and Baumgartner, J. (2009) Ecosocial consequences and policy implications
of disease management in East African agropastoral systems. Proceedings of the National
Academy of Sciences, 106: 13136 -13141.

Hartley, M. and Gill, E. (2010) Assessment and mitigation processes for disease risks associated with
wildlife management and conservation interventions. Veterinary Record, 166: 487-490.

Heink, U. and Kowarik, I. (2010) What criteria should be used to select biodiversity indicators?
Biodiversity and Conservation, 19: 3769-3797.

Johnson, P.T.J. and Paull, S.H. (2011) The ecology and emergence of diseases in fresh waters. Freshwater
Biology, 56: 638-657.

Johnson, P. T. J., Kellermanns, E. and Bowerman, J. (2011) Critical windows of disease risk: amphibian
pathology driven by developmental changes in host resistance and tolerance. Functional Ecology,
25: 726-734.

Jones, J. P. G., Collen, B., Atkinson, G., Baxter, P. W. J., Bubb, P., lllian, J. B., ef a/ (2011a) The why,
what, and how of global biodiversity indicators beyond the 2010 target. Conservation Biology,
25: 450-457.


http://en.wikipedia.org/wiki/Biodiversity_Indicators_Partnership

Constraints to conservation and development success in southern African TFCAs 32

Jori, F., Vosloo, W., Du Plessis, B., Bengis, R., Brahmbhatt, D., Gummow, B. and Thomson, G. R.
(2009) A qualitative risk assessment of factors contributing to foot and mouth disease cattle
outbreaks along the western boundary of the Kruger National Park. OIE Scientific and Technical
Review, 28 (3): 917-931

Jori, F. and Bastos, A. D. S. (2009) Role of wild suids in the epidemiology of African swine fever.
EcoHealth, 6: 296-310.

Katerere, Y., Hill, R., and Moyo, S. A. (2001) Critique of transboundary natural resource management in
southern Africa. Paper no.1, IUCN-ROSA Series on Transboundary Natural Resource
Management, 36. Harare, IUCN-ROSA.

Kock, R., Kebkiba, B., Heinonen, R. and Bedane, B. (2002) Wildlife and pastoral society - shifting
paradigms in disease control. Annals of the New York Academy of Sciences, 969: 24-33.

Mabudafhasi, R. (2002) The role of knowledge management and information sharing in capacity building
for sustainable development--an example from South Africa. Ocean and Coastal Management,
45: 695-707.

Macpherson, C. N. L. (1995) The effect of transhumance on the epidemiology of animal diseases.
Preventive Veterinary Medicine, 25: 213-224.

McGeoch, M. A., Dopolo, M., Novellie, P., Hendriks, H., Freitag, S., Ferreira, S., Grant, R., Kruger, J.,
Bezuidenhout, H., Randall, R. M., Vermeulen, W., Kraaij, T., Russell, 1. A., Knight, M. H.,
Holness, S. and Oosthuizen, A. (2011) A strategic framework for biodiversity monitoring in
South African National Parks. Koedoe - African Protected Area Conservation and Science, 53.

Magurran, A. E. and Henderson, P. A. (2010) Temporal turnover and the maintenance of diversity in
ecological assemblages. Philosophical Transactions of the Royal Society B: Biological Sciences,
365: 3611 -3620.

McClintock, B.T ., Nichols, J. D., Bailey, L. L., MacKenzie, D. I., Kendall, W. L. and Franklin, A. B.
(2010) Seeking a second opinion: uncertainty in disease ecology. Ecology Letters, 13: 659-674.

Michel, A. L., Coetzee, M. L., Keet, D. F., Maré, L., Warren, R., Cooper, D., Bengis, R. G., Kremer, K.
and van Helden, P. (2009) Molecular epidemiology of Mycobacterium bovis isolates from free-
ranging wildlife in South African game reserves. Veterinary Microbiology, 133: 335-343.

Michel, A. L., Hlokwe, T. M., Coetzee, M. L., Maré, L., Connoway, L., Rutten, V. P. M. G. and Kremer,
K. (2008) High Mycobacterium bovis genetic diversity in a low prevalence setting. Veterinary
Microbiology, 126: 151-159.

Morgan, E. (2004) Ruminating on complexity: macroparasites of wildlife and livestock. Trends in
Ecology & Evolution, 19: 181-188.

Muma, J. B., Samui, K. L., Siamudaala, V. M., Oloya, J., Matope, G., Omer, M. K., Munyeme, M.,
Mubita, C. and Skjerve, E. (2006) Prevalence of antibodies to Brucella spp. and individual risk
factors of infection in traditional cattle, goats and sheep reared in livestock—wildlife interface
areas of Zambia. Tropical Animal Health and Production, 38: 195-206.

Munang’andu, H. M., Siamudaala, V., Matandiko, W., Mulumba, M., Nambota, A., Munyeme, M.,
Mutoloki, S. and Nonga, H. (2009) Detection of Theileria parva antibodies in the African
buffalo (Syncerus caffer) in the livestock-wildlife interface areas of Zambia. Veterinary
Parasitology, 166: 163-166.



Constraints to conservation and development success in southern African TFCAs 33

Munyeme, M. and Munang’andu, H. M (2011) A review of bovine tuberculosis in the Kafue basin.
Veterinary Medicine International, doi:10.4061/2011/918743.

Perry, B. D., Grace, D. and Sones, K. (2011) Current drivers and future directions of global livestock
disease dynamics. Proceedings of the National Academy of Sciences. (Early edition)
WWW.pnas.org/cgi/doi/10.1073/pnas.1012953108, pages 1-7.

Plowright, R. K., Sokolow, S. H., Gorman, M. E., Daszak, P. and Foley, J. E. (2008) Causal inference in
disease ecology: investigating ecological drivers of disease emergence. Frontiers in Ecology and
the Environment, 6: 420-429.

Pongsiri, M. J., Roman, J., Ezenwa, V. O., Goldberg, T. L., Koren, H. S., Newbold, S. C., Ostfeld, R. S.,
Pattanayak, S. K. and Salkeld, D. J. (2009) Biodiversity loss affects global disease ecology.
BioScience, 59: 945-954,

Randolph SE (2008) The impact of tick ecology on pathogen transmission dynamics. Pages 40-72, In:
Bowman, A. S. and Nuttall, P. A, (eds.) Ticks, Disease and Control, Cambridge University
Press, Cambridge, UK.

Siembieda, J. L., Kock, R. A., McCracken, T. A. and Newman, S. H. (2011) The role of wildlife in
transboundary animal diseases. Animal Health Research Reviews, FirstView, 1-17.

Sterner, R. T. and Smith, G. C. (2006) Modelling wildlife rabies: transmission, economics, and
conservation. Biological Conservation, 131: 163-179.

Tabor, G. and Aguirre, A. A. (2004) Ecosystem health and sentinel species: adding an ecological element
to the proverbial canary in the mineshaft? EcoHealth, 1.

Thompson, R. C. A., Lymbery, A. J. and Smith, A. (2010) Parasites, emerging disease and wildlife
conservation. International Journal for Parasitology, 40:1163-1170.

Tompkins, D. M., Dunn, A. M., Smith, M. J. and Telfer, S. (2011) Wildlife diseases: from individuals to
ecosystems. Journal of Animal Ecology, 80: 19-38.

Tschopp, R., Aseffa, A., Schelling, E., Berg, S., Hailu, E., Gadisa, E., Habtamu, M., Argaw, K. and
Zinsstag, J. (2010) Bovine tuberculosis at the wildlife-livestock-human interface in Hamer
Woreda, South Omo, Southern Ethiopia. PLoS ONE, 5, €12205.

Tully, D. C. and Fares, M. A. (2008) The tale of a modern animal plague: Tracing the evolutionary
history and determining the time-scale for foot and mouth disease virus. Virology, 382: 250-256.

Yusufmia, S. B. A. S., Collins, N. E., Nkuna, R., Troskie, M., Van den Bossche, P. and Penzhorn, B.L.
(2010) Occurrence of Theileria parva and other haemoprotozoa in cattle at the edge of Hluhluwe-
iMfolozi Park, KwaZulu-Natal, South Africa. Journal of the South African Veterinary
Association, 81: 45-49.

Zinsstag, J. and Weiss, M.G. (2001) Livestock diseases and human health. Science, 294: 477.

Zinsstag, J., Kazwala, R. R., Cadmus, I. and Ayanwale, L. (2006) Mycobacterium bovis in Africa. Pages
199-201, In: Thoen, C. O., Steele, J. H., and Gilsdorf, M. J. (eds.) Mycobacterium bovis infection
in animals and humans. 2" Edition. Blackwell Publishing Ltd. Oxford, UK.


http://www.pnas.org/cgi/doi/10.1073/pnas.1012953108

CONSERVATION J

The Wildlife Conservation Society’s Animal & Human Health for the
Environment And Development (AHEAD) Program is a convening, facilitative
mechanism, working to create enabling environments that allow different and
often competing sectors to literally come to the same table and find
collaborative ways forward to address challenges at the interface of wildlife
health, livestock health, and human health and livelihoods.

We convene stakeholders, help delineate conceptual frameworks to underpin
planning, management and research, and provide technical support and
resources for projects stakeholders identify as priorities. AHEAD recognizes
the need to look at health and disease not in isolation but within a given
region's socioeconomic and environmental context.
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