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Abstract

In Africa, rural development and biodiversity consgion, are both important, but sometimes
potentially conflicting priorities. Most rural areadjacent to wildlife protected areas in Southern
Africa have high biodiversity potential, but areachcterised by high poverty, unemployment,
and limited economic activity. The problems in thesral areas are further compounded by
problems of crop destruction, and livestock deptiedaby wildlife. Transfrontier conservation
areas (TFCAs), recently introduced in Southern odafri have potential to address both
biodiversity and poverty alleviation through proioat of multiple land uses such as wildlife
ranching, tourism, livestock and crop productianislhowever, not clear how these land uses
can be combined, and what the associated sociamatorcosts and benefits of alternative land
use options in these areas are. This study propasggiatial land use model for evaluating
alternative land uses and development pathwaysesetrural areas. The model maximised net
revenues from the land, assuming the presence sdcal planner. The model proposed,
considered a range of socio-economic and biophyd$adors, identified jointly with rural
communities. The study comprised five empiricalpthes in which the following issues are
addressed; (i) socioeconomic risks associated agticulture at the interface, and community
attitudes towards wildlife tourism land uses (iOntribution of existing livelihood strategies to
household incomes, (iii) potential for tourism dieyenent and (iv) trade-offs in net revenues
between different options for land use. The casdyséreas was Mhinga, one of the rural areas
within the Great Limpopo TFCA in South Africa. Thudy area is situated on the north-western
border of Kruger National Park (KNP), next to thenBa Maria park gate. Results showed that
the costs by wildlife related damage such as lodstiepredation and diseases, were higher than
the benefits in employment and subsidies from thek gor households. As a consequence
attitudes towards wildlife by farmers were gengrakkgative. There was also no mechanism to
compensate households incurring wildlife damageugdebolds living closer to the park had
more problems with wildlife damage. When the cdmnittion of different livelihood activities to
household incomes were considered, the study faheitdthe main sources of income were the
government welfare grants, formal employment arttlecéarming. Cattle farmers were not in
support of introducing wildlife based land use atgs as they considered them to impose costs
on other livelihood activities. Some community merswere however of the opinion that
introducing wildlife tourism could create employmeand improve household incomes,
especially for those households not engaged iteckttming. When preferences of tourists,
towards supporting forms of ecotourism outside KNP were analysed, through a choice
experiment approach, the study found that toumgtge interested in village tours and crafts
markets, but generally reluctant to use accommoddcilities outside the park. Analysis of
options for land based development at the intershosved that existing land use practices were
not optimal. The model results indicate that, ktyaducing irrigation, tourism and wildlife land
uses, net revenues from land could be doubledeifiuture. It is concluded that, given the socio-
economic and bio-physical constraints charactertstihe area, most income can be obtained by
combining all four land uses in the area in optipraportions. Factors such as property rights,
and benefits distribution which could impact theligbof rural communities in the TFCA to
support, utilize and benefit from wildlife resousceeed to be addressed before any land use
changes are implemented.
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CHAPTER 1% General Introduction

! parts of this chapter are published as Chaminuk&)d® H., Eilers K., and van der Zijpp A. (201Q)jvestock
systems and competing claims for land at the videbased tourism/livestock interfac&pplied Animal Husbandry
and Rural Development Journgbl 1(2), pages 5-9 available online http://wwveas.co.za/aahrd/




1.1  The rural development and wildlife conservatiomexus

Competition for land and other natural resourcethendeveloping world is a major obstacle to
rural development and sustainable use of resoyfgdier et al., 2008). Conflicts arise due to
competition between agriculture, natural resourgeservation, tourism, industrial expansion,
forestry and even residential needs of rapidly gngwural populations, the landless and the
unemployed. For rural people, land is central tesihiwelihood activities. At the time that there
are increasing calls for agriculture-led growthAfrica, there is also increased international
awareness of the importance of biodiversity coretém, both of which are land-based. In
Southern Africa there appear to be closely linkexd,parallel state-driven efforts to drive rural
development through agricultural development, antha same time to promote biodiversity
conservation. In the past, challenges of biodit)ernservation and rural development were
considered as two unrelated issues, and addrespadately in terms of land use (Torquebiau

and Taylor, 2009), as well as governance structures

The link between rural development goals, espgcipiverty alleviation, and biodiversity
conservation, has for a long time been debatedhenstientific literature (Barrett and Arcese,
1995; Kepe et al., 2004) with opposing views on tiveeor not the two can be simultaneously
achieved. In the past it has been argued, partlgldg proponents of conservation, that linking
rural development goals with conservation was rassjple because human activities such as
land clearing and occupation inevitably lead tosslin biodiversity (Kangwana, 1999; Adams et
al., 2004). There are questions about the long serstainability of local development strategies
based on consumptive uses of wildlife such as hgngiven an increasing human population
and unstable wildlife growth (Barrett and Arces®93). The counterview holds that rural
development is a necessary condition for consemakvidence to back this view is drawn from
experiences in wildlife conservation approachescihihave failed to achieve their goals,
primarily because of failure to create incentivasslécal communities to support conservation
(Kangwana, 1999; Songorwa, 1999,). Despite theddgatentions, conservation projects, if not
properly implemented, can disadvantage local peaptethreaten their livelihoods, whilst land
based rural development efforts which are not apammed by clear commitment to biodiversity

conservation are likely to be unsustainable (Enmer2001; Adams et al., 2004).



Despite the general growing consensus in the shgeliterature that conservation and rural
development goals are complementary and shouldddeessed together, there are different
views about how to integrate them and the relaitwportance attached to each of the goals.
Sanderson and Redford (2003) argue thatuch complementarity can only be achieved if we
respect the strengths and weaknesses of both a@tieer and poverty alleviation efforts and the
trade-offs inherent in integrating themThey further argue that failure to acknowledge th
tradeoffs in these goals, particularly in povenyl @evelopment programs in the new millennial,
will likely end up further impoverishing the poondithreatening biodiversity. Similarly, ‘win-
win’ solutions that underplay the incompatibilitiéetween the two goals are likely to be
unsuccessful (Adams et al., 2004). The general gdham thinking on the relationship between
conservation and rural development goals is reftbcin the evolution of conservation

approaches over the years.

1.2 Evolution of wildlife conservation approachesfad the link with rural development

Wildlife conservation has moved from largely exalmry policies aimed at keeping out
humans from protected areas through use of fenaépanitive measures for poaching, towards
approaches that are inclusive of local commun(tBzsrett and Arcese, 1995; Songorwa, 1999).
This type of conservation, which was followed whgsrks such as the Kruger National park in
South Africa, and Amboseli National Park in Kenyarev first established in the 1890s is
referred to as ‘fortress conservation’ (Adams amndht¢, 2001). In most cases the establishment
of national parks resulted in the legislative bagnof hunting for cultural purposes, or for trade
by rural African communities, whereas Europeanlessttaccounted for a greater loss of
biodiversity through hunting and land clearing (@h2009). Between 1930 and 1960, there was
a proliferation of international conservation ageacsuch as the International Union for
Protection of Nature (IUCN), which was later rendnheternational Union for Conservation of
Nature, and the World Wildlife Fund (WWF), which ugit to promote management of
protected areas based on scientific principles Asland Hulme, 2001). At the same time,
special attention was paid to conservation in Afritollowing concerns that there was rapid
landscape change and increasing development (Adamas Hulme, 2001). Exclusionary

approaches reflected the idea that wildlife is raernational public good to be conserved, and



not a local economic asset to be developed (Asatel Elliott, 2003), and generally failed to
achieve the intended conservation objectives (Soveydl999). With the background of eviction
of local communities to make way for establishmentparks, fortress conservation was
characterized by conflict between park authoriéied local communities, fundamentally caused

by restrictions in resource access and land riglasdati, 2010).

The next phase in conservation approaches signdeahowledgement of the role of rural
communities in successful natural resource managenhis came to be broadly referred to as
‘community conservation’, and resulted in prefeeetior conservation strategies that involved
local communities in natural resource managemecisides (Adams and Hulme, 2001) setting
the stage for most conservation approaches that eoday. These communities, although not
agents of the state, were resident in locationsmralved in activities where they could enhance
or degrade natural resources (Adams and Hulme, ;2B@irow and Murphree, 2001). In
addition, such communities despite bearing the sca$t conservation, had previously been
excluded from any conservation benefits (Songod@89; Adams and Hulme, 2001). Barrow
and Murphree (2001), give a typology of communigngervation initiatives and categorize
them into three approaches based on the objectiersre status, management characteristics
and geographic area of focus. They distinguish éebwprotected area outreach, whose main
objectives is conservation of ecosystems, collab@amanagement, which emphasizes
conservation with some livelihood benefits, and oamity based conservation whose focus is

sustainable rural livelihoods.

Community based conservation, which later cameeonidely known as ‘community based

natural resource management (CBNRM)’ covers a bspadtrum of arrangements for (i) benefit
sharing with, and (ii) involvement of rural comnitigs in natural resource management
(Barrow and Murphree, 2001). When the underlyinglgdf conservation is considered, three
pillars of community conservation are identified Bjurphree (2009) as (i) benefit, (ii)

empowerment and (iii) conservation. Within theskaps or dimensions, lies great variety of
conservation interventions, depending on the uguohgrlobjective of the intervention (Adams
and Hulme, 2001; Murphree, 2009).



Among the models of CBNRM were ‘Integrated ConsgovaDevelopment Projects’ which
sought to link conservation and development (Baenetl Arcese, 1995) or in the specific case of
wildlife, ‘Community Based Wildlife Management Praghmes’ (Songorwa, 1999), and in the
case of Zimbabwe, Communal Area Management Progeanon Indigenous Resources
(CAMPFIRE) (Bond, 2001; Murphree, 2009; Taylor, 2D0Another approach, which originated
from East Africa was called ‘Integrated Wildlifedhivestock Management’ (Boyd et al., 1999,
Flyman, 2003), and was based on co-existence e$tinck and wildlife and sustainable use of
wildlife resources for the benefit of communitidsor wildlife, these localized conservation
efforts were expected to result in improved consgon of wildlife species, and yield social and
economic benefits for the communities involved. Doragencies adopted the concept of
CBNRM and made available substantial funding foplementation of these projects across
Africa (Adams and Hulme, 2001). Consequently, theas a huge influence of multilateral and
bilateral agencies in domestic policies on resowrs® and management in Africa (Adams and
Hulme, 2001).

Community based conservation development projeatgistered some notable cases of
successful implementation. These include, for examMPAMPFIRE in Masoka community of
Zimbabwe (Murphree, 2009; Taylor, 2009) and maanpnently in Namibia the establishment
of conservancies (Jones and Weaver, 2009). Dedb#&g well-meaning efforts, several
criticisms have been levelled against most of tadyeCBNRM initiatives. These criticisms
include the dependence on donor funding, and langestainability of consumptive resource
uses (Barrett and Arcese, 1995). The commoditisatfanatural resources raised concerns about
overharvesting, unsustainability, and market relaissues such as the proliferation of
middlemen who stood to benefit the most in the &albain, disadvantaging rural communities,
and the instability of tourism markets. The proldeat community level were corruption,
nepotism and inequitable distribution of benefitki(phree, 2009). Lastly, it has been suggested
that the primary focus of early CBNRM interventiomas on conservation rather than poverty
alleviation and they failed to deliver tangible pomic benefits at household level (Emerton,
2001; Roe and Elliot, 2006). The United Kingdom'sdartment for International Development

(DFID) ‘pro-poor conservation’ concept (Roe andid)l2006), evolved in an effort to shift the



focus of international agencies involved in conagon towards delivering on poverty reduction

and social justice objectives.

Transfrontier Parks, also known as "Peace-Parksidd® Parks, 2011), comprise protected areas
straddling national boundaries, and represenlatiest development in conservation approaches
in Africa. They represent up scaling of CBNRM, tdiigher scale of Transboundary Natural
Resource Management (TBNRM) (Wolmer, 2003). Tlgpraach to conservation has gained
momentum in sub-Saharan Africa, with the introduttof several transfrontier parks in the
region, one of which is the Great Limpopo TransfiemPark (GLTP) straddling Zimbabwe,
South Africa and Mozambique (Munthali, 2007). TheT® comprises the Kruger National Park
(KNP) in South Africa, Gonarezhou National ParkZimbabwe and Limpopo National Park in
Mozambique. The rationale behind this form of conagon is explained by Wolmer (2003), as
being bioregionalism, ecological integrity, culturantegrity, economic integration and
community development. In addition to enabling car@gion in conservation across national
boundaries, the concept of transfrontier consesmathas also been hailed for presenting
opportunities to combine the goals of poverty aldan and rural development with biodiversity
conservation (both of which are enshrined in thdlddnium Development Goals), through
Transfrontier Conservation Areas (TFCAs). TFCAs pase protected areas transcending
national boundaries and surrounding areas, and baea described as having potential to
promote conservation, economic integration betweeuntries and increased trade and job
opportunities (Mbaiwa, 2003; Wolmer, 2003; Bengi805; Munthali, 2007).

1.3  The Great Limpopo Transfrontier Conservation Area and changing land uses

Foundations for the establishment of the Great bipgp Transfrontier Conservation Area
(GLTFCA) were laid when the GLTP Treaty to estdblie transfrontier park was signed in
2002 (Wolmer, 2003; Spenceley, 2006; Whande and S@iéf9). The GLTFCA which covers
almost 100 000 ki has generated support and interest from politigianational and

international organisations, rural communities awikntists. The support from groups that

2 Despite the GLTP being formally established i020as late as 2006 the GLTFCA was still in théyestages of
development and planning (see Spenceley 2006)bdtedaries of the GLTFCA are not formally desigalat
whereas the GLTP is clearly designated., and stipd! in the GLTP treaty.



normally have differing views is due to its potahtio integrate multiple land use practices and
multi-stakeholder interests whilst contributing tows poverty alleviation in rural areas
(Wolmer, 2003; Spenceley, 2006; Munthali, 2007)e TLTFCA comprises national protected
areas forming the GLTP (see Figure 1.1), surroundural communal settlements, livestock
grazing land, private game farms and cultivated.lafhe TFCA concept aims to convert land of
marginal agricultural potential in rural areas surnding protected areas for biodiversity use and
tourism (Munthali, 2007). According to Cumming ét §2007), the concept of a transfrontier
conservation area is not as well defined as thattodnsfrontier park, and many people regard a

conservation area as a place in which wildlife daserism is the predominant land use.

The potential shift towards land being used fordifg-based tourism rather than subsistence
agriculture has raised several questions. ThesstiQne concern, among others: (i) impacts of
emerging land uses on existing agricultural agésitsuch as livestock farming and livelihoods
of people residing in the rural communities (Cumgnet al., 2007; Munthali, 2007; Cumming,
2011); (i) the potential of wildlife tourism to eate employment and generate incomes
(Spenceley, 2006); and (iii) the impacts of incezshgteraction between wildlife and livestock
on disease and animal health (Bengis, 2005). Sefamtors should be considered in making
decisions regarding land at the border of proteateds (also called the wildlife/livestock/human
interface). These factors include multiple socioremic objectives to be met, concern for rural
communities regarding wildlife damage on crops bBwestock, and biophysical factors such as
land carrying capacity and water availability. Te¢teallenge is to address the growing need for
agricultural land in rural communities, whilst sy the additional demand for land that will
come from expanding the area under wildlife in TR A (Spenceley, 2006; Munthali, 2007), to
meet poverty alleviation and biodiversity goals.
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1.4  Overview of competing claims for land in Mhinga

This study considers the case of Mhinga, one ofuha areas within GLTFCA in South Africa.

It falls under Thulamela Local Municipality of Vhdéma District in Limpopo Province. The
Mhinga Traditional Authority area is on the nortlestern border of KNP, next to the Punda
Maria park gate. Its western border is the Luvuriier and the eastern, and northern side border
is the KNP fence. The main road to the Punda M@N® gate, the R524 road passes through the
Mhinga area (see Figure 1.1 and 1.2). In the figlw@undaries of the different traditional
authorities are indicated with the thick solid ldmes. The area falls within the buffer zone
where veterinary controls are in place to prevenéad of foot and mouth disease (Bruckner et
al., 2002). Opportunities for wildlife-based toumiexist in the area, and it is also recognized at
local government level as having high tourism po&fThulamela Local Municipality, 2009).
The main land uses in the area are communal ligkggoazing, dryland crop production and
human settlements. Within the context of the GLTEF@#s is one of the places where policy
makers and authorities expect that there will Iséifi from the current predominant agricultural

land uses towards wildlife tourism based land ($&slamela Local Municipality, 2009).

Shifting to wildlife tourism based land uses regaithat community land be made available for
such alternate land uses. Speaking at the WorlksRaonference in 2003, the traditional leader
for the Mhinga community, Hosi Shilungwa Mhingads&lhe concept is to incorporate into
Kruger National Park a 2000 hectare area of comtydand that has already been designated
for tourism development.” (Mhinga, Undated). Sintben, more plans have been made for
development in ecotourism and for wildlife huntiog unspecified amounts of land in and
around Mhinga. Furthermore, Mhinga and surroundirsgs have also been identified as tourism
nodal points in the local municipality (Thulameladal Municipality, 2009). These plans require
diversion of land from existing uses, particulaghazing areas. The total amount of grazing areas
available in Mhinga is estimated at about 11 00@hlainga Traditional Authority, 2008). Such
competition for land between wildlife tourism ansektock grazing has also been observed
elsewhere in South Africa (Cousins and Kepe, 200t of the mission statement for
Thulamela local municipality says that the peopleuld like their area ‘to become a tourist
destination and a productive agricultural area’ uf@imela Local Municipality, 2009), thus

reflecting the importance attached to tourism agritalture.
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Table 1.1 shows an overview of key stakeholdeidhimga and their interests on the communal
land. Apart from the livestock farmers who havergerest in maintaining livestock grazing for
their livelihoods, there are other stakeholderergdgted in having access to the same land.
Community members interested in tourism requirel fm this. On the other hand, the growing
population needs more land for residential purpoagsculture and natural resource harvesting.
As implementation of the GLTFCA gains momentunis itikely that such competing claims for
land will increase and emerging land uses will heovbe accommodated. Decisions on land use

are made at community level as the land falls undermunal tenure.

Table 1.1 Key stakeholders in Mhinga and their inteests on communal land

Stakeholder Interest

Livestock farmers Need land for cattle grazing,éhprxoblems with wildlife,
feel threatened by tourism development

Crop farmers Need more land for subsistence ctilbiva
Tourism Need land for wildlife tourism investments, seeking
entrepreneurs livelihoods diversification

Ordinary villagers Collect firewood and grass frgmazing land, need jobs
from tourism development, need land for residential
purposes

About 12.2% of land in South Africa falls undemmmunal tenure systems, and about 83% of
the rural population live on this land (Isaacs &ahamed, 2000), which legally belongs to the
state and is administered by traditional autha@it@ne of the problems associated with this type
of tenure is that despite being administered Hyatrauthorities, the land legally belongs to the
state. Therefore, tensions and disputes over laeddacisions of local government and those of
tribal authorities on communal land, and within doenmunity itself, are common (Cousins and
Kepe, 2004). The government plans to address thest@lems through the Communal Land
Rights Act (CLaRA), promulgated in 2004, which gl §eing piloted in selected areas. The aim
of the CLaRA is to transfer communal land currertbld by the state to communities and
individuals who reside on and have rights to tladl (Cousins and Hornby, 2005). Even with
the introduction of the CLaRA it is anticipated ttltmmpetition for land between wildlife and

tourism-based uses and livestock will continue.
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1.5 Problem definition

To facilitate land use decisions that can haveasueile outcomes for both rural development
and conservation requires integrated assessmepkisfing and emerging land uses at the
interface. Such an approach, if spatially explicgnables analysis of the tradeoffs associated
with different land uses whilst providing a meahsotigh which development-oriented and
conservation-oriented goals can be reconciled. ABEAnimal and Human Health for the
Environment And Development) — GLTFCA, a workingogp of experts, practitioners and
scientists working in the GLTFCA, identified theedefor interdisciplinary research, to study
uncertainties and explore costs, benefits and taptins of possible development pathways
(Cumming et al., 2007; AHEAD-GLTFCA, 2010).

Past research efforts on TFCAs have focussed amviewment of communities in planning of
conservation areas (DeMotts, 2005; Spenceley, 2086well as ecological aspects (Hanks,
2003). Detailed studies on the socioeconomic ingpat{TFCAs in Africa, alternative land use
options and methodologies to gather and analyse @@ scanty in the published literature
(Katerere, 1997; Spenceley, 2006; Cumming et &Q72 Munthali, 2007). Outside of the
TFCAs, substantial work exists documenting casdistuand models of integrating livestock
and wildlife land uses (for example (Barnes, 1988¢o et al., 1998; Boyd et al., 1999; Bulte
and Horan, 2003). Despite the important contrimgimade by these studies, there still exists a
gap in terms of spatial land use analysis, and tijative studies to determine the extent of
wildlife disease and depredation damage on agumil{Anthony, 2006; AHEAD-GLTFCA,
2010) and the potential for tourism in rural comibies (Spenceley, 2006). Information is
required on the likely impacts of different landeugpractices on disease management,
depredation incidence, and environmental managerttaatalso important to establish whether
there is potential for sustainable forms of tourisoth as ecotourism in such communities
(Cumming et al., 2007; AHEAD-GLTFCA, 2010).

This study, therefore, seeks to explore differeathways for rural development that allow

recommendations based on land use scenarios dedelih participation and inputs by

stakeholders, economic evaluations and spatial lsedmodelling. Involvement of stakeholders
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will allow exploration of the benefits and incergistructure, to act or not act in a particular

manner, in order to promote rural development aadibersity conservation.

1.6

Research objectives and questions

The main objective of this study is to develop anfework for evaluating land use options and

tradeoffs for alternative pathways towards improireelihoods at the interface of conservation

and rural development. In order to achieve thid §jea specific objectives will be addressed;

* To develop a theoretical spatial land use frameworkanalysing alternative land
uses at the wildlife/livestock interface

» To estimate socioeconomic risks associated witltalgure at the interface

* To evaluate the relative contribution of existingelihood strategies, particularly
livestock farming, to household income at the ifates

» To analyse tourist preferences for ecotourism aed willingness to pay for specific
ecotourism attributes in rural communities at titeriface

* To analyse the tradeoffs associated with diffesgatial land use patterns and rural
development pathways at the interface.

The following research questions will guide thedgtu

1.

How can alternative spatial land use options fqgorisring local community incomes be

evaluated, taking into consideration biophysical aocioeconomic constraints?

What are the risks and costs associated with tegstarming at the interface, and how
do these affect the attitude of farmers towardslié and conservation?

What are the social and economic benefits of la@stproduction systems and how
would an increase in wildlife/livestock interact®impact the system?

What is the potential to develop ecotourism andtvdra the tourist preferences, and
community capabilities?

Given a set of bio-physical and socio-economic taids, what spatial land use

alternatives exist to improve net revenues frond lase, and stimulate rural development
and conservation in the GLTFCA?

13



1.7 Research approach

The study is multidisciplinary in nature and condsrtechniques from different disciplines to
address the research questions. The general apgrotigs study follows the Describe-Explain-
Explore-Design (DEED) research cycle described bieiGet al., (2008) to analyse competing
claims on natural resources. The stages in theadetbgy are not linear, there are feedback and
feed-forwards mechanisms, and if required it isspgms to adapt the method to suit the context.
Such an approach, which combines social and nasarahce perspectives, is most suitable for
analyzing competition for land in a complex envirent with multiple stakeholder interests
(Giller et al., 2008; AHEAD-GLTFCA, 2010). The Dmi#e phase is covered in the literature
study and the consultation of the key informantd te stakeholders. The Explain phase is also
covered in the literature review and in the dismrsswith key informants and the stakeholders
and the analyses of the surveys that have been dbeeExplore phase focused on alternative
land use options in the choice experiment and & rtfodelling analyses, supported by the
insights obtained in the Describe and Explore phaBéally, the Design phase focused on
scenarios for alternative land uses. Given thearebecharacter of the project the Negotiating
aspects have been left to the stakeholders, baobufse the discussions with the stakeholders
will also have contributed to the perspectivestaksholders on issues that were and will be part
of the negotiations.The study in its totality, see& follow this approach, not in the individual
chapters.

The first research question is addressed by dewvgj@ptheoretical model that allows analysis of
the effects of several land use scenarios on lowames. The model includes economic,
biophysical and spatial considerations, includifjgtife spatial effects of wildlife damage on
agriculture; (ii) connectivity constraints to ensuhat wildlife plots are not scattered over the
study area; (iii) fences to minimize interactionvibeen wildlife and other land uses; and (iv)
endogenous nuisance effects of wildlife on otherdlaises. The resulting theoretical model
includes issues of importance from a socio-econ@nit biophysical perspective. The model is

illustrated in a simplified setting using parametalues mainly from secondary data sources.

The second research question is addressed throyggrtial budgeting approach based on a

framework for analysing local communities’ costsl drenefits of coexisting with wildlife. The
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framework considers three types of costs: (i) lssglkich pertain to the loss of the actual animal;

(i) direct costs such as veterinary costs for akgeand pen securing costs; and (iii) social and
indirect costs such as negative attitudes to viddind food safety concerns. The social indirect
costs, however, are not addressed in the studioidih this approach does not enable analysis
of the temporal and spatial dimensions of costskakfits at the interface, it gives a snapshot
view of how costs and benefits compare, which ddrdacision-making. The analysis is based

on data collected through inspection of dip recaadd a household survey that captured the
number of cattle lost to wildlife and incidence disease in the cattle herd. Focus groups

discussions and key informant interviews augmetitediata used.

The third research question is addressed by usecgraination of qualitative and quantitative
techniques. A livelihoods analytical framework ali analysis of the contribution of cattle
under five categories of capital, namely physicatural, financial, social and human capital.
Quantitative techniques are used to estimate nedkptoducts and intangible roles of cattle
such as financing, status display and insurancetifums. The monetary values of the intangible
roles of cattle are estimated following an appropiposed by Bosman et al. (1997) and Moll
(2005). By using both economic calculations andghalitative views of the rural households in
contrast to only qualitative or quantitative apmtoss the strengths of either method are
combined. This facilitates understanding of the plaxity of rural livestock systems and
generation of results that are useful for policyking. To answer this research question | use
data collected through a household survey with bmdtile owning and non-cattle owning
households. Focused group discussions, key infdramé@rviews and community workshops

provide qualitative data.

The fourth research question is addressed throlghuse of a choice modeling survey. The
approach is a stated preference method normallylogeb to provide information about a

nonmarket good or service. Through this approach fossible to determine the importance of
different attributes of a good, and the likely effeof changing the value of any one of the
attributes at once (Louviere 2000). The approado a@nables estimation of respondents'

willingness to pay for each of the attributes cdased, where one of the attributes of the good is
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the price. Data were collected through a survey wourists, which enabled them to select the

preferred option from each of the seven choice sets

The fifth research question is addressed by enapirpplication of the theoretical model
developed from the first research question. Tha tatparameterisation of the model is derived
from secondary data sources, the other three aisapted key informant interviews. Some
workshops were also held with the community membersliscuss their views on different
pathways for land based development in the areas Tvolvement of stakeholders in
determining the key components of the model andstienarios to be considered enables the
outcomes to be based on more than just a thedretiemcise but an approach that generate

solutions from different disciplinary perspectivesa complex environment.

Although the presentation in the thesis is such tha theoretical model is presented first, in
implementing the study, different steps were folkbolw The first step involved describing the
existing livelihood activities, opportunities andhatlenges for land use and the different
competing claims for land as perceived by differgakeholders in the community. Thereafter |
go deeper into the competing claims for land bylarmg the risks associated with the current
main land uses at the interface and concerns tmainunities have regarding any future land use
options, especially wildlife tourism-based onese Tiext stage involves exploring the possibility
for new land use options and livelihood activit®sch as ecotourism, irrigation and wildlife

farming at the interface. In each of these stagesymunity level stakeholders were involved,
albeit to different extent in the different stagéngaging with stakeholders in the DEED
framework allows collaboration with them when idgmhg research problems, exploring

suitable options, and, in seeking multi-facetedisohs (Giller et al., 2008).

1.8 Contributions of the thesis

The novelty of this study lies in the combinatioh different analytical techniques and
approaches to evaluate options for land based aawveint at the wildlife/livestock interface.
The thesis also contributes in terms empiricalnmiation to the rural development conservation

debate, and more specifically within the area afi$frontier conservation.

16



The absence of a systematic method and empiricaliest to evaluate tradeoffs between
livestock and wildlife-based land uses both wittiea GLTFCA has been highlighted (Cumming
et al., 2007; Munthali, 2007). Existing methodstthave been proposed to evaluate alternative
land uses where wildlife and livestock compete @oample (Skonhoft and Solstad, 1998; Bulte
and Horan, 2003; Munthali, 2007)) are either noatigp or do not consider key socioeconomic
concerns at the interface. This study fills in thep by developing a framework for land use
analysis that includes connectivity, endogenouscedfof wildlife and fencing constraints. These
connectivity issues and the endogenous nature ddlif@i externalities have not, to my
knowledge, previously been applied in studies od lase modelling in Africa.

Although there is an abundance of literature thedgcdbes the problems of wildlife in rural

communities, particularly depredation (Butler, 20B@tterson et al., 2004; Graham et al., 2005;
Anthony, 2006), the studies do not consider anchiifiyathe combined costs of livestock disease
and depredation in rural communities. Most of th&sielies also likely underestimate the effects
of household losses to depredation, as they anelmaded on the market prices of the animal,

and not the other benefits of livestock to the letwadd such as dung and draught power.

The combined use of livelihoods analysis and qtetite methods to analyse livestock systems
contributes to the literature. Most of the existisudies are either based on qualitative
approaches (Ainslie, 2005) or quantitative appreagirandela, 2003; Moll, 2005; Dovie et al.,
2006). By combining these approaches, and illueggahe disjuncture between farmer rankings
of the most important livestock functions and eaaimestimation, the study makes an important
argument for use of combined techniques in cometesronments such as the wildlife/livestock

interface.

The use of choice experiments in this study couated to the limited amount of nonmarket

valuation studies and specifically in ecotourisnmsub-Saharan Africa. Previous studies on the
potential of ecotourism have been largely desempiin nature (Kepe, 2001; Cousins and Kepe,
2004) and based on secondary data (Spenceley,.2006)
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Lastly, this thesis represents a multidisciplinsttydy to combine issues of diseases, depredation,
tourism and land use decisions, based on engagevheatal communities and other relevant
stakeholders in the GLTFCA. Because of this, tresihaddresses a number of key thematic
areas in research and information gaps that haea lkentified at the interface by scientists
(Anthony, 2006; Spenceley, 2006; Cumming et alQ72Munthali, 2007; AHEAD-GLTFCA,
2010; Cumming, 2011) and decision makers (Joint ddement Plan Working Group, 2001;
Thulamela Local Municipality, 2009).

1.9 Outline of the thesis

This thesis comprises seven chapters, includinggreeral introduction. Chapters 2, 5 and 6
have been prepared and submitted to journals, Ww@hspters 3 and 4 have been published in
peer-reviewed journals as stand-alone articlessThare is some overlap in the description of

the study area and data in various chapters.

In Chapter 2 a theoretical model for evaluatingralitive land uses at the wildlife/livestock
interface, which considers the key elements of eont¢o farmers, conservationists and policy
makers, is developed. In Chapter 3 the risks arstiscof farming with cattle at the wildlife/
livestock interface are analysed. A framework foalgising the costs and benefits of coexisting
with wildlife for rural communities is presentedicaapplied in the analysis. Chapter 4 analyses
the benefits of cattle farming and gives an ovewigf other livelihood activities such as
cropping and small stock, and discusses the impogtaand relationships between different

livelihood sources.

Chapter 5 considers the prospects for developmieetatourism in rural communities at the
interface. Chapter 6 explores options for develapna¢ the interface using the land use model
developed in Chapter 2, and considering the pas$ibhefits and constraints of each land use
emanating from Chapters 3, 4 and 5. | discuss tios pnd cons of specific spatial land

allocation options, and land based developmentasien
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In Chapter 7, the key findings emanating from thests are summarized. The implications for
the rural development and conservation debate iaceisbed, and specific recommendations for

land based development in the GLTFCA are drawnagfer further studies are also identified.
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CHAPTER TWO: Reconciling Interests of Wildlife and Livestock Near
Conservation Areas: A Theoretical Model for Analysng Alternative Land
Uses

Petronella Chaminuka, Rolf A. Groeneveld, and Ekk»h van lerland

20



Abstract

Land use decisions are central to both biodiversipnservation and rural development
objectives, at local, national and internationavéds. Transfrontier Conservation Areas (TFCAS)
which aim to simultaneously address rural develamend biodiversity conservation goals
have led to competing claims on land and naturabregces in Southern Africa. In this paper we
develop a theoretical spatial land allocation motledt enables analysis of alternative scenarios
for land-based rural development within TFCAs. Timedel includes socioeconomic and
ecological factors such as income, water availapilfencing, connectivity, predation and
disease costs, allowing for clarification of opparities and tradeoffs in rural development and
biodiversity conservation. We show how well-desigrening, based on land use analyses which
integrate the potential of the land, its spatiabcdcteristics, externalities of different land use
activities and socioeconomic factors can reconaikerests where competing claims for land
exist. The results of the scenarios show spatittepas of land use that provide the best results
in terms of income generation in the region undéerent constraints. The results demonstrate
alternative spatial options for diversification land use and related income tradeoffs, whilst
accommodating the connectivity requirements andgeuous effects of wildlife on other land
uses. This model can be applied in similar costetd used to inform land use planning
decisions at local and regional levels and stimellatral development and conservation policy

discussion.

Keywords Connectivity, endogeneous effects, fences, spatigaharacteristics, wildlife

damage.
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2.1 Introduction

Transfrontier Conservation Areas (TFCASs) have rdgdmeen introduced into Southern Africa
with the aim to simultaneously address rural dgwelent and biodiversity conservation goals
(Wolmer, 2003; Metcalfe and Kepe, 2008). TFCAs fiarice the idea that conservation and rural
development are not mutually exclusive, but mustlibked (Barnes et al., 2002) through
conservation approaches that focus on communityiievnent and multiple land use practices.
The Great Limpopo Transfrontier Conservation Ar€a TFCA) straddling Zimbabwe, South
Africa and Mozambique seeks to promote multiplellase practices, with emphasis on wildlife
tourism. This should promote biodiversity conseoraiand rural development in areas that are
next to protected areas (Cumming et al., 2007; Mit@and Kepe, 2008; Munthali, 2007), which
are sometimes called buffer zones. In these batiees, land can be used for agriculture as well
as emerging land uses such as biodiversity corns@mvand provision of ecosystem goods
services (Blignaut and Moolman, 2006) or wildligerhing. It has been argued that under highly
variable environmental conditions and low potenaaid, wildlife can complement livestock, or

serve as an alternative land use option to livéstBkonhoft and Solstad, 1998; Barnes, 1998).

Several questions have, however, been raised fiagatidese emerging land uses within the
GLTFCA (Cumming et al., 2007; Munthali, 2007). Taeea around the protected area in the
GLTFCA is a mosaic of human settlement, livestockzing, private game reserves and
cultivation. Some authors (Cumming et al., 2007 nkhali, 2007) question the compatibility and
related tradeoffs of existing and emerging landsustethe interface between wildlife, humans,
and livestock (hereafter referred to as the int&faand also known as the buffer zone.
Furthermore, there is limited information on theely impacts of different land use practices on
disease management, depredation incidence, ancbemeéntal management (Joint Management
Plan Working Group, 2001; Bengis, 2005; Munthallp?2). Depredation and diseases costs are
described by Naidoo et al., (2006) as damage emstsan result in significant losses in income

in areas adjacent to protected areas.

To facilitate decision making and sustainable corag®n practices in the GLTFCA there is

need for assessment of the tradeoffs between diffeland uses in respect of livelihood
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objectives, environmental considerations and vedeyi considerations (Cumming et al., 2007).
It has been noted that most approaches to envinataplanning and decision making do not
consider the ecological, socio-cultural and ecomowailues of land and hence such decisions
often result in single-function land use types thet not sustainable (de Groot 2006). A key
challenge in integrating wildlife, tourism and agdiural activities lies in determining the
suitable spatial locations of the various land used integrating them into already existing
patterns of settlement and land use. Spatial aisabjshow proposed wildlife related land uses
can fit in with existing patterns of settlement agticultural practices can help to fill some of

the information gaps that have been identifiechenGLTFCA.

The need for considering the spatial location &fedent land use alternatives arises from several
factors, four of which are particularly relevant@.TFCA. First, it is not clear what types of
land use activities are suitable within the immeliacinity of protected areas due to existing
problems of crop and livestock destruction by wvifi&land the likely impact of these activities
on conservation goals. Second, environmental comditvary spatially, and so does the
suitability of locations for different land useshiid, wildlife reserve planning requires that
issues of connectivity and shape are consideredl(@vd Briers, 2003; Williams et al., 2005).
Fourth, besides the area of game ranches, bondgthlés important as longer fences are more
expensive to maintain and broaden the interfaceretly increasing the problems of human-
wildlife conflict. Within the GLTFCA, wildlife fenes, in one form or another, are set to remain
a part of the landscape at the interface, thuetiseneed for analysis of different scenarios with
regard to fencing to facilitate decision makinghe GLTFCA (Ferguson, 2010). Such analysis
is not only important for planning purposes bubdisr evaluation of how the available land can
best be utilized within the constraints imposed Hrelopportunities created for communities in

the buffer zone.

To help clarify and address some of the land useems at the interface outlined above, this
paper develops a theoretical model for assessm@adtential for alternative land uses in a rural
area close to the GLTFCA. The model considers secamomic, spatial and physical

characteristics such as vertical slope and carrgaggacity of the land, and enables analysis of

benefits and costs of different land uses, in i@hato existing geographical features. We further
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propose extensions to the model regarding theatributes of the location of wildlife-based
land use, by applying a technique to determinddbation of wildlife land uses within specified
connectivity attributes constraints, and considgtime externality costs between land uses by
making disease and depredation from wildlife endogs to the land allocation model. These
connectivity issues and the endogenous nature ddlifei externalities have not, to our

knowledge, previously been applied in studies o kase modelling in Africa.

The model developed in this paper partly draws frim concept of ecosystem based
development which seeks to match the availableuress and the goals of development.
Ecosystem based development combines economicageneht, biodiversity and environmental
protection through planning and decision makinggscientific methods to produce knowledge
that is relevant within the limits of socio-econemand bio-physical constraints and the
identification and valuation of different ecosystefunctions and involvement of stakeholders in
land use decision making processes (Slocombe, 188R:nnium Ecosystems Assessment,
2004). The paper contributes towards the broadeatdeon reconciling rural development with
conservation objectives and the growing literatmmdand use planning which incorporates bio-
physical and socioeconomic factors in rural dewelept planning and protected area

management.

2.2 Anoverview of competing claims for land in th&SLTFCA

We consider the case of rural communities thatatigacent to the north-western border of
Kruger National Park (KNP), South Africa (FigurelR. The communities are within the

designated GLTFCA. Poverty incidence rates in ttem are more than 60%, unemployment
levels are high and average annual household inceaseonly US$960 in 2005 (Pauw, 2005).
The area has potential for wildlife tourism becaaSé&s proximity to the KNP. At present the

predominant land use is livestock farming and drgllaropping. The area has low rainfall levels
(400 to 600 mm per year) and experiences frequenigtits hence it is not suitable for dryland
cropping (CGIAR, 2003). The Luvhuvhu river runsaihgh the area and is part of the northern

catchment area of the Limpopo River which it joimshe KNP.
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Grazing land, although legally state land, is adstémed by the traditional authority and access
is open for all members of the community. Natioe#fborts by the government to transfer
ownership of such land to communities through tleen@unal Land Rights Act (CLaRA), are
still in the pilot phase (Cousins, 2009). Posdileti exist to convert grazing land to emerging
land uses. Four competing potential and existimgl lases which are in line with the broader
vision of the GLTFCA have been identified from thHecal municipality’s integrated
development plans (Thulamela Local Municipality,09D and discussion with the traditional
authorities in the area. The land uses are (i)lifi@éldanches with an option for trophy hunting
(i) livestock farming (iii) tourism with accommotian facilities and (iv) irrigated crop farming.
Wildlife ranching is currently practiced on the #wern side of the KNP on private land

(Associated Private Nature Reserves, 2005).

Introducing wildlife land uses in the buffer zomedommunal areas presents some challenges.
Very little wildlife currently exists on communainid, most of the wildlife exists inside the KNP
which is currently separated from the villages dmjya fence. Following the model that has been
applied on the western boundary of the KNP, wheneés were removed between the KNP and
private game reserves (Associated Private Natusemes, 2005), it would be possible to take
down part of the KNP to allow wildlife based acties such as trophy hunting and wildlife
viewing to take place on communal land. Such pilaosld however require a direct or indirect
connection between the park and the land resergedwildlife in the buffer zone. Other
considerations to be made on movement of wildliterf the park into the buffer zone would
require compliance with national regulations oredse control and movement of livestock and
wildlife as set out in the amended Animal Disea&esNo. 35 of 1984 (NDA, 2000). It is not
possible to sell live wildlife or wildlife productiue to the restrictions imposed by this act, hence
wildlife ranching revenues would mainly be genedatieom trophy hunting and wildlife
viewing®. Furthermore, fencing would be required for lafidcated to wildlife. These issues are

considered in the model specification in this paper

3 Although it is possible to trade wildlife and wlifé products within the buffer zone, it is unlilgehat this would
be a vibrant market as it would mainly compriseltwal traders as the buyers.
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2.3 Overview of land use models and wildlife manageent

The land use model in this study follows earlierdels described by Bulte and Horan (2003),
Schulz and Skonhoft (1996), and Tomlinson et a0 but introduces novel elements that
enable analysis of competing claims for land witthie context of TFCAs. Bulte and Horan

(2003) give an overview of wildlife management misdelividing existing models into four

broad categories, and propose a fifth model type flypes of the models described and the fifth
model type proposed by Bulte and Horan (2003) belmvance here. The first one involved
modelling the competition for grazing between wildland livestock and the possible bio-social
and physical interactions. The model assumed tvwewpg of stakeholders, namely the park
agency and the community, each owning land. Thersktype of model is based on a single
agent making decisions about alternative agricaltar wildlife related land use options. In this

paper, we follow the assumption of a single agemeotral planner who tries to maximize social
benefits on behalf of the community. The main reafw such an assumption is that land use
decisions are implemented by a single agencyhesldcal municipality, based on inputs from

different stakeholders at local level. The traditibleaders and locally elected councillors all sit

in the local municipal council.

The importance of stakeholder collaboration andtigpation in environmental modeling

processes is discussed by Voinov and Bousquet J20h® explain the various types of

approaches which can be followed in modeling witkkeholders. These include participatory
modeling, group model building, mediated modelisgmpanion modeling and are mainly
associated with certain groups of researchers. dp@oaches are not exclusive, and are
fundamentally based on involvement of stakeholdersodeling and/or the use of modeling to
support decision making by stakeholders. They @&rtloutiine the basic principles of

participatory modeling. The modeling process islim&ar, there is room for feedbacks and loops
in between different stages of the modeling, thecgess is dynamic and open in space. In
addition, they point out the need for compromisettom part of both the stakeholders and the
scientists involved in the modeling process. Ddferes in attitudes of stakeholder groups,

expectations, and expertise are also discussed.
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The other land use model by Bulte and Horan (2@88umes that a local group of people decide
between agriculture and wildlife hunting as lane ogtions. Their model illustrated alternative
patterns of land allocation given different ingiibtnal arrangements and related policy scenarios,
and showed that it is possible for different patseof conservation and agriculture development
to emerge in developing countries. They emphadiegeneed to consider local institutional
settings, spill-over effects of some land uses #ra supply and demand characteristics of
agricultural and wildlife markets amongst otheuss in policy planning. By introducing spill-
over effects or externalities associated with sofiie land uses on other activities, they make
an important contribution which is also consideirethis paper. Similarly, Schulz and Skonhoft
(1996), developed a theoretical model for analysiagd use conflict between wildlife
conservation and agro-pastoralism in East Africasaering wildlife damage on agro-pastoral
production through depredation and crop destructéord the positive public good nature of
wildlife through existence and biodiversity valu&be optimal land allocation and stock size for
wildlife and agro-pastoralism varied with the mamagnt schemes considered and externally
determined parameters such as subsidy levels, @tednational prices. Another study by
Tomlinson et al., (2002) analysing the relationshgiween property size and profitability of
wildlife, livestock and ecotourism in South Afridaund that wildlife investments only became
profitable for land sizes greater than 3000 ha)sthvestock production was more profitable for
smaller land sizes. The proposed model in this padgféers from the existing models in a
number of respects. Models by Bulte and Horan (R0&8hulz and Skonhoft (1996), and
Tomlinson et al. (2002), neither explicitly congidée spatial dimension of land use at the

interface, nor address the critical question of netie locate alternative land use activities.

Margules and Pressey (2000), discuss the importahsgstematic conservation planning as an
activity in which social, economic and political peratives modify scientific conservation
recommendations. According to them, most consematserves have in the past, tended to be
situated on land is either too remote, or of lignomic value. Conservation planning has also
tended to be unsystematic, and consequently soseeves which have been established have
not contributed much to biodiversity representatidhey outline six, non-linear stages which
can be followed in systematic conservation. In &oldithey discuss five spatial constraints
which can influence reserve selection. The firsthefse is irreplaceability. It is important to map

out those areas that are considered essentiadiplaceable as a first step in reserve selection.
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The second factor is the costs involved. Whereofiportunity costs of selecting a particular site
are too high, it is possible that the site can domes be left out in reserve selection regardléss o
biodiversity representation. The third factor isem existing commitments such as previously
identified reserves, have to be included, even whkay have minimal biodiversity
representation. Fourth, preferences for selectorgesareas can also be influenced by factors
such as low human population density. Lastly, s@areas that are too small, or used for
intensive agriculture can also sometimes not besidered even when they have high

biodiversity representation.

Sahotra et. al (2006) discuss the different apgresi¢o formalize conservation problems. One
way is to formulate the problems as constrainedropation problems, with the most commonly
used one being, minimization of the number of dsitemeet biodiversity representation targets.
They also discuss the conservation area networkct@h approach which makes use of
mathematical programming techniques to solve ‘setec or ‘maximal cover’ problems in
conservation area network design. Another apprés¢he conservation scheduling problem
which involves dynamic selection of sites on thsi®af their vulnerability from agricultural
expansion for example. A more widely applied apphoavhich they also discuss is multicriteria
analysisA wide variety of methods for multicriteria analysn reserve selection exist, most of
them with foundations in utility theory. Two protds can be followed in the multicriteria
analysis. The first approach involves selectinghaadividual site on the basis of all the criteria
stipulated, and the second approach involves satechvolves formulation of potential
networks on the basis of a particular criteriat f{tssually biodiversity representation), and then
from these, selecting an entire network now comsigeghe multicriteria. These approaches have
been applied in spatial analyses of nature conservand reserve selection studies in western
countries by (Ando et al., 1998; Nalle et al., 200®al and Briers, 2003; Polasky et al., 2008).
In South Africa, reserve selection studies incleeééey et al. (2001), who considered indigenous
forest reserve selection, and Freitag et al., (1886the species set covering problem in reserve

selection for conservation of large mammals.

Extensive literature on conservation planning m @ape Region in South Africa also exists. It is

mostly based on the work of scholars at the Sotitica National Biodiversity Institute and the
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Nelson Mandela Metropolitan University in the Camgion. The approach followed in the
Subtropical Thicket Ecosystem Planning Project (8)Tihvolved a wide variety of stakeholders
that included government officials in different dgjpnents, communal and private landowners,
and tourism sector representatives (Pierce e2@D5; Knight et al., 2006; Knight et al., 2011).
The approach involved an extensive assessment basedtakeholder inputs, allowed
identification of large scale conservation corrglbased on set targets for biodiversity processes,
and enabled identification of conservation statusegories for different species and
development of conservation priority maps. Detatethdbooks, which could be used by local
authorities and government departments to guidserwation decisions were developed. Some
of the biodiversity features included in the conaéipn assessment were habitat types, wildlife
suitability for specific species, spatially fixedopesses such as riverine corridors, and spatially

flexible processes such as upland-lowland gradighsce et al., 2005).

Our approach somewhat differs from that outlinethm Cape Region studies. The focus of this
analysis is economic in nature, with the explidijestive of maximizing net revenues from
different land uses, subject to a range of comggaivhich are identified with mainly rural
community stakeholders. The studies have also eeh lxonducted within the framework of
transfrontier conservation areas with multiple landge alternatives and do not consider
externality effects of different land uses on eather, or connectivity attributes. We use an
optimization approach to explicitly model land weisions, with the intention of exploring the
possibility to introduce wildlife conservation atalrism in an area that is currently used mainly
for livestock. In this regard, we believe thatstistudy contributes, in a different way to the

literature on land use planning, with specific refece to the wildlife/livestock interface.

Connectivity has been considered in models thatesddooth ecological and economic concerns
through optimization models in general reserve cdele (Groeneveld, 2004; 2010), bird
migration (Williams et al., 2003) and wildlife rege selection (Nalle et al., 2002). Williams et
al., (2005) distinguish structural connectivity, iehn refers to the physical adjacency of reserve
sites, from functional connectivity, which is radtto species responses to landscape breaks.
Structural connectivity is not species-specific @dn important attribute to be considered in all

cases where land use decisions are made that exwadldlife.
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Although most connectivity studies have been bailt ecological foundations, this study
considers connectivity as essential in two respeetqi) wildlife ranches adjacent to the park
have lower costs of getting the wildlife from thark to the hunting ground; and (ii) under the
same wildlife ranch area, longer border length iegohigher costs of fencing, maintenance, and
damage to livestock. These are no ecological cersiins but very practical technical spatial
considerations. Such considerations build on thdehformulation proposed by Williams et al.
(2003), in their paper to determine the suitapitit specific sites as stopover sites for migratory
birds flying over the Atlantic flyway. They propaba set of restrictions that ensured that each
stopover within the network had another new ortexgsstopover site to its north or south, and
within a specific distance. In specifying this mbdeseries of restrictions are laid out based on
the location and distances of the counties whiehsapposed to harbor the stopover sites. The
model which considers both ecological and econoobfectives as indicated by wetland

prevalence and land costs, is solved as an infggbtem.

We model explicitly the costs of fencing which ame important investment cost that is
considered in converting rangeland to wildlife wggereas Schulz and Skonhoft (1996), do not
consider these costs. Fencing is an important factoconsider in the development of any
wildlife reserves (ABSA, 2003). Fences have theeptal to limit disease transmission by
restricting contact between wildlife and livestoalhilst also protecting crops from wildlife
destruction (Reid et al., 2004). One way to incltigecosts of fencing in modeling is to consider
the boundary length, which also measures the camgss of a reserve site (Williams et al.,
2005).

2.4  Relationships of land size, carrying capacityral profitability of different land uses

Because land plays a central role in our analyses,first define the nature of production
functions for different land uses considered amdrthe of land size. The impacts of land size on
tourism, and wildlife ranching, irrigated agricuktuand livestock profitability varies. The
relationship between land size and livestock prtidoccan be assumed to be increasing and

guasi concave in an extensive livestock system lntited livestock-crop interactions (Bulte
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and Horan, 2003; Tomlinson et al., 2002) and itadaagriculture follows a similar pattern. For
wildlife ranching and tourism, however, this is nbe case (Figure 2.2). Wildlife ranching is
sensitive to minimum land sizes, after which claseonstant marginal returns can be achieved
beyond a certain land size (Tomlinson et al., 208BSA, 2003). For tourism there is also a
minimum size constraint, but once this is attaipeafits can be assumed to rise steadily till they
quickly reach a peak, because the demand for tawsesvices in the relevant study area will be
limited. This is so because once the supply ofilogigpace exceeds a certain amount it will not
result in increased revenues where there are desid@donstraints as is the case on the western
side of the KNP and also given that the KNP in gaheegisters occupancy rates below
maximum in most of its camps for most of the yegwuth Africa National Parks, 2007; South
Africa National Parks, 2008). The shape of the iprofirves also depends on the initial
investment, fixed and variable costs, and theevaluthe product associated with the different
land uses (Tomlinson et al., 2002). The hypothktations in Figure 2.2 are composed by the

author for illustrative purposes inspired by vas@ources.
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Fig 2.2 Hypothetical relationships between profiend land size for different land uses
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Carrying capacities of wildlife and livestock famgiare defined in large stock units per hectare
(LSU/ha) and are indicative of the maximum numbkam@imals that can be stocked on land
without permanent damage to the rangeland per (pe& LSU is equal to 450kg live weight or
the equivalent of a mature dairy cow). Althougle ttoncept of carrying capacity has been
criticized because in reality carrying capacityésther fixed nor static and depends on rangeland
management approaches and seasons, amongst atives {&inyua et al., 2000), it continues to
be used in land use models to enable comparisatffefent land use scenarios (Schulz and
Skonhoft, 1996; Tomlinson et al., 2002). For crtipsre are various means to define the land
capacity. van Ittersum et al., (1998) explain ttegt potential yield is determined by growth-
defining factors, such as solar radiation, tempeeatnd characteristics of the crop. This yield is
achievable under optimal water and nutrients andnathe crop is completely protected against
growth-limiting and reducing factors. If these gtbwimiting factors are considered, then the
nutrient or water limited yield is achievable, winialso differs from the actual yield realized
when all other factors are considered. In this pageconsider the best measure defined by the

potential yield since the crop is irrigated.

In ecotourism the specification is more difficldgcause it depends not only on the biophysical
capacity but also on complex social, political awbnomic factors (Tomlinson et al., 2002;
Coccossis and Mexa, 2004). Tourism carrying capadiich has been defined in general terms
as the maximum number of tourists per year thairaa can assimilate without irreversible long
term damage to the environment (Steele, 1995; Mt@od Lime, 2001) has been extensively
criticized. Part of the criticisms are that the oept is too abstract, methodologically difficult to
measure, due to the fact that multidimensional@mdplex issues are involved, and it is difficult
to arrive at a consensus on the carrying capauttitsl because of different objectives and
interests (McCool and Lime, 2001; Coccossis and&1@004). Despite the criticisms however,
the concept remains useful in tourism developméninpng and land use decision making, and
the carrying capacity can be determined by consigesocial, physical-ecological and political-
economic capacity (Coccossis and Mexa, 2004). Ssiméies do not attempt to define the
number of tourists per hectare but rather estintatereturns to tourism per hectare per year
(Sims-Castley, 2002; Tomlinson et al., 2002). Talitate comparison with other land uses, we

use the carrying capacity concept in this study
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2.5 Method

2.5.1 Description of the land use model

Consider a social planner such as the district onjo@li manager who allocates land between
different activities with the objective of maximigj expected net revenue at community level.
The distribution mechanisms of the income attaifnech the land are important, but are not the
primary focus of our studyConstraints considered in the model include a vewitdio-physical
and spatial characteristics of the land and a veftsocio-economic factors. There are no costs
of land procurement considered because regardfebge ahosen land use the community has
full use rights on the land and there is no tranefdand ownership or acquisition of new land
involved in the land uses being considered. In IS@dtica communal land belongs to the state
but rural communities have full use rights on thed. Local administration of the land is
overseen by the Traditional Authority. New legiglatis being introduced to transfer ownership
rights of the land to the communities. For moreadetsee Cousins, (2009). Three fixed
geographical features included in the model i.e. glark fence, a road and a river affect the
spatial location of different land use activiti@able 2.1).

To illustrate the functioning of the model in a pim setting, land is divided into a square plot
with thirty six plots @) of equal size (the number of plots is for illusitra purposes arbitrarily

chosen at 36 and can easily be expanded). Thdseacelassumed to be suitable for any of the
four land uses being considered (Figure 2.3), bua different extent. Wildlife from mainly

inside the park moving onto communal land can isgpdamage or negative externalities on
other land uses through depredation, disease tissism and crop destruction. The plots closer
to the river and on flat land have less costs ohping water, compared to those closer to the
river and on steep sloped land. Thus the main réifiees between the cells pertain to their
distances from the landmark features, slope andceged wildlife damage. It is assumed that
land use options are mutually exclusive. Moreolaspur and capital are considered not to be
limiting, because revenues should be able to cdker related capital costs. The major

investment cost of wildlife is the fencing costdl dutput prices are assumed to be fixed. Output
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prices are based on full production capacity férlaald uses. Prices for tourism services are

similar to prices within the KNP.

Table 2.1Land use options considered and relationships to éhgeographical features

Land use type Type of production Assumed relation to
function assumed landmark features
Livestock Linear relationship betweenNegative externalities
land area and output (damage) from depredation
Livestock prices are supply and disease by wildlife
inelastic decrease further from the
park.
Tourism lodges Concave and increasing in WTP for tourism declines
offering land area, has a maximum further from the parkBetter
accommodation and  land area size view on steep sloping land,
activities better closer to the road
Wildlife ranching Linear relationship betweenConnectivity path

land area and output, but  established between different
negative returns below a  plots to allow migration of

certain size wildlife from the park
Wildlife prices are supply
inelastic

Irrigation Linear relationship betweenDamage from depredation
land area and output and disease changes along a
Crop prices are supply gradient away from the park
inelastic Variable costs increase with

distance from the riveonly
flat land is suitable

KNP Fence
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Figure 2.3 Layout of plots in hypothetical model irrelation to key land features
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2.5.2 The basic model

Throughout the chapter variables are indicateddlicised capital Latin symbols, parameters are
lower case Greek symbols and lower case Latin sisnbualices are italicised lower case Latin
symbols. The objective function is to maximise k@fits (Y) from all land use types) from

all plots @):

max{Y =3 > P, - Zka} 1)

where @ denotes fencing costs in US$ for plots with wilelliendFy [0 {0, 1} denotes whether
borderk is fenced or not. The role of fencing is elabaddtter onPygis the profit per land use

per plot and its estimation is outlined in the nfext paragraphs.

The central instrument variable in the modelAig which denotes the total area of land in
hectares (ha) allocated to a specific land useloerof total sizeag. To model this problem as a
mixed integer programming problem, we defidig, a binary variable denoting whether pips
covered by land use typeor not. The relation betwedyy andA,q is written as:

. <aB, Ou,g, ()

Moreover, any given plot can have only one landtyge:

> B, =1 Og
m (3)

The total output@yg) in tonnes, LSU or tourist bed nights from land tygeeu in plotg depends

on theoutput that can be produced per ha Agd This is expressed as

Quy = Aghu> (4)

wheref, denotes th@utput in tonnes, LSU or tourist bed nights per Bguation (4) will be
redefined in section 2.5.4 when the endogenowetsffof wildlife damage are integrated into

the model.
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Gross benefits of land use typén plotg (G,g) in US$are expressed as:
Gug < pquug (5)

where p,q indicates the net benefits per land use per unibudput per plot. These benefits

depend the gross land use benefits persploaind the operating costs per land use perguiot
P, =max0,&,, —Cy,) (6)

Gross revenues per plot per land gig@lepend on the price per unit of outpuj) ( coefficient of
negative externalities from wildlife in the parkd), negative effects of being far from the park
for some land used.(y), the slope extent§) , slope effectsy(), distance from the roagg) and
effects of the roady(,). d.zis zero for wildlife and tourismiy indicates change in willingness to
pay (WTP) for tourism services as one moves furtten the park and<01,, <1 for tourism. It

is zero for livestock, irrigation and wildlife. $le extent and distance from the road vary per
plot. The effects of the roagh() on revenue are positive for tourism but zerodidrer land uses,
whilst slope effectsg() are negative for irrigation and positive for tisan, but zero for wildlife

and livestockeyg is thus indicated as:

£y = Vu [1—6ug = A — €4, —¢u)(gJ @)

Profits per plot per land usB,) are expressed as:

I:)ug = Gug - Z tu Bug
u (8)

wheret, are the annuitized capital costs for each land use

2.5.3 Connectivity of wildlife plots

Because wildlife in this specific setting is stodkento the land from KNP, the wildlife ranch

plots must be connected to the KNP or connectguiots that are connected. This connectivity is
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an important condition in deciding whether or n@lat is suitable as a wildlife ranch. Following
the approach of Williams et al. (2003) connectivgymodeled in this paper as a mixed integer

programming problem.

We express the wildlife suitability\i;) of a plotq as a function of wildlife suitability\y of an
adjacent plog i.e. W, = f(Wg ). WO{O, 1} where 1 indicates the presence of a wildlife rainch

plot g. The suitability of plog as a wildlife ranch is expressed as:

W, < YW, Og ©)
a0V,

and

Bug = Wg OudWwW (10)

whereVg is a set that includes all plagssuch that (ip#g; (i) border to border distance between
g andq s zero (i.e. the plots share a border) and (@resian plane coordinates x and y are such
that xg< Xq Or yg< yq or both, whereyy denotes the cartesian x-coordinate of gl@nd similar
notation for y and plog. This formulation implies that a plaf is suitable as a wildlife ranch
conditional upon sharing a border with a pyothat has wildlife, andj is located to the south,
west or south-west of pl@, or sharing a border with a plot that meets thevalrequirements.

W is wildlife land use.

The specification of the direction of migration des the model to expand the park in a
southwest direction, This is an acceptable fornmabecause (i) the park is the main source of
wildlife stock, migration of wildlife mainly occurBom the park to the communal land (ii) the
linear setting does not allow for extensions in tegposite directions; and (iii)) the park is
located in the northeast corner of the study acethat the most likely extension will be in a
southwest direction.

2.5.4 Endogenising wildlife damage into the land @smodel

Wildlife related damage to other land uses areamby specified with reference to the park but

also in reference to the resultant land use allmcanh the model. If plog is allocated to wildlife,
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this will impact on the agricultural productivityf other plots in the vicinity of that cell, either
through depredation or through damage to crops.sTihus necessary to specify negative
externalities of wildlife as being endogenous ie thodel specification. We extend the model by
definingZg4 as the set of all plots in the vicinity of plotg such that (i)g; and(ii) the centre-
to-centre distance af and h, dy>x. M is the set of all wildlife related land uses i.aldVife

ranch and tourisny, is the land use type in plbt

We redefine equation (4) as:

ng = mug + Z ZrughA\Ih Uu, g (11)

hOzq VOM

The first part of the equatiamn,y denotesr's productivity ong if g were completely surrounded
by wildlife land uses, ang}, denotes the extra productivity you gairgifrom turning plotq into

any land use type other than wildlifem,qy depends on the normal output from the land defined
asp, in equation (4) and a coefficient, which indicates the extent to which this outpudroges

when the plot is completely surrounded by wildlife

My, = AL, (12)

In the second term on the RHS of equation @4J)s the area of land allocated to land use type
in plot h measured in haygn represents the additional productivity that lasé typeu gains in

plot g when ploth is converted from wildlife related land use to sthing else.

To choose a good value afyn we proceed as follows. From equation (11) we cedude the

max

maximum productivity possible in plgt(denoted byy,q

a, qlrigax =My + Z L ugh@h (13)

hOz,

) for which the following holds:

The first term on the RHS reflectgs productivity if all surrounding plots are wilé¥; the

second term reflects the additional productivitpdine of the surrounding plots are wildlife. We
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assume that,qndepends on the centre-to-centre distance betgeeh (dyy and a coefficient
ayg as follows:

;= u (14)

ugh
dg,

Substituting (14) in (13) reorganising the resattd considering that the area is a square grid so
thatay = ay for all plotsg andh we we can expresg, in terms of the parameteggy™; Mg, ag,
anddyn, whose value can be found in the literature oeosources:

max

— qug - mug

Z 1
hDnggh (15)

a,q

The numerator of the RHS in equation (15) reflélseschange in productivity that land use type
u in plotg would get if all surrounding sites are convertedhything but wildlife related uses.
The denominator spreads this over different pkadgng into account that plots allocated to non-
wildlife uses closer tg add more to the plot’s productivity than distatdte with non-wildlife

uses.

From equation (11) it is possible that income frarfand use can be earned from a plot that is
not allocated to that land use for livestock amugation. To avoid this we place another
restriction thatG,y does not exceed some very large nuntbérhis allows equation (13) to be
non-binding ifByg= 1, but ensures that in the caseBgf =0 no revenues are earng&tis is
expressed as:

G, <JB Ou,g (16)

ug ug
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2.5.5 The fencing constraint

Plots allocated to wildlife farms have to be boedkby a fence. To include restrictions on the
fence length and hence the related costs in theeina@ define a binary variablg/Z/ {0, 1}
where 1 indicates the presence of a fgndde fencing constraint is expressed as:

F =W, -W, 00K, nK,and OB (17)

F, =W, OjOK, nB (18)

whereg,qare indices of the plots as previously indicajgdindices of the all fences surrounding
the plots, k=1,...n. K is the set of all the fencedsg contains the fencgssurrounding plog and
similarly K4 contains the fencgssurrounding plot). B is the set of all outer boundary fences
belonging to only one plot i.e. the sum of pl@$bordered by fencg1l. ThusBOK. @is the
costs of fencing per fence length. Thus equatidf [iblds for the combination of adjacent plots
that share the same fence, but excludes outer boypibts, whilst equation (18) holds for the
outer boundary cells. The ideal layout of wildlifeserves is one that minimizes the perimeter

and fencing costs for plots containing wildlife.

The model developed in this paper is a mixed intégear programming problem that solves in
less than three minutes and is run with GAMS/CPLEX(GAMS Development Corporation
2007). GAMS is powerful and flexible, allowing theer to build large maintainable models that
can be adapted to new situations. It is designednimdeling many types of problems which
include linear, nonlinear and mixed integer optaian problems (GAMS Development
Corporation 2007). It was originally developed fapplications related to economics and
management science, and has recently received apipkcation in environmental and natural
resource economics. GAMS can be used with a nuwifbether programmes such as Microsoft
Excel, Microsoft Access and Geographical Informateystem (GIS). Other software such as
MATLAB, AIMMS, Mathematica and Analytica which caolve mixed integer programming
problems can also be used. Smith et al., (2008)8ed Marxan software to analyse alternative
land use options based on a systematic conservaltianing approach to facilitate conservation
of land cover types, species, and ecological psasesn Maputaland biodiversity hotspot of

Lubombo TFCA. The Marxan software is compatibléwather programmes such as GIS.
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2.6  Results

2.6.1 Scenarios

To illustrate the functioning and the applicabilioy the model, we systematically develop
hypothetical scenarios applicable to the case stwmdg. The scenarios that are selected here are
simple and highlight the main issues at stake tbknillustration of the key aspects of the
model. A distinction is necessary between fixeddifé and reserved wildlife plots for the
purpose of enabling connectivity of wildlife farnginThe fixed wildlife is a plot next to the park
fence that is intentionally allocated to wildlife the model to allow a reference point for the
connectivity to the park in the allocation of wifdl and given that KNP is the main habitat of
wildlife. The reserved wildlife is that amount aind which the model allocates to wildlife.
Wildlife related damage in the model is considdmeth with regard to distance from the park

and endogenously in relation to reserved wildlifeéhe optimization process.

In the base scenario, there is no restriction plamethe amount of land or location of any land
use, the fixed wildlife is in plot six. In scenasitwo to four we introduce a constraint on the
maximum amount of land that can be allocated toestand uses. Tourism and irrigation in
reality do not require as much land, as there #rerdactors limiting revenues such as demand
constraints and water availability. Scenario thnes#ricts the location of irrigation to plots along
the river. In scenario four, we assume that locatbirrigation is influenced by slope of land
and restrict irrigation to flat land in plots 234,29 and 30. The effects of proximity to the road
on land use allocation are considered in scerfasgo In scenario six and seven the effects of
increased fencing costs are considered. Scenagbste ten consider the effects of output price
changes on land allocation. Scenarios eleven totden explore the effects of changes in
wildlife related damage and endogeneity effectsvitdlife on land allocation outcomes. Table

2.2 shows the scenarios considered.
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Table 2.2 Types of scenarios considered

Scenario Type of scenario Description

number

Base (1) Base scenario No restrictions on land
allocation, fixed wildlife in plot
6

2 Land area Restrictions maximum tourism
land allocation to 2 plots

3 Restriction that irrigation can

only occur in plots along river
Fixed wildlife in plots 6,

4 Restriction that irrigation can
only occur on flat land.
5 Road effects Scenario 4 with tourism

proximity to road emphasized
close to road.

6 Fencing costs Scenario 4 with fencing costs
doubled

7 Scenario 4 with fencing costs
increased by tenfold.

8 Prices Scenario 4 with livestock prices
increased by 10%

9 Scenario 4 with game prices
reduced by 10%

10 Scenario 4 with game prices
halved

11 Wildlife  damage Scenario 4 with damage costs

and endogeneityreduced by factor of five

12 effects Scenario 4 with damage costs
eliminated

13 Scenario 4 with endogeneity
effects of wildlife

14 Scenario 4 with damage costs

and endogeneity effects of
wildlife disregarded

The parameter values used are shown in Table 21Za@nderived from range of primary and

secondary sources.
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Table 2.3 Key parameter values used in the base ol

Symbol Parameter Value

Og Size of land plot 100ha

) Total amount of land available 3600ha

Yu Price per unit of output Livestock- $972/LSU; Wildlife-

$1481/LSU; Irrigation-$203/tonne;
Tourism- $5082/tourist bed nights
Bu Maximum units of output Livestock- 0.08LSU; Wildlife-
produced per hectare of land  0.08LSU; Irrigation-5tonnes; Tourism-
0.31tourist beds nights

1 Factor for adjusting capacity of Livestock- 0.8 for livestock;
land adjusted for wildlife vicinity Irrigation-0.7 ; Wildlife and Tourism -
effects 1

c Operating costs Livestock- $119/LSU; Wildlife-

$377/LSU; Irrigation-$89/tonne;
Tourism- $1270/tourist bed nights

ty Annuitised capital costs per 100 Livestock- $5; Wildlife- $1513;
ha Irrigation-$316; Tourism- $5082

@ Annuitised fencing costs $119/km

Xg Distance from the different land Depending on the plot it is in the range
marks for each cell (park, river, of 0-6 km
road)

Oug Negative income effect of Depending on the plot and the land use
proximity to park (wildlife type, it is in the range of 0-0.44
damage per parcel)

Aug Extra income benefit from Depending on the plot and the land use

proximity to park (willingness of type, it is in the range of 0-0.25
tourists to pay higher fees for
accommodation closer to the

park)

Ou Factor for adjusting loss in Livestock- O; Wildlife- O; Irrigation-;
revenue as distance from road Tourism- 0.01
increases

Ng Average slope of the parcel Depending on theiplstin the range

of 0-0.12 percent rise

& Factor for adjusting slope effects Livestock- 0; Wildlife- O; Irrigation-
on parcel revenue -0.1; Tourism- 0.1

dgn Centre to centre distance betweeRRanges from 0-5 km

the parcels




2.6.2 lllustration of the model

Table 2.4 and Figure 2.4 show the outcome of tfferdnt scenarios considered. Because of the
profit maximizing assumption, the model yields teswith the highest benefits. If there are no

restrictions allowed on the maximum land allocatedny land use in the base scenario, it is
possible that the model allocates all of the abéeldand to the most profitable land uses thereby
excluding some of the land uses like livestockthis base scenario all the land is allocated to
tourism because it yields the highest benefits enhgctare basis. It is however not realistic to
devote all available land to only tourism due toumber factors that include the seasonality of
tourism, demand side constraints and preferencestfeer land uses such as irrigation and
livestock. The other scenarios deviating from treseb scenario allow to combine various

constraints in a manner that is close to reality.

When tourism land is restricted to only two platsscenario two, land is allocated to the next
profitable land use, in this case irrigation. The ttourism plots are situated close to the park
fence. In scenario three when irrigation is ret#ddo land along the river, the land allocated to
wildlife increases and is located closer to thekpathilst land in the plots further from the park
is allocated to livestock. Most of the irrigatechdais however surrounded by livestock. When
irrigation is restricted to flat land in scenariouf, the connectivity path for wildlife is
reestablished to the west of the grid and mord larallocated to wildlife, even in plots on the
south side of the river. As in scenario three haveurigated land is closer to livestock than
wildlife, suggesting that livestock is being usedaabuffer from wildlife. This could be because

wildlife damage is higher for irrigation than litesk.

In scenario five when the preference for tourisrbecsituated next to the road is emphasized, the
model allocates tourism to plots further from tharkpbut close to the road. The doubling of
fencing costs in scenario six does not result mdlallocation that is different from that in
scenario four. It is only when fencing costs arereéased by tenfold in scenario seven that the
model allocates less land to wildlife as expectéHis shows that fencing costs although
important, when considered in this simplified mod®light not influence the resultant land

allocation.
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A 10% increase in the price of livestock in scem&ight makes livestock more profitable, hence
more land is allocated to livestock in the modehilst in scenario nine, a 10% decrease in
wildlife prices also makes livestock more favoueabhd thereby increases the amount of land
allocated to livestock, even allowing livestocki®in plots right next to the park. When wildlife
prices are halved in scenario ten, all the landiptsly allocated to wildlife in the model gets

allocated to livestock.

In scenario eleven and twelve when the probatsliittached to wildlife damage on livestock
and irrigation are reduced, more land is allocdtetivestock in the model as it becomes more
profitable. This reduction of wildlife related dageaalso makes it possible for land next to the
park to be allocated to livestock. Similarly whéme tendogenous effects of wildlife damage on
other land uses are eliminated, thereby reduciagtsts associated with wildlife on other land
uses, this impacts land use allocation. In scentmiibeen, the amount of land allocated to
wildlife is increased. When damage and endogenfiestg of wildlife are reduced as in scenario
fourteen both wildlife and livestock are accommedatwith most of the land allocated to

wildlife. In all the scenarios where endogenoug@# of wildlife are considered in the model,

irrigated land is always surrounded by livestodkisl only when the endogenous effects of
wildlife are removed in scenario thirteen and feart that wildlife is allocated to plots next to

the irrigated land.

As expected, a change from the base scenario saaudt reduction in the possible income that
can be obtained from the land. Most of the scerarigolve a more than 50% reduction in the
income from the base case scenario. The base sxeal#nough most profitable, is not realistic
and introducing constraints that are closer tatsesdsults in loss in income. Scenario two which
has the least income loss, is however also noisteahs it involves more irrigation than can be
supported in the area. Reductions in the wildlgated damage in scenarios eleven to fourteen
result in a slight gain in income. An 10% increasehe price of livestock in scenario eight,

results in a slight improvement in the income.
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Table 2.4 Scenarios considered with related landlacations and percentage change in

income
Scenario % land allocation Change in
Wildlife Livestock Irriga-  Tourism base
tion income
%*
Base- 1 2.8 0.0 0.0 97.2 -
2-Tourism restricted 2.8 0.0 91.7 5.6 -47.63
to two plots
3- Irrigation only 30.6 30.6 33.3 5.6 -69.01
along river
4-Irrigation only on 63.9 19.4 111 5.6 -80.07
flat land
5-As 4, but tourism 38.9 44.4 11.1 5.6 -82.65
close to road
6- As 4, fencing 63.9 19.4 111 5.6 -80.16

costs doubled

7- As 4, but fencing

costs increased by 47.2 36.1 11.1 5.6 -80.83
factor of fifteen

8-As 4 but 10%

increase in price of 47.2 36.1 11.1 5.6 -79.86
livestock output

9- As 4 but 10%

reduction in price of 30.6 52.8 11.1 5.6 -80.68
game ranch output

10- As 4 but price of

game ranch output 2.8 80.6 11.1 5.6 -81.28
reduced by 50%

11-As 4 but wildlife

damage costs

reduced by factor of 55.6 27.8 11.1 5.6 -79.75
five

12-As 4 but wildlife

damage costs 55.6 27.8 11.1 5.6 -79.65
eliminated

13-As 4 but

endogeneity effects

of wildlife 77.8 5.6 11.1 5.6 -79.70
eliminated

14- As 4 but wildlife

damage and

endogeneity effects 69.4 13.9 11.1 5.6 -79.37
eliminated

*This is calculated as [(Scenario Income-Base Scandncome)/ Base Scenario Income]*100
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Figure 2.4 Some alternative configurations of landillocation and wildlife reserve shape
under different scenarios
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Figure 2.4 continued. Some alternative configuratios of land allocation and wildlife
reserve shape under different scenarios

49



2.7 Discussion and conclusion

Most land use planning decisions in developing toes are made with limited understanding
of how different goals such as biodiversity conaéion and agriculture can be combined (de
Groot, 2006). This paper presents a model whichbmmsed to analyse alternative land use
options within buffer zones. Such evaluation ofdlarse alternatives can aid decision making
that meets specific objectives within existing seeconomic and biophysical limits defined by
society and the environmental capacity. The modeélbped is simple and allows illustration of
the key issues of concern at the interface suchildife damage costs (Bengis 2005; Naidoo et
al., 2006), spatial location, and land use divexation (Munthali, 2007; Cumming et al., 2007),
with possibility to apply it to a larger scale hiit the GLTFCA or other areas with a similar

setting or land use problem.

The results from the model illustration althoughmited by the simplistic setting and the
assumption that profit maximization is the main eabive, give some important insights.
Although according to the model, the optimal latidcation is tourism, followed by irrigation,
placing the whole area of land under these two lageb is neither feasible nor practical. The
potential for tourism lodges is limited due to demhaside constraints and the competitive
advantage of the KNP in supplying similar servicgsailarly the shortage of water and negative
externalities of wildlife on livestock and crop ffiaing limit the possibilities for having irrigation
as the major land use in reality. Change in some gaameters such as extent of wildlife
damage, prices of different outputs, and fencirgjoan influence both the spatial allocation of
land use alternatives, and the amount of land toalbecated to different land uses. By
considering socio-economic objectives and socigtdles and concerns (e.g. the need to
maintain a minimum level of livestock, diversifitahd uses, depredation and diseases) together
with biophysical capacity of the land, the modehlgles a broader and more realistic approach to

reconciling varied interests in conservation andcatfure land use planning at the interface.

The presence of the park as a fixed landmark featquires that all other ensuing land uses are
planned around it. Location of different land uséfects the total revenue that can be derived
from land based activities in the area, as wellfdasibility of wildlife ranches as an emerging

land use in the area. As illustrated by the anslydivarious scenarios the model allows to
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choose spatial allocations in a variety of settingdg constraints, and analyzing the tradeoffs
between conflicting land use objectives. By inchglconnectivity and endogenising the effects
of disease and depredation the model is able itak account how land use options are related
across space, and interactions between alternddivé use options. Although it has been
highlighted that models considering not only spattzaracteristics of individual plots but the
relationship between the plots themselves becommplcated (Polasky et al., 2008), the
additional value of such models is that they cdp teeaddress some of the key concerns at local
level. The model framework enables analysis oftia@tahips between alternative land use and

competing claims for land at the interface.

The model structure can be extended to take intowat a wide variety of bio-physical, socio-
economic and environmental factors. This wouldvalttetailed analysis of land use patterns and
related tradeoffs between different objectives. Ndge used as an illustration the slope of the
land, distance to the park or river, connectiviégquirements for wildlife, maximum land area
and the income objective, but other factors suchs@t quality, nutrient availability, soil
degradation measures, special flora and fauna gtirate mineral resources can be included
where necessary. Such data, if available can ebsiipcluded in the model. Depending on the
objective function and the different criteria, aftative solutions can be sketched and
stakeholders and policy makers can jointly decibeu& future land based development at the

interface.

Empirical application of the model and its extensieould also allow more detailed analysis of
alternative scenarios, the minimum LSUs to susig@ame hunting and determination of
outcomes in situations where the objective funci®mltered. This would also provide some
opportunity for improvement in the current situatié-urther research can also consider whether
there will be sufficient income and employment floe population from the available land and
resources. Such analysis would allow determinatfowhether the available land and resources
can provide sufficient means of living for the ptgiion, or explore the need for investment in
education to enable people to earn a means ofjlieutside the area, and options for alternative
employment creation through activities that do netessarily require a large area per unit of

production.
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CHAPTER 3% Cattle Farming at the Wildlife/Livestock Interfac e:

Assessment of Costs and Benefits

Petronella Chaminuka, Cheryl M.E. McCrindle, and i M.J. Udo

* This chapter is based on an earlier version ofaauscript published online 8ociety and Natural Resources:
Chaminuka P., McCrindle, C. M. E., and Udo, H.MM2011. Cattle Farming at the Wildlife/Livestockdrface:
Assessment of Costs and Benefits Adjacent to Krdiggional Park, South Africa. Society & Natural Besces,
DOI:10.1080/08941920.2011.5804171-16.

Some of the text from this chapter is also contgd to de Garine-Wichatitsky M., Fritz H., ChankalP., Caron
A., Guerbois C., Pfukenyi D., Matema C., JoriNMurwira A. (Forthcoming ‘Consequences of animals crossing
the edges of TFPs’ iihiving on the Edge Earthscan.

An earlier version of this chapter was also presegat the World Conference on Animal Productiord helCape
town, South Africa, November 2008.

52



Abstract

This study examined the extent and magnitude tdédass to wildlife depredation and diseases
and also considered the benefits from the parkhtarseholds adjacent to Kruger National Park.
Data were from interviews with 540 randomly samphediseholds, inspection of records and
focus group discussions. Households in villageseclo the park reported higher incidence of
livestock depredation (32%) than those further frohe park (13%). Livestock diseases
described by farmers included foot and mouth anartikater. A partial budget was used to

compare costs incurred and benefits derived by é¢looisls. Mean annual costs of

wildlife/livestock interactions, taking into accdurenefits associated with proximity to the park,
averaged US$34 per household. Farmers viewed ¥éld$s an obstacle to cattle farming, and
did not support the introduction of wildlife landar Mechanisms to reduce effects of wildlife
damage and increase livelihood benefits of coextgtewith wildlife for households and the

community are suggested.

Keywords Costs and benefits, depredation, disease, wilddflivestock interface.
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3.1 Introduction

Although wildlife conservation approaches havetsliover the years from largely exclusionary
policies of using fences to keep out rural commaeasito approaches that recognize the role that
rural communities can play in wildlife conservatiq®ongorwa, 1999), controversy still
surrounds the human/wildlife/livestock interfacedaits socioeconomic impact on rural
communities (Coetzer and Tustin, 2004; Kock, 200%&nthony, 2006). The
wildlife/livestock/human interface is multi-facetednd has both positive and negative
implications for health, environment and econonfiksck, 2005).Transboundary conservation
approaches such as the Great Limpopo TransfroBteservation Area (GLTFCA), straddling
Zimbabwe, South Africa and Mozambique, could resuftignificant increases in environmental
sustainability and positive economic spin-offs tioat communities (Bengis, 2005; Cumming et
al., 2007). On the other hand, however, it is atgiimat increased wildlife/livestock interaction
could lead to local level conflict (Kock, 2005), napetition for land (Munthali, 2007), and
increase the risk of transfer of transboundary ahuliseases (Bengis, 2005).

Local level conflicts at the livestock/wildlife imtface (hereafter referred to as the interface) may
be linked to economic losses by livestock ownemultaeng from transfer of diseases from
wildlife to livestock as well as losses due to a@ejation (Emerton, 2001; Bengis, 2005;
Anthony, 2006). Crop destruction and wildlife degagon by wildlife is a major concern which
farmers have about wildlife conservation and prigigcareas (Torquebiau and Taylor, 2009).
Transboundary animal diseases are those diseagesah easily spread between countries
resulting in negative economic and social impastsaffected countries. Such diseases can reach
epidemic proportions, and cooperation between aéweuntries is necessary for their effective
control (DoA, 2008).

Limited information and understanding of the extemd nature of livestock disease and
depredation at the interface, and the relatediligeds impacts, have been identified as potential
problems in the establishment of the GLTFCA (Ko2R05; Cumming et al., 2007). In South

Africa, livestock depredation and disease trandomnshave also been identified as threatening

conservation and rural development goals (Anth@®26), but there is limited information on
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the financial and economic magnitude of these bl at the household level. The main
objective of this study was to estimate the so@oemic costs of cattle diseases and depredation
to households at the north-western border of Kridgronal Park (KNP) in South Africa, while
also considering benefits derived by these housshdile to their proximity to the park, with the
view to facilitate better understanding of the extend nature of human/wildlife conflict at the
interface for decision making.

Socioeconomic analysis of costs and benefits atintexface offers a means for objective
measurement of the effects of wildlife on livestdesed livelihoods. Such information, which is
useful to managers of protected areas, land usen@la and agriculturalists can assist in
development of strategies for co-management of licordind improved livelihoods around

protected areas (Emerton 2001). Similar studieslected in other developing countries have
likely underestimated the costs of losing livestdok households. They only considered the
direct loss of the animal itself by multiplying thearket value of each animal with the number of
animals (Mishra 1997; Butler 2000) and failed togider potential livelihoods benefits for

households living next to protected areas.

3.2 Overview of the main issues at the wildlife/lestock interface

Key issues at the interface include not only huiradh animal health, but also environmental and
ecosystem conservation and economics (Kock 200&mndge-causing animals that move into
non-conservation areas from wildlife parks can egqu®blems for agro-pastoralist communities
through depredation (Graham et al., 2005), andenthié direct losses may appear to be low in
monetary terms, or amount to small percentagebleotdtal use values of wildlife (Barnes et al.,
2002), the socioeconomic impacts may be highly iBggmt for households where the
investment in cattle represents a high proportibhausehold resources or savings (Graham et
al., 2005). In South Africa, Anthony (2007) remattthat 12.1% of the households interviewed
in villages adjacent to the KNP had experienceddssof crops to wildlife or livestock

depredation within the two years prior to his syrve
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South Africa generally classifies wild animals itate protected areas in common lawres
nullius, which means without a legal owner, belonging ¢oone in general (Hopkinson et al.,
2007). Although there are exceptions to this lagish pertaining to private ownership of game
animals, in the context of predation by animalsrirstate protected areas, there is no effective
legislation that allows farmers to claim wildlifelated damages from the government or the park
(Hopkinson et al., 2007). Predators from KNP theatenbeen implicated by rural communities in
livestock depredation include the leopardaiithera pardus lion (Panthera led, cheetah
(Acinonyx jubatusand spotted hyen@rocuta crocuta)(Anthony, 2006). In the IUCN'’s Red
List, wild dogs are classified as endangered, liand cheetah as threatened, leopards as near

threatened and spotted hyenas as least conceriN(R0Q9).

In Africa, the interface is regarded as having plmential for bi-directional transmission of
diseases. Many infectious diseases of livestock ppopagated in wildlife reservoirs where
control strategies are difficult or impossible taintain (Bengis et al., 2004; Wobeser, 2007). In
KNP, the Cape buffaloSyncerus caff¢rare permanent carriers of foot and mouth disease
(FMD) and they also carry brown ear ticks whichaetors for theileriosis (Corridor Disease or
East Coast Fever). Furthermore, the buffalo in KBi¢ maintenance hosts for bovine
tuberculosis Mycobacterium bovjs which was originally introduced to South Afribg infected
cattle from Europe (Michel, 2005). Bovine tuber@idocan be transmitted to other wildlife,
cattle and humans and is difficult to control dadack of an effective vaccine (Kock, 2005;
Michel, 2005). For purposes of transboundary deseasntrol, livestock movement and
marketing are controlled, in designated areas @oadese to KNP. Veterinary cordon fences
have been used around KNP, allowing cattle prodoctvithout depopulation of infected
wildlife. However, such fences are expensive teteamd need continual maintenance and, for

vector transmitted disease, double fences aremesj(Bruckner et al., 2002).

33 Theoretical framework

Objective assessment of socioeconomic effects ndawation for communities at the interface
requires consideration of potential benefits acgurom proximity to wildlife as well as the

costs associated with wildlife activities (Emertd@01; Mizutani et al., 2005). The costs and
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benefits vary and can be considered at the houseleokl, community level, or a more
aggregate level. Benefits such as revenue shanidg@cial infrastructure investments have been
implemented as incentives to communities livingha interface, but in most instances these
benefits fail to outweigh the costs, especiallyhat household level (Emerton 2001; Jones and
Barnes 2006). At the household level, the benefitdude employment creation, business
development opportunities, and capacity developniglahony and Van Zyl 2001). Although
wildlife has other indirect and non-use values sastoption and existence values, realised both
locally and nationally, in the absence of direabremmic gain from wildlife at local levels, the
indirect values of wildlife might not provide suffent incentives for local communities to
support conservation (Emerton 2001).

The extent to which the costs of depredation impaciseholds depends on their magnitude and
the range of livelihood options at the interfaceoagst other factors (Graham et al., 2005;
Mizutani et al., 2005). In addition to losses rethto the value of the individual animal, long
term contributions of livestock such as milk, duagd draft power to livelihoods are lost if
replacement animals are not found. All these facstiould be considered when determining the
effects of wildlife depredation or conflict (Jonasd Barnes 2006). Other costs associated with
depredation, such as expenses incurred in consigusécure animal pens and the opportunity
costs of labour associated with intensive guar@dingd herding of livestock for example, should
also be considered (Emerton 2001; Mburu and Bi20éR2).

Similarly, socioeconomic costs of livestock dismasnvolve more than just estimating the
monetary value of the livestock lost (Mclnerney @9@tte et al., 2004; Perry et al., 2004). In
addition to the death of an individual animal andd term loss of production, animals that
recover will show decreased production, and regowveay entail substantial veterinary costs.
There may also be macro-economic effects due t&ehadjustment factors such as increased
prices for consumers as a result of reduced sugfdlyestock and livestock products to markets,
or consumer perceptions about products from diseds@stock (Mclnerney 1996). To

accommodate the various economic aspects relatinthé presence of disease in a herd,
Mclnerney (1996) proposes splitting the costs (Cjlisease into loss (L) and expenditure (E)

where C=L+E. Losses refer to the direct econonfeces from livestock mortalities and reduced
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productivity (e.g., reduced calving rates, decrdas@lk production, reduced off take), whilst
expenditures refer to resources used in managmgligease. Depending on the purpose of the
analysis, other dimensions such as the type olsésespecific control measures, and temporal
and spatial aspects can be considered (Dijkhuizah,e995; Perry et al., 2004).

We propose that at household level the effectsoth blepredation and disease at the interface
can be summarised as shown in Table 3.1. Theset®eftman be analysed using a partial
budgeting approach which enables analysis of filmamaplications of livestock losses due to
depredation and diseases for livestock househadldthe interface, whilst considering the
potential benefits to households of proximity totected areas. Although this approach does not
enable analysis of the temporal and spatial dinoeissof costs and benefits at the interface it

gives a snapshot view of how costs and benefitpaoe which can aid decision making.
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Table 3.1 A framework for analysing local communiies’ costs and benefits of co-existing with wildlé

Costs Benefits
Losses Direct costs Social and indirect co8ts
Depredation  -Loss of cattle -Increased costs of -Reduced options for livelihood -Employment opportunities
-Loss of potential income  cattle pen construction diversification -Small business development

from livestock products and -Increased labour costs-Negative attitudes to wildlife ~ -Resource harvestifig
functions. -Subsidies in veterinary care of
animals

-Reduced park entrance fees

Disease -Losses in production of  -Increased veterinary -Risk of zoonotic diseases
livestock & livestock costs -Food safety concerns
products -Labour costs for -Reduced options for livelihood

-Market adjustment effects treatment and handling diversification

2 not measured in this stulpot applicable in case study area.
Table modified after Otte et al. 2004.
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3.4  Study area and data sources

The study was conducted in the Mhinga Traditionath&rity (TA) in the Vhembe
District of Limpopo Province, South Africa. The Migia TA, adjacent to KNP, has
ten villages under its jurisdiction, namely Mhinda Mhinga 2, Mhinga 3, Ka-
Matiani, Joseph, Botsoleni, Maphophe, Mabililigigakuleke and Nthlaveni (Figure
1). It covers an area of about 20,000 ha and ca®prcommunal grazing on
unimproved pasture, some land under cropping afldgei settlements with an
estimated 6,880 households and 43,450 people (Mhiingditional Authority, 2008).
The study area was chosen because of its proxtmiKNP and being representative
demographically and socioeconomically of most g#la bordering KNP on the

northern and western sides (Anthony 2006).

The rainfall is low (400 to 600 mm per year), wiibng drought periods. The

grassland type is tropical bush and savannah wgtlazing capacity of between 11-13
ha per livestock unit (AGIS 2009). Although the Rgment of Labour (2006)

unemployment levels for the Limpopo Province ardidated as 37% on average,
other estimates specific to the study area inditaé¢ unemployment levels range
from 60-80% (Mahony and Van Zyl 2001, Statistigs Z01; Anthony 2006). Key

livestock production features in the study area arevement and marketing
restrictions on livestock within the “redline zoher FMD control area. KNP and the
surrounding areas are a declared FMD controlled areterms of the regulations
pertaining to the Animal Diseases Act (NDA 2000).

3.4.1 Data collection and analysis

Data were collected between July and September. 200®usehold survey using a
structured questionnaire covered seven villagesehaMhinga 1, Mhinga 2, Mhinga
3, Ka-Matiani, Joseph, Botsoleni and Maphophe, @iparmission had been granted
to conduct the study (see Figure 3.1). Within thalages there were five dip tanks
(Mhinga 1, 2 and 3 shared a dip tank). Two of thages studied, Ka-Matiani and
Joseph, share a common border with the fence of, KIN® the rest are within 15km
of the fence. The remaining villages (Mabililigwglakuleke and Nthlaveni) were
subject to a chieftaincy dispute, and permissiocotaduct the study was not obtained.
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Stratified random sampling techniques were usesetect survey households using
village lists obtained from tindhunas (headmenihassampling frame. Households in
each village were stratified into cattle owning seliolds (757, 11% of the estimated
6,880 households) and non-cattle owning househéiolsy each stratum, households
were randomly selected to make up the required Easipes of 270 households for
each stratum. The cattle owning households wernstifag through the Dip Register

kept by the local Animal Health Technician (AHT arple size estimation was based
on the method proposed by Cochran (1977), assuB0ff confidence level and a

confidence interval o£4.0.
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Figure 3.1 Location of Mhinga villages in relation to Kruger National Park

Structured questionnaires translated from Englishtie local Tsonga language
solicited information on cattle ownership patteroauses of cattle mortality and
livelihood sources. Enumerators recruited from llogkages and a local university
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were trained prior to the survey. Follow ups to $ehold interviews were done
through a total of four focus group discussionsp tier each stratum, covering
perceptions of depredation and disease problenadiomrships with the KNP and the
future of cattle farming. The focus group discussiavere held in two time periods,
two months and four months after the survey. Onheaccasion two sets of
discussions were held, one group comprising catimers and the other group
comprising non-cattle owners. The attendees weitaliy identified through the
village heads and farmer organization. On averaggh ef the groups comprised
twelve people, and discussions were conducted ionda language. Eight key
informant interviews with the AHT, headmen, localders, leaders of the Farmer’s
Association, the chairperson and secretary of thendg&nani Forum (a forum
comprising village representatives, KNP and govemmofficials) provided the
necessary background and secondary informationedisas a means to triangulate
information from household interviews. Data on @ejation and disease were also
compiled from a retrospective study of formal vemit complaints made to the
Hlanganani Forum over three years (July 2005-JW@8Rand veterinary services
records. Where such numbers differed with houselrdiormation, the veterinary
records were considered more accurate, to minitheebias that normally arises in
such studies if households exaggerate their Id88istira, 1997). Quantitative data on
the benefits of cattle production were obtainedulgh household interviewAverage
market prices for cattle and cattle products wetdeutated from prices provided by

trading households and from local butchery owners.

Net benefits of co-existence with wildlife at tedrface for thé™ household;, were
estimated per annum as;
><i :|:a\/vl +ﬂFi +yzsu}_{V(Di + Ei)+(Di + Ei)z kaik}_Ti —I”IR

j=1 k=1
where a is the probability of earning wage employment in KN\, is the annual
average wage income in KNB;is the probability of selling crafts in KNI is the
average amount of money earned by selling craft&nP; §; is the j™ subsidy
received by thé" household due to proximity to KNP such as haég@park entrance
fees, and free livestock vaccinatign;is the probability that the household accesses

the S subsidyv is the average selling price of catil®;is the number of cattle lost to
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predation per househol; is the number of cattle lost to disease per houdeppis

the unit selling price of thk™ livestock benefit such as milk, dung and draft pow
and Qx is the annual average quantity of milk, dung araftgpower per animal. The
average costs of pen securing per household aieated byT; and additional costs of
veterinary care per animal aRe per household, whilst is the average cattle herd

size per household.

The monthly wage for KNP employment was assumededoequivalent to the
minimum wage of R2,270 (US$ 287.3 using an exchaageof US$1- R7.9 as of
July 2008) indicated in the 2007-2088NParks annual report. Earnings from crafts
were based on figures obtained from sales of ceafid in the community craft shop
at the Punda Maria gate. The probability of a hbakkhaving a member employed

in KNP or selling crafts was calculated from surdeya.

Pearson’s chi-square was used to analyse indepemdbatween a range of

categorical variables observed in response to mumsstelating to depredation and
disease by village. F-tests were conducted tddestifference of means for cattle lost
to various causes between farmers in differentagds when pooled. The three
villages (Mhinga 1, 2 and 3) which shared a digktalso shared grazing camps and
were thus considered as one unit in analysing itierehces between the extent of
predation in relation to distance from KNP and dsincidence. This implies that
comparisons were made for five dip tanks and gopeamps covering seven villages.
Weighted ranking was used to analyse farmer regsolm$ the most important

livestock diseases in the area through;

Wj :Z(Aji x@.)

where W, is the rank accorded to the disease by the regmond; indicates the
number of times that diseagsis ranked by respondentg,is the weighted attached to
theith rank. Rank one denotes the most important diseadehas a weight of one,
rank two carries a weight of 0.5, and rank threeies a weight of 0.33.
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3.5 Results

3.5.1 Household structure and livestock production

The average household size for cattle owning haaldslwas 7.3 (SE= 0.21), and the
average age of the household head was 58 year9(@EFor the non-cattle owning
households average household size was 6.0 (SE3, @d8 the average age of the
household head was 50 years (SE= 0.80). There wtstically significant
differences between the two groups for both therame household sizd-£23.06,
df=1; p=.00) and age of the househokk@#7.76, df=1;p=.00). About 27% of cattle
owning household heads indicated farming as thraupation, whilst 42% considered
themselves as unemployed. Thus about 69% of thésheacattle owning household
group were not formally employed. Livelihood adies comprised subsistence crop
farming, large and small stock farming, small ldoasinesses (self-employment), and
formal employment. Important livelihood sources evegmittances from non-resident

household members and child support and old agesyra

Although livestock in the area included cattle, tgpaheep, pigs, and donkeys, it was
established prior to the survey that there werdligany cases of depredation of goats
and sheep since they grazed close to the homedédash we checked on the list of
reported incidences of depredation to the KNP, Ise did not find reported cases of
small stock depredation. Total cattle numbers ewinole area of Mhinga fluctuated
over the years, but showed a general increaseaotweenty-year period (1989-2008),
rising from 1,500 to slightly more than 4,000. Adtlgh the grazing capacity was
about 11-13ha/LSU (AGIS, 2009), the actual stockiagg in July 2008 was about
5ha/LSU. The average herd size per household ircdliee owning stratum was 9.2
(SE=0.60), although about 42% of the householdsfeagr than five cattle. When
both groups of households were considered thisre@isced to 4.6 (SE=0.36) cattle
per household. About 43% of households indicatet tattle income constituted
more than 50% of their total income. The averagekatgrice for cattle was R3439
(SE=107.9) or US$ 435.3. Benefits derived by hoakkh from cattle farming

included milk, dung, draft power, and easy accesstmals for ceremonial activities.
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3.5.2 Depredation

About 25% of cattle households lost cattle to ddatien between and including July
2005- June 2008. The level of depredation that igpsrted for different villages is
shown in Figure 2. Pearson chi-square tests shetagidtically significant differences
in percentage of households experiencing depredatioross different villages
(x2=11.7, df=4, p=.02). The mean number of cattlettopredators between 2005 and
2008 was 0.73 (SE= 0.10) per cattle owning houskhBlooled tests of mean
differences of cattle lost/household in the différevillages were statistically
significant (F=2.5, df= 4, p=.05). The reportedidance of depredation and number
of cattle killed generally decreased further frome fpark (see Figure 3.2) with the
exception of Maphophe village. The reason for thight be that on one edge of the
village there are thick bushes where predatorsdbaape from the park can hide for
some days. In fact, during one of the days theesuwas conducted in the village, it
was alleged that two lions had been spotted inbinghes on the outskirts of the
village early in the morning. Some (5%) of non-eathouseholds had stopped
keeping cattle because of previous losses to dafpioed and others (13%) cited

problems with wildlife as the main reason they ad want to own cattle.
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Figure 3.2 Percentage of households experiencing depredationdmean cattle
killed per household per village 2005-2008
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In focus group discussions it was reported thantbet common cattle predators were
lions and most killings occurred at night. Theral diot seem to be uniformity
regarding the procedures for reporting depredaticthis area. Reports of cattle loss
had been made to the local traditional authoriB4}, officials from the Department
of Environmental Affairs and Tourism (16%), dirgctlo the Hlanganani Forum
(13%), the police (5%) and KNP officials (13%). Alkports made to different
authorities were, however, collated by the Hlangaf@rum and recorded. In focus
group discussions farmer attitudes towards wildiifenservation authorities were
generally negative mainly due to the perceptiont ttd enough was being done to
curb depredation. They suggested that they shoaildllowed to kill predators, and
officials should respond more quickly to reportsdefpredation and regard repairs to
damaged fences as a priority. It also emerged gutiscussions with farmers that the
poor state of the KNP fence, and lack of clarity whose responsibility it is to

maintain the fence, was the main cause of conflict.

3.5.3 Livestock diseases

Cattle diseases were an issue of major conceradibr the Department of Agriculture
(DoA) officials and the farmers in this area. Me&suin place to reduce disease were
mandatory weekly dipping in summer and fortnighily winter, vaccination
programmes and livestock movement controls. Dipmhgmicals were supplied by
state veterinary services and AHT supervised digppimd inspected cattle for signs of
FMD. The DoA provided free vaccines inside the ireglzone for FMD (twice a year
around April and November), for brucellosis (oncgear no specific month), and
jointly for anthrax and black quarter (once a yaswund October). Approximately
36% of the cattle farmers indicated that they luest tattle to diseases in the last three
years. The mean cattle lost to disease per hous@htie period July 2005-June 2008
was 1.17 (SE= 0.171) and also differed signifioabgtween villagesH=3.9, df= 4,
p=.005).

Farmers considered prevalent cattle diseasessratba as FMD, lumpy skin disease,
heartwater, and tick damage. Calculated weight$aoher rankings of important
diseases shown in Table 3.2 indicate that farmersrn@st concerned about FMD and

tick damage. The last FMD outbreak in this area wa®\ugust 2006 and was
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confirmed by state veterinary services at Ka-Matiamd Joseph villages. Not all
diseases indicated by farmers as being of conaermassociated with, or confined to
the wildlife/livestock interface and not all havéglh mortality rates. Although all

cattle mortalities were indicated in the veterinagcords, the specific diseases

causing mortalities were not recorded.

Table 3.2 Farmer ranking of livestock diseases @bncern

Rank given

Rank 1 Rank 2 Rank 3 Times Weighted

Weight- 1 Weight - 0.5 Weight -0.33 ranked ranking
Foot and mouth** 59 7 1 67 63
Tick damage and 24 7 1 32 28
abscesses
Heart water* 25 4 1 30 27
Lumpy skin 17 7 5 29 22
disease
Worms 11 3 0 14 13
Brucellosis* 1 1 0 2 2
Unknown causes 11 9 1 21 16

* Diseases commonly associated with, but not exetuso the wildlife/livestock
interface. ** Diseases associated with the wildliestock interface.

3.5.4 Estimation of costs and benefits to cattle ming households

Benefits from proximity to KNP are identified as glmyment opportunities, small
business development in the area of crafts andlingtaand discounted (50%)
entrance fees into KNP. Harvesting of resources fitee park is not permitted in line
with the Animal Health Act No. 7 of 2002 and thetiaal Parks Act of 1976
(Anthony 2006). Only 8.3% of the households indédathat they had members who
were employed by KNP on a full time basis, and @y had members who produced
crafts for sale in KNP. The main KNP jobs cited svgjame guides and unskilled

labourers on a temporary basis or permanent basis.

Table 3.3 shows a partial budget of the finanamplications of wildlife/livestock

interactions at the household level in Mhinga faattle-owning households.
Calculations are based on the price of an aduihakvhich was R3,439 (US$ 435.3)
as of June 2008. Benefits of discounts (US$2.24mréor KNP entrance fees are
calculated using the average household size of nsgeople. Due to lack of

67



alternative estimates, we assume that 27% of thesdiwmlds visit KNP based on
findings by Anthony (2006). It is important to pbiout however, that the 27% were
actually households that indicated that they hagt gisited the KNP and not only in
one year, hence the figures in Table 3 would ovenase the value of discounts for
the park entrance fees. Earnings from the crafp slvte on average US$19/month per
selling household, and only 3% of the householdslypeced crafts for sale in the shop.
The potential for high sales in the craft shop nexthe Punda Maria gate is very
limited because the shop is located about 150m dveary the gate and is not very

visible to tourists, who rarely stop.

The estimated annual losses for depredation aredagtle per household (from 0.73
in three years) and 0.39 cattle per annum per Ihmldé¢o disease (from 1.17 for three
years). This gives a combined total of 0.63 catée annum per household. Apart
from the loss of the actual animal itself, othestsoincurred by households at the
interface are the loss of value of products fromdhimal that are foregone once it is
dead and extra veterinary costs that farmers intuhe redline. The proportion of
cows in the herd was 0.46, and farmers milked aragge 3.8 litres per cows per day
and sold the milk locally at US$0.6/litre. Cows wenilked for only two months on
average, although calves were weaned at about eighths. Farmers explained that
the short milking period was because the area wasuga with limited fodder, and
the cows were usually not fed supplements. Estithatiék revenues lost for the 0.63
cattle that die due to predation and disease are t5$41.3. About 5kg dung was
collected from a penned animal at night and thisgdwas sold for US$0.8/40kg; the
revenue loss is estimated for 0.63 cattle. Avereg@ings from use and sale of draft
power per household were US$56.1/year based oepeastimates. The proportion of
draft cattle in the herd was 0.27; for 0.63 cattlet to depredation and disease,
potential earnings lost were US$9.5. Reduced pridtycof milk and draft power
performance could not be estimated with the dasalahle.

Discussions with the AHT and some farmers indicdlbed extra measures were taken
by some individual farmers to vaccinate their ea#tjainst parasite infections, more
specifically for theileriosis. The costs of theséra vaccinations borne by individual

farmers estimated together with the AHT and farmezse US$2.4 per animal. Prices

of the vaccines administered to cattle were obthinea farmer’s shop in the nearby
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Malamulele township, and administered dosages wétained from the package
insert as well as the local AHT. Pens were als@roéd to minimize predation using
meshed fencing material at the bottom of the ktagrevent predators crawling in.
These costs were estimated to be an average of AUB$2r household for both
labour and materials. Farmers indicated in the Sagnoup discussions that there was
no night guarding of animals or intensive herdirfglieestock in the grassland to
reduce depredation. The farmers also received ssubsidies for fodder, free
dipping, and free cattle vaccinations from DoA. &rage, the costs of the vaccines
administered by DoA were US$2.3 per year per anandlfor a herd size of nine the
subsidies are worth US$20.5. Free dipping servimed subsidies in fodder are
received by farmers both inside and outside théneadone, hence they are not an
extra benefit to farmers inside the redline zond @we do not consider them in the

partial budget.

It might be considered that the fact that only 1&#4he households owned cattle
indicates that the direct effects of wildlife dameagare not borne by the majority of
households. Furthermore, cattle ownership was stkevith the more than 40% of the
cattle owning households having less than five leatAnalysis of equality of
distribution of cattle amongst the cattle owningib@holds, yielded a gini coefficient
of 0.6. About 50% of the households owned only 18f4he cattle, and 75% of
households owned 43% of the cattle. The top 10%atfle owning households
accounted for about 30% of the cattle in Mhinga.islt possible that wildlife
conservation and wildlife tourism projects couldceiwe support from those
households that do not themselves have cattleosetthat have a few cattle.
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Table 3.3 Costs and benefits of wildlife/livestockteractions per annum per
cattle owning household

US$ per Proportion of Average in
beneficiary or  households USS$ per cattle
affected affected or owning sample
household benefitting (%)  household
(n=270)

Extra benefits
*  Employment 3448.1 8.3 286.2
opportunities in KNP

« Small business 227.9 3 6.8
opportunities
Reduced costs

* Free cattle vaccinations 20.5 100 20.5
* Subsidized entrance to 15.5 27 4.2
KNP

Total inflows 3712.0 317.7
Extra costs

* Disease mortality 471.7 36 169.8
» Depredation mortality 423.8 25 106.0
* Veterinary care 215 40 8.6
* Pen securing 27.9 100 27.9
Foregone benefits

*  Milk 41.3 41 16.9
« Dung and manure 21.8 90 19.7
» Draft power 9.5 27 2.6
Total outflows 1017.6 351.4
Net benefit (33.7)

# The net benefit per affected or beneficiary hoofkis not calculated because not
all the costs and benefits apply to the same usesdhold

3.6 Discussion

This study used a partial budgeting analysis fraoréwo estimate the net effects of
co-existence with wildlife for households at thethewestern border of KNP in South
Africa. In the analysis, the costs of cattle digsaand depredation and the benefits
derived by households from the park are considek#lough in monetary terms the

difference between the costs and benefits is or®$34 or 3.5% of average annual
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household incomes of US$960 (PROVIDE 2005), whéemotactors discussed below
are considered, then the impacts of such lossemare clearly understood. Poverty
incidence rates in this area are more than 60% {RBD 2005; AGIS 2009), and the
average cattle herd sizes are low with 42% of hooisis having less than five cattle.
As noted by Graham et al., (2005), the loss of amenal, although low in monetary
terms, could have significant impacts where theg&tment in cattle represents a high
proportion of household resources or savings. @natmer hand, those households
with few cattle might be more willing to supportnservation and wildlife tourism
projects if the perceived benefits from such prigewere greater than the losses
incurred by wildlife related damages. The focusawarage losses can also mask the
variation in losses suffered by households or gémto the detriment of those who
suffer the highest losses (Naughton-Treves 1998}the case of disease the death or
culling of even few animals following disease oetitks can potentially have severe
effects on livestock based livelihoods and prasti®@uckner et al., 2002; Mizutani et
al., 2005). Furthermore, the impacts of depredadina disease mortality can also be
felt by households without cattle, who stand teelbgnefits such as milk and dung,
whilst for other households depredation could beleterrent from engaging in

livestock based livelihoods, as noted in this study

The benefits such as wage employment and subsidssciated with proximity to
KNP, although substantial for beneficiary housebplibwever, do not accrue to all
households. The households affected by depredat@®not necessarily the same ones
that are able to secure employment in KNP, althahghopportunity to sell crafts in
KNP is open to any household in the community. ©tihéerventions by KNP to
support adjacent communities through educationapodpnities, employment
generation and enterprise development (Anthony 2GR&NParks 2008) are at
aggregated levels and might not be sufficient whkeedirect costs of conservation
are borne by individual households. This imbalabegveen accrual of benefits and
costs has also been highlighted by Emerton (2004 indicated that non-targeted,
broad benefit based approaches to wildlife consenvaisually do not provide day-

to-day income, employment or livelihood benefitshte majority of households.

The generally negative attitudes to the park diggadaby farmers in this study and

linked to perceptions that not enough is being donthe KNP about damage causing
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animals that was also described by Anthony (209Tikely to continue. This is partly
related to the fact that farmers who have suffel@tage by wildlife are not directly
compensated, and there is lack of clarity on tleeguiures for reporting damages to
wildlife (Anthony et al., 2010). The current siticat where farmers feel that there are
no clear channels to communicate problems of dancagsing animals, and both
KNP and the government do not take responsibfloly any damage caused by
wildlife could be addressed by considering someoogtfor compensation. Financial
compensation schemes have been used elsewherenggenhuman-wildlife conflict
although in developing countries the implementabbsuch schemes is hampered by
administrative and long term financing problems glam et al., 2005). Other
alternatives to compensate affected communities #ra not necessarily direct
financial payments could be possible. The governmsould create improved
opportunities for livelihood diversification in #hiarea through infrastructural
investment and support to small local and tourisaseld businesses and activities.
Similarly interventions to increase productivity cédttle farming for households or
communities suffering wildlife related damage (Etorr 2001; Mizutani et al., 2005)

could be explored.

The KNP could also explore mechanisms for revemaeirsg with those communities
where wildlife damage disrupts agricultural opparties. It is important that such a
mechanism, if established is set within a clear iathtnative and legal framework.
Chaminuka et al., (2011) described the problemsinsfitutional failure and a
mismatch between policies and practice which haamagered the development and
implementation of a mechanism for compensation his tarea. The authors
recommend the active engagement of rural commusnarel all relevant stakeholder
institutions in developing a system for managingftct in the area. We further
suggest that the community should not be treatesdfemogenous entity represented
by the Hlanganani Forum, but rather households Wwaee suffered damage from
wildlife be identified, and livestock farmers beespically included in any such
processes. The direct effects of wildlife relateasndges are borne by only 11% of the
households that own cattle, and there could be rbypities to garner support for
conservation and wildlife tourism from those housddh that do not directly suffer

wildlife damages. Such households, together witts¢hthat own cattle, but whose
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main source of income is not cattle, could suppadlife tourism and conservation if

there were prospects for income generation andempent creation.

Although this study did not investigate the inciderof livestock disease outside the
redline, the impact of wildlife/livestock interagtis in terms of disease cannot be
disregarded in the area. The Mhinga area, likeratineas falling within the redline
zone is considered to have higher potential fodkfd-livestock transmitted disease.
Cattle dipping inside the redline zone occurs weekhd is mandatory, whereas
outside it occurs fortnightly. It is also understiothat contact between wildlife and
livestock at the interface increases the risk afedse transmission (Coetzer and
Tustin, 2004), and in addition controlling diseagesvildlife without eradication is
difficult (Wobeser, 2007). It is worthwhile, howeyefor future studies that are
focused specifically on issues of disease to ingatt whether losses due to disease

are higher for cattle households at the interfaapared to those that are not.

3.7 Conclusion

This study is based on a partial budgeting findramelysis and only considered the
community level benefits associated with proximitg wildlife. Whilst this
information has limitations for policy making, i¢ ihowever relevant for decisions
concerning community based conservation initiativise argument that expanding
wildlife conservation through Transfrontier Conssign Areas (TFCAs) will have
positive economic spin-offs for rural communitidso¢k, 2005; Munthali, 2007)
should be more closely examined, given that thesco$ proximity to wildlife
outweigh the benefits for some households. Shouferet be increased
livestock/wildlife interactions in the TFCA, depi&tn and disease incidence, if not
controlled, could derail the objectives of liveldw diversification and poverty
reduction. Reduction in livestock depredation anidlife related conflict can provide
long term incentives for partnerships in conseprat(Mburu and Birner, 2007),
which is one of the pillars of the TFCA approach.the longer term, the current
situation where there is no platform to seek reseuior damage from predation
should be debated at a higher policy level to itatd change in such legislation or

minimize the negative effects of this legislatiom miral communities. We suggested
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possible mitigation strategies for the problem irhidya. There is however, no
standardised prescription for mitigation of cortfliat the interface, nor can the
problem be entirely solved as long as people livth wvildlife (Torquebiau and

Taylor, 2009). Because of differences in the extehtthe problems concerning
damage causing wildlife within countries in the GIJA, and, between different
communities in South Africa, there will be variatian the manner in which these
issues are addressed, and the priority attachdédetn. The intervention within the
different countries will also be guided by existifggislation on damage causing

animals and property rights and governance systems.
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Abstract

Livestock farming, and its contribution to liveldas at the wildlife/livestock interface
is being questioned due to possible expansion wsvaildlife land uses. This study
analysed the contribution of cattle to livelihoaaisd the relationships between cattle
and other income generating activities, particwawildlife land uses at the interface.
A combination of monetary valuation techniques awelihoods analysis was used.
Data was collected through interviews with 270 skdpcattle owning households
(CH) and 270 non-cattle households (NCH), focusugrdiscussions and workshops.
About 11% of the households in the study area owsadtle, and cattle income
constituted 29% of total income in CH. NCH receiszine benefits from cattle,
contributing towards their physical, human, socaid natural livelihood capital.
About 71% of the households had at least three cesuof income, reflecting the
diverse nature of livelihoods at the interface. dMié related land uses were
perceived by CH as threatening cattle productiorhilst NCH viewed them as
opportunities to create alternative livelihood apts in the future. We suggest ways to
improve cattle farming whilst encouraging emergiivglihood activities like wildlife

farming.

Keywords: Cattle, competition for land, livelihoods non-market valuation,

wildlife
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4.1 Introduction

Transfrontier Conservation Areas (TFCAs) in Southdfrica have potential to

integrate rural development, and wildlife conseoratgoals by promoting land use
diversification and wildlife tourism in rural commities at the periphery of protected
areas (Munthali, 2007). By presenting opportunifies rural communities to shift

from marginal agricultural production towards wifdl tourism based land uses,
TFCAs can improve rural livelihoods and contributevards poverty alleviation

(Munthali, 2007; Whande, 2007). On the other harfeiCA’s could result in further

marginalization of rural people thereby making likeods more vulnerable due to
increased human-wildlife conflict and competitiam fand (Munthali, 2007; Metcalfe

and Kepe, 2008). For livestock farming, competitionland from wildlife is real and

increasing. It has also been argued that underri@iicesnvironmental conditions,
wildlife ranching can complement or replace agtiad (Barnes, 1998; Skonhoft and
Solstad, 1998; Tomlinson et al., 2002).

Concerns have been raised about the possible imp&Ect the Great Limpopo
Transfrontier Conservation Area (GLTFCA) on theelifioods, land use practices and
future development prospects in rural communitiesiding near protected areas
(Cumming, et al., 2007; Whande, 2007). A shift amd use towards wildlife based
tourism and biodiversity conservation, could redultincreased wildlife/livestock
interaction in rural areas and also impact traddloland uses such as livestock
farming and agriculture in these areas (Munth&l?2). In South Africa, on the north
western side of the Kruger National Park (KNP)nglare already being made to turn
communal land currently under livestock grazing anap farming towards wildlife
tourism based development projects such as toaosbmmodation facilities and
game ranches (Mhinga, Undated; Thulamela Local ®pality, 2009). As wildlife
tourism based development is introduced as annalige livelihood source in rural
communities of the GLTFCA, it is important to unskand the nature and role of
existing livelihood activities such as livestockrrfang at the wildlife/livestock
interface (hereafter referred to as the interface) relationships between existing and
upcoming livelihood strategies (Cumming et al.,, 200Munthali, 2007).
Understanding the importance and role of livestackl other existing livelihood
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options at the interface is critical for the redtiaton of rural development and

conservation goals.

Although the cultural, economic and social roles@ihmunal livestock systems have
been widely studied in Africa (Scoones, 1992; bHon et al., 1999; Ainslie,

2005), there is need for such analysis within tbatext of TFCAs due to several
reasons. First, the role of cattle in livelihoodsdiynamic and can be influenced by
climatic conditions, land use changes and socia@cic developments (Cousins,
1999). Second, most studies on estimating the ibamiwn of livestock to livelihoods

have either focused only on quantification of liwek products, both marketed and
non-marketed (Bosman et al., 1997; Randela, 20G8l, K005; Dovie et al., 2006)

and in other cases applied only qualitative analygiinslie, 2005). Each of these
approaches has its own merits and shortcomingstiatasze methods have been said
to be too simplistic, whilst qualitative approaches the other hand have been
criticized for failing to provide quantified meassrwhich are required for policy
making (Alary et al., 2011). Lastly, there is liedt information within the context of

GLTFCA on the relationship between emerging angterg land uses and livelihood

options (Cumming et al., 2007).

This study seeks to establish the contributionaifle to livelihoods and to explore
the relationship between cattle farming and otheoie generating activities at the
interface through a combination of monetary vahlrattechniques and livelihoods
analysis. This will contribute to the discussiomabthe future of cattle farming at the
interface in relation to other livelihoods actiedi specifically wildlife based land
uses. The study combines monetary valuation tedesigvith livelihoods analysis to
enable better understanding of observed multidesrof livestock in relation to other
livelihood activities whilst also providing quan&fl measures which are useful for
decision making. It is expected that the resulsnfthis study can contribute towards
a broader debate on appropriate pathways for rdeakelopment in transfrontier

conservation areas and the future of livestock fiagnat the interface.
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4.2 Theoretical framework

Several approaches and perspectives on livelihaodsysis and poverty reduction
have developed since the 1990s (Chambers, 199%n8sp 1998; DFID, 1999).
Livelihoods approaches argue that survival of peogépend not only on their
financial resources but also on the assets thagtlihge at their disposal (Chambers,
1995). These assets are broadly classified in® dategories namely: human, social,
physical, natural and financial assets. The asbefiside social networks, local
knowledge, communal land and cattle. Depending loa $pecific institutional
environment, the assets are key to the livelihoctiviies that household members
can do to gain a means to live. In this paper wesicer livelihoods as the activities
and sources from which people gain a livihgcluding livelihood capabilities,

tangible assets and intangible assets’'defined by Chambers (1995).

Livelihoods approaches provide a useful frameworkunderstanding local realities,
learning together with the farmers, and are padrtyiuseful for analyzing complex,
multidisciplinary problems (Scoones, 2009; DFID99® They allow analysis of the
diversity of rural households and interaction ofcieepolitical, economic and
environmental processes at various levels (Shawkedt al., 1999, Scoones, 2009).
Tradeoffs and relationships between different Ihabd strategies and outcomes can
also be analysed. Criticisms of livelihoods apphescare that they are too complex,
fail to meet real world challenges at differentlesaand are unable to grasp political
structures and processes (Scoones, 2@8phasis on the local context also render
the approaches inappropriate to deal with issuesiedo, macro, and global scale
levels (Scoones, 2009). Another weakness of livelds approaches is that there are
overlaps among the different capitals and it is alatays easy to distinguish clearly
between the different types of livelihood capitaéspite these criticisms, livelihoods
approaches are particularly useful because theytipeithousehold at the centre
thereby enabling one to understand the value efradtives for development from the

household perspective.
In determining the role and importance of cattlediation to other livelihood options,

it is possible to combine qualitative and quantrattechniques to allow a better

understanding of complex and multifunctional radé¢sivestock and rural livelihoods,
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whilst also generating results that can be usegdtcy making (Alary et al., 2011).
In this study we use a livelihoods analysis framdya@ombined with monetary
valuation approaches to determine the livelihoaoistrdoution of marketed and non-
marketed physical cattle products, and the valuatahgible roles of cattle .

Existing approaches to estimate benefits of livestm monetary value vary with
regard to the range of benefits considered, theeztnthe objective of the analysis
and the unit of analysis. Randela (2003) and Sco(1@92) determined the livestock
benefits per animal, whilst other studies determhitiee value per hectare (Scoones,
1992; Shackleton et al., 2005) or per household fdoll, 2005; Dovie et al., 2006).
The approach we follow was used by Moll (2005) enibia, to quantify marketed
and non-marketed livestock products, and also vialaagible roles of livestock such
as financing, status display and insurance funstidinese have been identified as
being important in communal grazing systems in BoAfrica (Dovie et al., 2006;
Stroebel et al., 2008) but have not previously bpemtified.

In quantifying the role of cattle, we estimate thet value of cattle for the™
householdV; ) as;

Vi:zkaik+m|‘i+Fi+Ci+S|_xi 1)
k=1

wherepy is the unit selling or estimated market price aof K" recurrent livestock
benefit such as milk, dung and draft power gpdis the total amount of product (i.e.
consumed by household, sold and given away in kafdhe k" recurrent output
produced by th&" household per yeak; is the number of live cattle sales from tfe
household, andh is the unit price per animal sold; are the cattle production costs
incurred by the househol&ollowing the approach of Bosman et al. (1997) it
(2005), we can also estimate the benefits deriwethé household from functions of
cattle as a financing mechanisf)(i.e. substitute for banking facilities, as inqwa
(S) against unforeseen problems such as sicknessleattt and for use as a status

symbol in some culture€() as outlined below.

The value of cattle as a financing mechanism hethé ability of the household to sell

cattle to meet immediate cash needs without hatongtore cash, or borrow from
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banks and other sources of credit that requiraesterepayment (Moll, 2005). This
function is evident where cattle are consideredh dsrm of investment and excess
income is used to purchase cattle, and where imateedash needs are met through
cattle sales (Moll, 2005). The use of cattle in diads can be considered as financing
as it enables the household to meet these obligatiathout necessarily having to
store cash. Depending on alternative ways of fimnavailable, it is possible to put a
value on this financing function as proposed by Bas et al. (1997) and Moll
(2005). Following this approach, the financing ftioe is valued as;

F =am (2)

wherea is the proportion of the sale price of a live aainThe size oft depends on
the costs of alternative sources of income suchredit, costs of having a savings
account or the costs of having to sell other d@aldnsumer goods It indicates the
incentive for the use of cattle as a form of finagcand we estimate it as the
difference between the nominal interest rate amditifiation rate. Hence it reflects
the real value in prices that is gained by keepingnimal instead of selling it.

The insurance value of cattle derives from theitgbdf a household to sell or use
cattle in emergency situations such as deathreesl that would normally be covered
by insurance. The advantage of cattle over takmgimsurance is the avoidance of
paying premiums, and this function is realized neas where there are limited
insurance options (Moll, 2005). To estimate theugabf cattle as insurance the
change in the value of the animal between two perods is considered;

g - BMy+m)

' 2

wherep is a proportion of the average sale value betvweentime periods. The size

3)

of B is determined by the alternative insurance options

The status value of cattle lies in the use of eatfl a status symbol where there are no
alternative ways to display wealth, and where eatdn be used to strengthen social
ties through gifts and the value of this can becdated in a way similar to the
insurance calculation (Moll, 2005). This can alsdescribed as the cultural role of
cattle. It can be calculated in the same way aggance function (Moll, 2005) as;

¢ =9ma+m)
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whered is the proportion of the average sale value betwevo time periods. Moll
(2005), suggest that the valuedofan be lower than that gfif the insurance function
is considered more important than the culture fonctin this study we use the same
value fors andp as farmers sometimes considered them importamt offier cultural
roles of cattle relate to use of cattle at weddiaugd funerals which are covered under

the financing and insurance functions.

4.3 Study area and data sources

4.3.1 Study area

The study was conducted in the Mhinga Traditionath&rity (TA) in the Vhembe
District of Limpopo Province, South Africa. The Migia TA, adjacent to KNP, has
ten villages under its jurisdiction, namely Mhinda Mhinga 2, Mhinga 3, Ka-
Matiani, Joseph, Botsoleni, Maphophe, Mabililigigkuleke and Nthlaveni (Figure
4.1). It covers an area of about 20,000 ha and deeg communal grazing on
unimproved pasture, some land under cropping afidgei settlements with an
estimated 6,880 households and 43,450 people (Mhingditional Authority, 2008).

A key feature of the livestock production systemdhis area is the movement and
marketing restrictions within the “redline zone” BMD control area. The KNP and
the surrounding areas are a declared FMD contralted in terms of the Regulations
pertaining to the Animal Diseases Act (NDA, 200This implies that there are
restrictions in terms of livestock marketing in tmea. All Mhinga villages fall within
the redline zone. In Mhinga 3 and Botsoleni adjadenthe free zone, there are
physical barriers with 24 hour surveillance, mamhdwgy the District Veterinary

Services, to prevent movement of all cloven hodaleidnals and their products.

Rainfall is low (400 to 600 mm per year) with lodgught periods (CGIAR, 2003).
Grazing land is state owned but administered bytiibal authority, with access for
all vilage members. The veld (grassland) typerapital bush and savannah with a
grazing capacity of between 11-13 ha per livestook (AGIS, 2009). Cattle rely

mostly on natural grazing with no supplements, pkae drought years. Cyclical
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drought, stock theft and tick borne diseases arestcaints to livestock production
(Chaminuka et al., 2011).
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Figure 4.1 Location of Mhinga villages in relation to Kruger National Park

4.3.2 Sampling and data collection

Data were collected using three approaches: (i) ikdgrmant interviews, (i) a
household survey and (iii) community workshops et June 2008- May 2010.
Eight key informant interviews with the Animal H&alTechnician (AHT), headmen,
local traders, leaders of the Farmer’'s Associatiod the village-park forum provided
the necessary background and secondary informationseholds that took part in the
survey were selected through a stratified randomp$iag process covering seven
villages under the Mhinga TA, i.e. Mhinga 1, Mhinga Mhinga 3, Ka-Matiani,
Joseph, Botsoleni, Maphophe. The villages that wietecovered are the subject of a
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chieftaincy dispute. Households in each village evstratified into cattle owning
households (CH) and non-cattle owning householdS8HN The population size for
CH as indicated in the dip register was 757, edentato 11% of the estimated 6,880
households, whilst the NCH comprised the remairmdehe 89% of the population.
From each stratum, households were randomly sedlectemake up the required
sample size of 270 households for each stratumpkasize estimation was based on
the method proposed by Cochran (1977), assuming 80ffidence level and a

confidence interval of4.0.

Structured questionnaires translated from Englisthé local Tsonga language were
used to collect data on household socio-economaracieristics, income sources,
livestock outputs, herd sizes, and livestock hudbamractices. Two consecutive
workshops were organized with the same group opdi@icipants, to discuss and
follow up on issues arising from the survey. Thegeof issues to be discussed were
too much to be covered in one day. The participamtkided cattle and non-cattle
farmers, youth, entrepreneurs and those with aifspeécterest in tourism related
activities. The workshops started with plenary ®#ss where the purpose was
explained and presentations on the research prdjdier this session, participants
would break up into four groups and engage in disicuns, ranking and scoring
exercises for questions related to the importarfceattle benefits in relation to
livelihood assets and other livelihood strategi€ntions for future land based-
development in the area were also discussed. Aligg discussed the same set of
questions, after which there was a report backi@essd summary of key points of

both agreement and disagreement from the diffepentps.

Secondary data sources were also consulted fammafiton on insurance options and
banking services not specific to village level. Ass to financial services for rural
people in South Africa, is now considerably higtiean in other developing countries
(Claessens, 2006). In 2004, the government intreditice Mzansi account, a low cost
bank account which was aimed at making financiavises more available to
previously unbanked people (FinScope, 2009). By82@®% of people in the low
income category were banked. Real interest rat8suth Africa were 3.58% in 2006,
3.83% in 2007 and 3.86% in 2008 (Encylopedia ofrtagons, 2008). In this study we
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use 0.0386 as the proportion of the sale pricecatolig the financing function.
Because of the relative accessibility of finansiatvices in South Africa compared to
other developing countries, this figure is lowearthestimates of 0.1 used by Moll
(2005) in Zambia, and Bosman et al. (1997) in NageAnother reason for using the
lower figure is that access to financial serviaasdeveloping countries has increased
since the time these studies were conducted. Tdterfto use in estimating the value
of cattle as a form of insurance in the case oftls@drica is derived from one of the
cheapest insurance options tRay-when you can funeral coveiffered by a leading
retail outlet and easily accessible throughout dbentry. The premium for this is
about 5% of the value of annual cover (Old Mut&l11). This is the same as 0.05
for stable situations suggested by Moll (2005). Duehe availability of alternative
ways to display wealth such as houses and carguthSAfrica, the status value of
livestock is expected to be lower than in otherntoes so a factor of 0.05 is used.
Studies by Shackelton et al., (1999) and Ainsli@08) in South Africa also found
evidence to refute the notion that cattle were igdiapt for status value.

The wage rate for KNP employment was equivaletihéominimum monthly wage of
R2,270 (South Africa National Parks, 2008). Incdnoen formal employment outside
the KNP is taken to be R3000/month equivalent toagerage teacher’s salary in
2008, since this was the most commonly cited forjolal The Pearson’s chi-square
and pooled sample t-tests were used to analyzereliftes between CH and NCH for

socio-economic variables in the data.

4.4 Results

4.4.1 Overview of household demographic charactetiss and livelihood

activities
CH have older heads, larger household sizes, anel less educated household heads
and more heads based locally than NCH. The avdragsehold size for CH was 7.3
(SE= 0.21), whilst for NCH it was 6.0 (SE= 0.15heTaverage age of a household
head in CH was 58 years (SE=0.8), whereas in NGkb# 50 years (SE= 0.80). T-
tests showed that for the two groups of househti@se were statistically significant
differences for both the average household siz&3@6, df=1; P<0.01) and age of
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the household (F=47.76, df=1; P<0.01). Table 4dwshthat the differences in terms
of the percentage household heads based locatlyth@npercentage household heads
with more than ten years of education for the twougs of households were
statistically significant. Livelihood activities d¢iuded crop farming at mostly
subsistence levels, livestock farming, small entseg (self-employment) and formal
employment locally (mostly civil service and frometKNP) and in the cities (Table
4.1). Apart from the employment opportunities therere no other direct income
benefits for households from the KNP. Some houskshotceived financial support
(remittances) from non-resident household memtsers Table 4.1). The social grants
which are part of the government’s social secisytstem aimed at alleviating poverty
and reducing income inequality constituted a sigaift livelihood means for most
households in the two groups. CH received moreasgcants (P<0.01) and have less
formal employment than the NCH (P<0.01). A possigkplanation for the former
could be that because on average CH heads werge tiég are more likely to be
recipients of the old age grant. The latter diffexe could be attributed to the fact that
CH were less educated, and older, so they were liesly/ to be in formal
employment. Most households (71%) had at leasttBources of income, reflecting

the diverse nature of livelihoods in Mhinga.
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Table 4.1 Pearson chi- square comparisons of livebod sources for CH and
NCH

Cattle Non-cattle  Pearson

households households 1 ?

n=270 n=270 (adf)/ E

value

Demographic characteristics
Gender of HH (% Female) 29 20 5.3**
% HH with no formal education 34 26 3.9**
% HH with +10 years education 7 17 13.5%**
Locally based % 79 65 14, 1%**
Livelihood activities/Income source %
Crop farming 90.4 82.2 7.6%**
Cattle and small stock 100.0 21.9 -
Formal employment 22.2 35.6 11.7%**
Small enterprises 6.7 12.2 4.9%*
Social grants 85.6 74.4 10.4%**
Remittances 7.4 14.8 7.5%%*
Private pensions 2.2 1.9 0.1
% owning physical asset
Wheelbarrow 85.6 84.1 0.2
Plough 40.0 3.0 109.8***
Cart 10.7 1.9 18.1%**
Tractor 3.3 2.2 0.6
Car 17.8 12.0 3.5*%

Significant at *10%, ** 5% and ***1%.

4.4.2 Livelihood roles of cattle

Cattle are used for many purposes and are condid@rémportant part of day to day
lives of the people and their culture. The reasgimen by farmers for owning cattle
were selling and consumption of milk and meat, lbattle sales, dung and manure,
draft power, insurance, and culture. The Tsongaleem this area do not pay the
bride price with cattle but use cash, hence, loljbtade price) which is commonly
considered an important reason for keeping cattteaiditional African societies is not
mentioned in this area. Benefits of cattle prodaurcin rural communities often extend
to those households that do not own cattle. U#b 8f the NCH responded that they
derived some indirect benefits from cattle farmingthe area. The most common
benefit (86%) for NCH was cattle dung which mainigs used for decorating houses
and as floor polish common in the Tsonga culture tana lesser extent for field crop
manure. Other benefits were access to milk (66%atr(b6%), draught power (16%),
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and a readily available cattle market for ceremopiaposes such as funerals and

circumcision celebrations.

Next we outline the contribution of cattle to sgiedivelihood capitals.

Human capital: refers to factors which enable household memberengage in
livelihood activities. Variables such as househsiltk, education level, health status
and labour availability are important. About 40%tbé CH had in the three years
prior to the survey sold cattle to meet educatioredds of the family. Cattle sales
enabled farmers to invest in the education of theildren for school and university
fees. Cattle also contributed to the well-beingnadre than 40% of the CH by
providing animal protein through milk and, lessgiuently meat.

Natural capital: refers to natural resource stocks that can profiades and services
which enhance people’s livelihoods. The most combreed of cattle was the Nguni-
type, although in some instances Nguni-Brahmansew/ere kept. Animals graze on
communal land with each village having its own grgzcamp, although in some
instances cattle from one village grazed in othdage camps. Grazing areas also
provide ecosystem services and natural capitahéocommunity through benefits
derived from firewood and grass collection as vasllharvesting of natural herbs and
selling. The sample mean number of cattle per Hwmldewas 9.2 (SE=0.6) and
household herd sizes ranged from one to 94. Detitéiigh mean cattle/household
in the sample, about 42% of the households hadhessfive cattle (Table 4.2).
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Table 4.2 Cattle herd size and composition per caé owning household

Herd size % households
Less than 5 41.9
6-10 27.0
11-30 27.4
More than 30 3.7
Total 100.0
Herd Composition % in herd Mean number

(std dev)/household
Breeding cows 46.3 4.59 (7.8)
Bulls 17.0 1.68 (2.5)
Heifers 12.9 1.28 (2.1)
Oxen and bulls under 2 10.4 1.03 (2.1)
Suckling calves 13.4 1.33 (1.7)

About 91% of the CH, and 82% of the NCH had actessable land, with plot sizes
averaging 1.2 ha (SE=0.05) for CH, and 0.58 ha (8&H for NCH. Not all CH,
however, used cattle dung for manure. Cattle duag wsed for manure in only 46%
of the CH and in 8% of the NCH. The use of cattenare is limited because the area
is very dry and crop production is minimal. Only%4a®f the households in the full

sample considered soil fertility a problem in tarea.

Social capital: refers to the networks, relationships that peaglkze in order to
pursue livelihood activities. Cattle can generateiad capital through cultural values
that are bestowed on it, and through strengthesoxal relationships. The most
common reasons for cattle slaughter were traditime@emonies (34%) such as
thanksgiving, and funerals and selling meat (8% benefits such as dung, milk and
meat donations derived by NCH from cattle farmiram doe considered as social
capital. About 10% of the CH reported that they gaegn away live cattle as gifts to
other households in the three years prior to tineeyuand 80% had given away cattle
dung for free to other households. In some ins@imcriseholds (18.5%) kept cattle
that belonged to non-household members. Where vilais the case, 66% of the
households was not paid for looking after thesdecatVhere made, payment was in
cash given monthly or in the form of a calf at &émel of each year to the herder.

89



Physical capital:is the infrastructure, equipment and goods requmadake a living.
Cattle contribute to physical capital directly thgh provision of draft power to 28%
of the NCH and 27% of the CH for ploughing in crpmduction and indirectly
through financing the acquisition of household anoduction assets. Table 1 shows
that CH generally own more agricultural assets tR@H. More CH owned plough,
cart and car than NCH (P<0.01). For the ploughaot this was expected as NCH are
not likely to have use for these assets. Such ateetever make it easier for CH to

engage in cropping activities compared to NCH.

Financial capital: In livelihoods literature financial capital refeis economic assets,
stocks and flows of income which are essential thieve certain livelihood
objectives. Cattle contribute to both stock andwflof financial capital in the
household. Households were asked in the surveydigdate what proportion of their
income came from cattle. Only 5% of the CH in Mlangdicated that they derived

almost all their income from cattle.

Table 4.3 shows the monetary estimates of the vafudifferent cattle benefits.
Households milked an average of 2.6 cows a dagbfout two months per year. The
average milk yield was 3.75 litres per day per camd milk was sold locally for R5/I.
Farmers explained that calves were weaned at mighths, but they only milked the
cows for two months because the area is dry and amwnot get supplements. The
most commonly used product of cattle by both CH &leH was dung. The total
dung is estimated at 5kg per penned adult aninrahight. The average selling price
of dung locally was indicated as R6.00/40kg. Or2¢630f the households sold cattle
dung, the rest gave it away for free. Using loaatgs and area cultivated average
earnings from use and sale of draft power per Humldeare estimated to be
R443/year.
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Table 4.3 Value of cattle benefits per CH per yean=270)

Estimated % hhds Valueto Valuein % of gross

value R using allCHin  US$ for value
R CH

Milk 2925 41 1199 152 21
Dung* 2519 32 806 102 14
Draft power 443 27 120 15 2
Meat 2063 49 1011 128 18
slaughter
Live sales 2935 59 1731 219 31
Gifts 115 6 7 1 0
Financing 1189 50 595 75 11
Insurance 137 69 95 12 2
Status 137 44 60 8 1
Gross value 5624 712
Costs 1158 147
Net value 4466 565
1US$=R7.9

*Only dung sold, dung as a gift not valued

About 49% of the households had slaughtered arageesf two cattle in the last three
years prior to the survey. The monetary value ofatmfeom the slaughter was
calculated by using carcass-live weight ratio estem of 0.5 given by local
butcheries, and an average weight of 250kg/animdllacal beef prices of R25/kg.
Earnings from live cattle sales were calculatedetasn the average price of
R3,439/cow obtained from households and checkeld thé local cattle traders. The
main costs related to cattle production were ve#eyi costs, construction of secured
cattle pens, and hired labour for some househd@lggping is free inside the redline,
and in case of a drought farmers receive subside@gplementary feed from

government.

Table 4.4 shows the estimates of other sourcescoime in Mhinga in comparison to
cattle. Although most of the households in Mhingawgcrops, this is not a profitable
activity. The area is very dry and most househpl@dsticing cropping do not harvest
anything in most years. Exceptions are for 15 hbaolsks that grow crops along the
banks of the river and draw water for irrigatiorf. tBese 15 households only three
households considered this a main livelihood soarmkwere able to harvest enough

to sell to the market. This practice is also notoemaged by the local extension
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officer and it is unlikely that more households ldobe accommodated in cropping
next to the river, particularly as water shortagjeansidered a problem in this area. In
2007/2008 the average harvest of households engagidland cropping was 210kg
of maize and 35kg of sorghum. Due to the absen@eoéize market in the area we
used national prices of R1600/ton for maize andIR#én for sorghum (DoA, 2008)
in December 2007 to estimate the value of cropstCrelated to crop production

were seeds, fertilizers and ploughing.

4.4.3 Relationship between cattle and other liveldod activities

Cattle are closely related to other livelihood dtgs in the household because of
their multiple roles and their cultural and socsgnificance. The way in which a
household acquires initial cattle stock can beaative of the relationship between
cattle and other livelihood strategies. Most of timuseholds (56%) had acquired
cattle through income earned from current or previ@employment and through
inheritance (33%). Even old age grants had beed tsstart up a cattle herd (7%)
and in a few of the households (4%) cattle weraumed through cash loans, small

enterprise incomes or savings clubs.

Table 4.4 shows the relative contribution of diietr categories of income to total
household income. Cattle income constitutes 29%otal household income for CH
households, when considered together with othercesuof income such as grants
and employment. For both groups of households,tglianome constitute the highest
source of household income. Thus even the NCHyeedheir main income source
from grants followed by formal employment. Smaltexprise and cropping incomes

are low for both categories of households.
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Table 4.4 Comparison of income sources by housetatategory and
contribution to total income per year

Income source and % Average US$ Average US$ %
household households per per household contribution
category benefitting  beneficiary to total
household income per
household
Cattle income
= CH 100 565 565 29
= NCH 0 0 0 0
Crop
= CH 90 36 33 2
= NCH 82 19 16 1
Formal
employment
= CH 22 937 208 11
= NCH 36 1511 538 44
Small enterprises
= CH 7 101 7 0
= NCH 12 186 23 2
Grants
= CH 86 1318 1128 58
= NCH 74 865 643 53
TOTAL INCOME
= CH 2957 1941
= NCH 2581 1220

In one of the workshops participants were dividetd three groups and asked to rank
the sources of income in order of importance. &lveas consensus in all groups that
social grants (which can be regarded as an extsulalidy to the agricultural system)
constituted the most important source of incomepieople in the area, followed by
formal employment and cattle income for the relévaouseholds. Wildlife related
benefits were considered minimal and largely in ttven of formal employment

earnings from KNP on a contract basis of a maxinofinthree years.

In participatory exercises during the workshop farsnwere asked to rank the
different roles of cattle in order of importancegure 4.2 shows the extent to which
farmers ranked the contribution of cattle to théedent livelihood capitals. The
representation in the figure does not imply thatledarming is the key driver of
economic activity in Mhinga, but that cattle farmiwas used as a starting point in the

discussion on the relationship between differevelihood activities in Mhinga. The
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role of cattle in generating cash income (financegbital) was ranked as being most
important by the farmers with a weight of six aditten. This was followed by the
role of cattle in contributing to the purchasegdods such as ploughs, carts and cars
(physical capital ranked 2 out of 10). Both roles eelated to the financial functions
of cattle as a savings mechanism, and as an iriraechanism, as well as a ready
source of cash in the absence of credit markets.role of cattle in educational fees
and providing protein (human capital component) veeked one out of ten. The use
of cattle for manure and importance of grazing lerdther purposes (natural capital
ranked 0.5 out of 10) and the role of cattle iemsgthening social ties (social capital)
through gifts and ceremonial slaughtering was atemtioned, though given a low

ranking.

Participants in the workshop were able to explaid dlustrate the various roles of
cattle and the relationship between cattle andrdibelihood activities in the area in
the workshops (Figure 4.2). Cattle keeping was geed to be an important
livelihood strategy that facilitated the developinehother livelihood strategies such
as small enterprises, cropping and formal employrnttemough building up different
livelihood capitals. For example the cash inconmmfrcattle could be used to send
one’s children to school which in turn increaseel thances of the child to get formal
employment or to start a small enterprise in thrgglterm. On the other hand, money
from these alternative livelihood strategies sustemployment could also be used to
acquire cattle or finance the purchase of veteyinaputs for cattle. Cropping
benefited from livestock farming through manure ah@ft power, and natural
resource harvesting could take place in the liddstpazing areas. It was agreed that
wildlife from the park threatened the sustainapitif cattle as a livelihood strategy in
Mhinga, as they increased the risk of cattle dseasd caused farmers to incur losses
through depredation (Figure 4.2). The participaatgeed that because there is
currently no compensation for loss of cattle todlifié from the park, interaction with

wildlife constituted an outflow from the livestoskstem.
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Figure 4.2 Farmers’ conceptualization of the rolef cattle in livelihoods in relation to other liveihood strategies
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4.4.4 Perceptions on future land based developmeint Mhinga

When prompted to discuss prospects for future dgwveént in the area in one of the
workshops, there were divergent views between réiffeparticipant groups about the
relationship between livestock and wildlife basedd uses and the future of cattle
farming in the area. The group comprising cattlenters argued that in their view,
wildlife related land uses had lesser ability tocaomodate and enhance other
livelihood activities in Mhinga than cattle farminghey explained that this was
because wildlife posed a threat to livestock armp darming in the area because of
problems such as disease, livestock depredationp crestruction and possible
competition for land. In their view it is not polsk to have both wildlife and livestock
land uses in the area. The youth group and anatoerp comprising small business
entrepreneurs, however, argued that there was tooaccommodate wildlife based
land uses, without eliminating cattle productioey argued that livestock farming
could only sustain a few households because incamees low and only a few jobs
were created. In their view, being close to thekparesented the community with
opportunities to improve livelihoods and employmémtough investment in tourism

lodges, wildlife farming and provision of cultutalurism services.

Both the farmers and the other community groupsedyrthat whilst livestock is
important, there is limited capacity for more hdudds above the current 11% to
engage in livestock farming. The main point of drement regarding prospects for
future development was thus whether or not wildiderism based land uses were the
next best alternative to create employment andasu$ivelihoods in this area without

compromising livestock production in the area.

4.45 Other livestock

Data on other livestock (including poultry) weresal collected, although issues
pertaining to the production of other livestock dot come up in discussions regarding
the problems at the interface or future developrpemspects. The reasons for this could
have been that the issues of production of otlweistock were indeed not considered

relevant to discussions regarding future livelihooptions at the interface by the
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community members themselves, or the researchdmtmimg have sufficiently probed

community views on this matter. This however doesmean that such livestock is not
important in livelihoods at the interface. Tabl®& 4hows the ownership of different
types of other livestock in Mhinga. There were #gigant differences in terms of the
extent of ownership of the other types of livestbekween the NCH and the CH. It
appears that more CH owned other types of livestdan NCH. Chickens were most
commonly owned in both CH and NCH. Sheep and pigsewowned by very few

households in Mhinga.

Table 4.5 Ownership of other livestock by householdategory
Other CH NCH Total
livestock

% owning % owning % owning Pearsp2

(1 df)/ F value

Goats 17.4 51 11% 29.2%**
Donkeys 6.3 1.8 4 14.3***
Chickens 41.1 33.7 37 12.3***
Sheep 0.4 0 0.2 1.0
Pigs 1.9 0.4 1 2.7

Mean number Mean number Mean Pooled T Test

n=270 n=270 number F value

n=540

Goats 2.3 (4.3) 0.8 (2.4) 1.5(3.5) 25.4%**
Donkeys 0.7(2.2) 0.2(1.2) 0.5(1.8) 11.8***
Chickens 9.8 (11.4) 6.6 (8.6) 8.1 (10.2) 13.6%**
Sheep 0.0 (0.2) 0.0 (0.0) 0.0 (0.1) 1.0
Pigs 0.1 (0.7) 0.0 (0.5) 0.1 (0.6) 0.4

Significant at *10%, ** 5% and ***1.

4.5 Discussion

This study used a livelihoods analysis frameworkibmed with economic valuation
techniques to analyse the role of cattle farmingl d@ne relationship with other
livelihood activities for households at the inteda The study differs from previous
studies on livestock and livelihoods in South Adrim a number of ways due to the
unique study setting and the methodology emploiggdanalysing the livelihood roles
of cattle using both economic calculations and thmlitative views of the rural

households in contrast to only qualitative (Ainsl&®05) or quantitative approaches
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(Randela, 2003; Dovie et al., 2006), the strengtheither method are combined.
Results from this combination of methods are abledpture the complexity of rural
livestock systems and are useful for both localneatic growth and broader poverty
alleviation purposes. Furthermore quantificationtte savings, insurance and cultural
roles of cattle makes a new contribution to presistudies conducted in South African
(Cousins, 1999; Randela, 2003; Dovie et al., 2006 setting of the study at the
wildlife/livestock interface and the related chaljes thereof, reinforce the view that the
role and contribution of cattle varies even undemmunal systems and can be
influenced by land use changes and socio-economi@ldpments (Cousins, 1999;
Shackleton et al., 2005). Lastly, the study notyocnsiders the livelihood roles of
cattle, but the relation to other current livelidosources such as formal employment,

social grants and emerging wildlife tourism baseelihood activities at the interface.

When the roles of cattle are quantified in monetaryns, based on economic indicators
such as inflation and access to financial servities,monetary value of the security,
financing and cultural functions of livestock arech less than the other functions. Yet
when farmers are asked to rank the most importadans for keeping cattle, these
functions are given a higher weight. This discrepyabetween farmer weighting of the
importance of certain functions of cattle as intBdain Figure 4.2 and economic
valuation of these functions indicates that thesoea farmers keep cattle, might in some
cases not be in line with the economic estimatioamsyhich most policies are based.
This disjuncture between economic and farmer legicld be due to the assumptions
that we used in economic calculations regardingrest rates, or other factors
previously described such as the multiple objestigethe farm household, failure of
markets and inability of economic estimates to mmersthe complex nature of rural
livelihoods (Scoones, 2009; Alary et al.,, 2011).eOof the shortcomings of the
livelihood approach that is shown in this study,the failure of the approach to
distinguish clearly between the different livelilibcapitals e.g. milk can be considered

as contributing to the human, financial and socagitals.

Despite establishing complementarities betweenlecddrming and most of the

livelihood strategies, wildlife based tourism waensidered by farmers to be a
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competing livelihood strategy with cattle farminghe perception by farmers that
wildlife is a threat, which has also been discudsgdnthony, (2006) and Chaminuka
et al., (2011) could be attributed to lack of tdmgihousehold benefits from wildlife and
absence of a mechanism to compensate househotdsuffer wildlife damage. These
problems if not addressed, could have implicatfongarmers’ support for conservation
and emerging land use alternatives in the GLTFCéhsas game ranching and wildlife
based tourism. Weaver and Skyer (2005) reported theal communities in Namibia
had a mindset change and started viewing wild&fe@a asset rather than a community
liability after they started receiving tangible leéits such as income, employment and
meat from wildlife and the negative attitude towsawdldlife changed. Cousins (1999),
(Cumming, 2005), and Boyd et al. (1999) illustrdite potential tradeoffs between cattle
farming and wildlife regarding competition for gnag, depredation of livestock by
wildlife and diseases transmitted from wildlifelteestock. These negative externalities
of wildlife can reduce the income from cattle, #® making it necessary for
households to engage in other livelihood strategtethe interface (Chaminuka et al.,
2011). In Botswana, Mbaiwa (2008), found that gtowt wildlife based tourism
reduced household livelihood activities as someshkbalds stopped cropping and
keeping cattle. Although wildlife based tourism waeneficial for some households, it
increased rural urban migration as households gotmltounter the seasonality of

tourism income.

The fact that only five percent of the cattle hdwdds in Mhinga depended solely on
cattle income indicates the need to explore otpé&opos for development as cattle alone
cannot be sufficient as a driver of developmenthim area. This is more so when it is
considered that the area is drought prone, ande tiaee constraints to livestock

marketing in the redline (Chaminuka et al., 20FLixthermore, the current main source
of income which is social grants could be considere external subsidy to the system,
which in the long term might not be sustainablgeeslly in the face of increasing

population pressure. Dryland cropping is not a labcome generating option for most
households, due to the dry conditions in the a/daen it is considered that only 11%
of the households in the area own cattle, and mdiehefit from the use of grazing

area, it seems plausible that other householdsdasupport alternative land use option
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such as community wildlife tourism projects thatouMd enable them to also benefit
from the use of grazing land. It has been shownwiidlife land use can generate more
profits and provide a viable option to replace omplement livestock farming in dry
of cattle to livelihoods for CH whilst accommodafiother possibilities for livelihood
diversification in line with plans of the (Joint Magement Plan Working Group, 2001)
in the GLTFCA.

Integrated wildlife and cattle farming where anismalich as antelope and zebra graze
together with cattle on the land could benefit bGth and NCH. It has been practiced in
Kenya (Boyd et al.,, 1999) and on commercial farmszZimbabwe (Kreuter and
Workman, 1996). In Kenya, integrated wildlife litesk management was found to
have positive benefits in terms of food securigsttincome generation, asset building,
reduced household vulnerability and sustainableirabtresource use (Boyd et al.,
1999). In Namibia, activities such as hunting, temand forest products harvesting and
tourism activities were found to have higher resutm land than agricultural land uses
(Barnes, 1995). The advantage might be increaseehves from the land through
wildlife harvesting and tourism incomes, withoutcassarily replacing livestock. The
costs and benefits associated with wildlife livegtantegration, however, need to be
carefully assessed, and problems of disease tragwmj predation and crop damage
addressed. The CAMPFIRE model in Zimbabwe, whermngonities involved in
normal agricultural practices, co-exist with wifdli and earn revenues from sale of
rights to access wildlife to external agents (Bo8601; Murphree, 2009) provides
useful lessons for multiple land use possibilitidfle success and possibilities for
wildlife land use in communal areas depend on #&tyapf socio, economic, political

and institutional factors which are beyond the gcofthis paper.

Another possibility is to have the area declaread asnservation area with potential to
generate income from payment for ecosystem serviglggnaut and Moolman (2006)
argue that it is possible for the communal landaeelpt on the southern border of the
KNP to earn more value from conservation than airdeenefits obtained under

subsistence livestock systems. Such a scheme waed to be considered in light of
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various factors that include the fact that catls bultural values, the possible lack of a
market for ecosystem goods and services and instinl and managerial challenges of
establishing and operating such a scheme (BligaadtMoolman, 2006). Lastly, even
with conservation, tourism, and game ranching gidssible that sufficient incomes and
employment would not be generated in the area $nesbouseholds would still
continue to live in poverty. Other ways to provisigfficient means of living for the
population such as investment in education to engigople to seek employment

outside the area can be explored.

Although this study did not delve into the subjetither livestock, it is possible that
small stock and poultry could have an importang tol play in supporting livelihoods at
the interface. In Zambia, farmers who live withdiifle have benefitted from livelihood
diversification in poultry and small stock prodwetj amongst other activities. The
initiative, spearheaded by a company called COMAQCbmmon Markets for
Conservation) is aimed at saving wildlife habitdtilat reducing poverty and hunger in
communities living with wildlife (COMACO, 2011). Ehinitiative managed to increase
productivity of goat and poultry production througiterventions to reduce disease,
improve husbandry practices and through provisibrmarkets for these and other
agricultural products. In Mozambique, improvemerft fmusbandry practices and
Newcastle disease control in village chickens wamdl to have positive effects on food
security and poverty alleviation for householdsnigvin the Limpopo National Park
(Radosavljevic et al., 2010). In the southern paithe KNP, Shackelton et al. (1999),
found that household benefits from goats includeshcsales, meat and ceremonial uses.
In this study, the direct use value of goats tosetwlds was found to be about 9% of
the value derived from cattle, and in another stogyovie et al. (2006) the direct use
value from goats was 2% of that derived by houskh@ilom cattle. Regardless of the
size, the contribution of small stock and poultoy rural livelihoods should not be
understated, and particularly for countries suclZiagabwe and Mozambique where

the rural economy is mainly driven by agricultypabduction.

4.6 Conclusion

As the GLTFCA emerges it is important for commuastiplanners and policy makers

to consider existing land uses and how they castimngthened and integrated with
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emerging land uses that have potential to incréasemes and employment. With
increased livestock/wildlife interaction the pexea threats to cattle farming that are
associated with the interface are likely to inceeakhis could further alienate farmers
from supporting wildlife tourism based land usesevditheless, the fact that the
majority of the households do not actually own lea{tlespite benefitting indirectly

from cattle), could present an opportunity for Wikeltourism land use to be considered
as an option that could result in more househotigefitting from the use of available
land. It has been suggested that there may bedtnaeview existing land uses within
the GLTFCA and explore possible paths of develognimncommunities like Mhinga

that are adjacent to protected areas (Cumming.,e2@07). These calls to review land
use practices at the interface indicate a possitdage in terms of focus on livelihood

strategies at the interface and hence revisitingdke cattle at the interface.

From a methodological point of view, advocating tise of qualitative approaches viz a
viz quantitative approaches or vice versa in vauime role of cattle, is not sufficient

but rather the discourse should be towards devedopiethodologies that combine the
two approaches. Policies or local programmes foatedl on the basis of single-oriented
approaches are not the most ideal approach to ealtha role of cattle and livelihoods

at the interface.

The expected shift by proponents of the GLTFCA fragricultural based land uses
towards wildlife tourism based land uses, might bet fully supported by rural
communities given the importance of cattle in rurnalihoods for both cattle owners
and non-cattle owners, and its relationships witiep livelihood strategies. Although
there is potential for livelihood diversificatiomé multiple land uses in the GLTFCA
for sustainable development, cattle have financidtural and human capital livelihood
roles for households at the interface which shootit be underestimated. The
importance attached to cattle, and the prospedaorapetition that could arise from
wildlife-tourism based land uses will differ consrdbly between the three countries in
the GLTFCA.
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CHAPTER FIVE > Tourist Preferences for Ecotourism in Rural

Communities: A Choice Experiment Approach

Petronella Chaminuka, Rolf A. Groeneveld, Odirilwe Selomane, Ekko C. van

lerland

® This chapter is based on an earlier version ofauscript published ifiourism Managementas;
Chaminuka P., Groeneveld R.A., Selomane A.O., amdlgrland E.C. (2012) ‘Tourist Preferences for
Ecotourism in Rural Communities Adjacent to Krubjetional Park: A choice Experiment Approach’
Tourism Management, 33%8-176.

An earlier version of the paper was also preseatdde 12th International BIOECON Conference, From
the Wealth of Nations to the Wealth of Nature: Retimg Economic Growth, Venice, Italy, September
27- 28, 2010
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Abstract

This paper analyses the potential for developmércotourism in rural communities
adjacent to Kruger National Park (KNP) in South ié&. We determine preferences of
tourists, according to origin and income levelsr Bcotourism and their marginal
willingness to pay (MWTP) for three ecotourism itites: village accommodation,
village tours and visits to crafts markets. Datar@veollected from 319 tourists through
choice experiments, and analysed using a conditipnabit model. Findings indicate
reluctance on the part of all tourists to use acowwdation facilities outside KNP, but
interest to purchase village tours and visit vikagased craft markets. MWTP was
negative for accommodation for all income groupst positive for village tours and
crafts markets. Among international and high incagneups of tourists, tourists were
willing to pay much higher fees than proposed bymmnities. These findings suggest
the potential for development of some limited eaaso services in villages adjacent to
KNP.

Keywords:Ecotourism, Choice experiment, Village tours and asommodation,

Craft markets, Marginal willingness to pay
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51 Introduction

The concept of ecotourism and its implementatiothie tourism industry has raised
interest and debates on international fora sucth@2002 World Ecotourism Summit
held in Quebec, the 2002 World Summit on Sustasmabkvelopment held in
Johannesburg, and the Global Ecotourism Confer@®@¥ of Oslo. Although the
potential of ecotourism to contribute towards poyealleviation, biodiversity
conservation, and employment creation has beenoadkdged (Fennell, 2001; World
Ecotourism Summit, 2002; Millennium Ecosystems Asseent, 2004), the challenge
remains in finding ways to implement ecotourismairmanner that jointly addresses

these issues.

The key principles of ecotourism as laid out in @eebec Declaration on Ecotourism
(World Ecotourism Summit, 2002) are (i) active cdnition to cultural and natural
heritage; (ii) inclusion of local and native comntigs in the planning of ecotourism
and a contribution to their well-being; (iii) vieits are familiarized with the cultural and
natural heritage of the places they visit; (iv)teetndependent travelers and organized
tours of small-sized groups. It has been argued ¢oatourism has a comparative
advantage as a driver for rural development bec#usads to occur in peripheral and
non-industrialized or rural regions, where oppoitiaa for expanding the economy can
be realized at a relatively low cost (Boo, 1990)eTnvolvement of local communities
in ecotourism can also improve their attitudes talsaonservation. Controversy exists,
however, over the meaning of the concept, its dperalisation (Fennell, 2001; Weaver
and Lawton, 2007) and its potential to yield soeomnomic benefits for rural

communities (Isaacs, 2000; Wunder, 2000).

Operationalisation of ecotourism that promotes ¢gjoals of contributing to nature
conservation and rural development, requires thitl tommunities and managers of
protected areas have information on the touridiepeaces for ecotourism, its attributes
and economic potential (Hearne and Salinas, 200@)m an economic perspective,
demand and supply side considerations are alsortargo The success of ecotourism
hinges on the extent to which local communitiesvaiting and able to be involved, in

the planning and implementation of ecotourism mtsjgSpenceley, 2006; Munthali,
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2007). At the same time, the preferences of tafist specific ecotourism activities
and their willingness to pay for the ecotourism d@@nd services that communities

supply is also important.

There is no consensus on the exact definition ofcegism in literature (Weaver and
Lawton, 2007). According to (Blamey, 2001), thestfiformal definition of ecotourism
is credited to (Ceballos- Lascurain, 1987) who riedi ecotourism asJravelling to
relatively undisturbed or uncontaminated naturakas with the specific objective of
studying, admiring, and enjoying the scenery aadvitd plants and animals, as well as
existing local cultural manifestations (both pastdapresent) found in these area8.’
content analysis of the definition of ecotourism Bgnnell (2001) based on 85
definitions of ecotourism revealed that the defomtvaries with context and overtime.
The most common variables frequently cited in tleéinitions were; (i) reference to
where ecotourism occurs, e.g. hatural areas; ([@awation; (3) culture; (4) benefits to

locals; and (5) education.

Given the diversity of ecotourism options and mflatbusiness models, it is
understandable that there is a lack of informatinriourist preferences for ecotourism
and how it can be operationalised in local commesitLack of capacity for business
development in the local communities and limitefbimation on possible ecotourism
businesses have been identified as problems lignithe potential of ecotourism
(Munthali, 2007; Spenceley et al., 2008) aroundquied areas in Southern Africa. A
study conducted by Mabunda (2004), also indicaked &lthough rural communities
adjacent to the Kruger National Park (KNP) in So@ftica were interested in sharing
their cultural heritage with the tourists, the partknagement framework did not enable
them to do so. Mabunda (2004) also highlights teednfor research that investigates

tourists’ experiences and expectations in and atole KNP.

The main aim of this study is to analyse tourisgf@rences for ecotourism and their
willingness to pay for ecotourism activities inabcommunities adjacent to the KNP in
the Great Limpopo Transfrontier Conservation AréaTFCA). In addition the study

examines the opinions of tourists regarding thati@hship between ecotourism and
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rural development. There are plans at local, mpaiciand transfrontier levels to
develop ecotourism in rural communities throughestment in tourist accommodation
facilities of various types and promotion of cutitourism (Mhinga, Undated, Joint
Management Plan Working Group, 2001; Thulamela Lddanicipality, 2009). We
provide answers to two questions. First, what sbdcotourism goods and services are
tourists interested in? And second, how much awgidts willing to pay for these
services? To enable a better understanding of sioumpreferences we distinguish
between tourist nationality and income groups asfepences have been shown
elsewhere to be heterogeneous between internat@emal local tourists, and also
between different income groups (Kepe, 2001; Heamsk Santos, 2005; Weaver and
Lawton, 2007).

Our paper makes the following contributions to litexature. First, it adds to the limited
amount of non-market valuation studies on ecotauiis sub-Saharan Africa by means
of choice experiments which is a relatively newhtgque in this field of study. Second,
our study contributes to the debate on the extemthich ecotourism can yield socio-
economic benefits for rural communities. As suble, $tudy describes a case study that
provides information that can assist managers ofepted areas, local level planners,
entrepreneurs and rural communities in decisionimgagrocesses and development of
ecotourism in the GLTFCA.

5.1.1 Ecotourism in the GLTFCA

Transfrontier Conservation Areas (TFCAs) encompass or more protected areas
which cross frontiers between two or more countrigsee GLTFCA was established in
2000 and straddles Zimbabwe, Mozambique and Soditicad In South Africa the

GLTFCA encompasses the Kruger National Park, peivgame reserves and rural
communities adjacent to the KNP (see Figure 5ldhe GLTFCA, it is envisaged that
communities residing on the borders of the park el able to engage in ecotourism
which is seen as a bridge between nature consenvaiid rural economic development.
Ecotourism’s main attraction lies in its potentid provide complementary or
alternative solutions to problems of low incomegghhunemployment and limited

economic opportunities for rural communities withtime GLTFCA whilst ensuring
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sustainability of wildlife conservation (Joint Magement Plan Working Group, 2001,
Munthali, 2007).

The KNP, which attracts over a million tourists pyear, has in recent years made a
concerted effort through its People and Consermdiitvision to contribute towards the
socio-economic development of communities in andléang the park (South Africa
National Parks, 2008). Past studies by Spencel@g§6)2and Spenceley et al. (2008), in
the GLTFCA and KNP have noted that efforts to stuftonservation approaches that
benefit local people have only resulted in a femowinity members being employed in
existing and upcoming private tourism facilitiestheut proper empowerment of rural
communities and creation of sustainable economijgodpnities to enable them to

benefit more from tourism.

Some of the rural communities interested in stgrcotourism projects, but lacking
information on tourist preferences or possible @gnsm projects, are situated on the
northern borders of the KNP, near Shingwedzi anddBuMaria camps (Figure 5.1).
The communities fall under the jurisdiction of Mba Traditional Authority and are
amongst those least developed in terms of oppaisnior employment and tourism
related businesses, and would benefit from viabtg#airism development. This study
investigates possible ecotourism development os ithinote side of the KNP using

choice modeling approaches.

108



[

{

Jf ' "'\\ V‘i\-‘\‘\\“*—n R :AT‘:./.zimhahwe
:J;/\ !‘:, \\'\,‘ J Namibia J Bots wa;‘ai j-:'“ﬂ-‘—.' E
om0 ‘-\,\ \ « s i
MHI NGA / Punda Maria | Voo il
/ i L i & i
/ 3 \"‘A‘I"\-r South Africa 7, |7
/ b \\ \«. b y ;'"
'\ Shingwedzi = |\ J - ""
| ”'
‘,‘\‘ j
| ]
A\ f
\\ f
ik B \ ’l
.\ ;
!
I\\ /
Y )’
'\‘\ J[
1 /
1
L/
| )
L
| 1
= L, 1”
‘——f\xr /..~ =" T \I\ lr
iy bi /
[f  Skukuza 5 " !
LEGEND heprer 5 Al
Rest Camps \\ ,l
» Main Roads
Kruger National Park =
’_- Other Reserves ki o~ E
Figure 5.1 Location of the three KNP camps where #hsurvey was conducted
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Theoretical background of the choice modellingpproach
Microeconomic foundations for choice models derfvem Lancasterian consumer

5.2
theory (Lancaster, 1966) which postulates thatrssamer derives utility not from the
good itself but from attributes of the good thahmat be purchased independently.
These attributes can in turn take on different levand by varying these attributes and
their combinations it is possible to create difféarggoods from which a consumer

chooses (Hanley et al., 2001). Econometric reptatien of consumer choices in non-
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market evaluation and marketing studies is mostnsonty done through random
utility theory which can be used to model multinemchoices where there is no

ordering in the alternatives.

To illustrate the basic model behind choice expents, consider a tourist’s choice for a
trip from a set of different possible ecotourisiipgr Suppose that each trif) ¢onsists
of K different attributes, which among others inclutle tocation of accommodation,
the price of the trip, and the possible inclusidma @illage tour. Each of these attributes
can take on different levels. Assuming that thétytihat the tourist derives from trip

is a function of the trip's attributes (i.&J); = Ui(X;), whereX| is a Kx1 vector of
attributes), and the tourist can choose from ao&éttrips, then he or she will choose
trip 1 if it gives the highest utility of all avaible trips:

Ui(X2) 2 Ui(X)) 0j O J. 1)

Random utility theory assumes tHat can be divided into a deterministic component
(Vi) and a non-deterministic componegy)( The non-deterministic component follows
a predetermined distribution and is due to unolzd#evcharacteristics (Manski, 1977).

Accordingly, the utility (J; ) derived by tourist from trip j is expressed as:

Ujj = Vi(X)) + & (2)

Under these assumptions, the probability of indigid choosing alternative 1 over all
other alternatives in choice skis equal to:
Vi(Xl) +&1 2 Vi(Xj) +&j = Vi(Xl) - Vi(Xj) 2 &j - &i1. (3)

The exact estimation method used depends on thenpsisns made regarding the
probability distribution of;. If ¢; can be assumed to belependently and identically
distributed, and to follow a Weibull distributiorG{eene, 2003), one can use the
conditional logit model. In this model the conditad probability of alternative 1 being
selected out of a set of alternatives fromJsstspecified as:

__exp¥,y)
T ey X

03
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This specification, however, implies that the setecfrom the choice set must obey the
Independence from Irrelevant Alternatives (I1A) peoty. This property states that
given, alternatives 1, 2, and 3, the relative pbiiig of a person preferring 1 over 2
will not depend on 3 being available. This propeyconsidered to impose strict
restrictions on the use of the conditional logitdelb(CLM), and where it is violated
then applying CLM will give biased results (Longdaifrreese, 2006). Where the
alternatives that are contained in the choice seiclbbse substitutes of each other the

[IA becomes too restrictive and CLM cannot be agapli

One of the solutions to this problem is to usedtweditional probit model which allows

relaxation of the restriction imposed by the IllAoperty, and is able to generate
unbiased estimates (Hausman and Wise, 1978). Tinditmmal probit model assumes
that the non-deterministic componegj) (has a multivariate normal distribution and can
be correlated across choices. So far the condltiordbit model has not been widely
used, mainly because of computational problems rgte calculation of maximum

likelihood infeasible (Swait, 2007), but recent dieypments in software development

and computational capacity have largely solveddlpEeblems.

5.3 Design of the choice experiments

Choice experiment studies require important deossito be made on the number of
attributes, the number of levels for each attributieat those levels should be, and how
those levels and attributes should be describedl@yaet al., 1998). The attributes and
levels are combined such that a set of alternatesslt, which is then presented to the
respondents. The respondents are asked to chosisetéferred alternative from this

set. Among the alternatives, a status quo optiaften also included, which expresses
the current situation. Including the status quoiawptin the choice sets enables

interpretation of results in standard welfare ecoios terms (Hanley et al., 2001)

The attributes in this study were developed aftep@sultation process with different
stakeholders. Two workshops and three focus gresgussions were held to discuss
options for development of ecotourism in Mhinga dadidentify possible goods or

services that village members could offer tourigisither discussions were held with
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game rangers inside the KNP on possible attriboftes ecotourism package to tourists.
Having the local communities participate in thegass of attribute identification was
also done to ensure that whatever choices weremtexs to tourists would reflect what
the local community wanted to offer. This is partarly important given that by
definition ecotourism entails community involvemeamid empowerment (Campbell,
1999; Fennell, 2001). This process identified gdatours, craft markets and village
lodges as possible ecotourism services, and hergsilybe attributes of an ecotourism
package. A price level attribute was added to nfake attributes with different levels
that were used in the choice sets. The levelsherprice attribute were based on the
amount that villagers indicated that they woulet Itk be paid for village tours and craft
market entrance, and on the price that was beiaggel for similar village tours at the

time of the survey by villagers on the far soutitesof the KNP.

The explanation of the attributes and the attribdeiels in the choice experiment were
as follows:

AccommodationTourists could have the opportunity to stay inagé lodges or in the
KNP as the current default option. These lodgeslavhave similar prices or standards
as those of the KNP. This attribute took on twaelevaccommodation inside the park
as is currently the case, or outside in villagegtesi

Craft marketsCurrently craftsare sold in KNP shops, but tourists do not have the
opportunity to see the making of these producttaliishing village craft markets will
give tourists a chance to witness and participatthé process of making souvenirs as
an ecotourism activity. This attribute also had tewels: visit to village crafts market
or no visit.

Village cultural toursThe tour would last abo®-4 hours. Activities include interaction
with locals in their day to day lives, photograplyltural entertainment group, visit a
traditional healer, the Tribal court house andtuvsiltural village. This attribute also
had two levels: cultural tour or no cultural tour.

Price- These activities would come at an additional edxive the KNP entrance fees.
This attribute had three levels: RO ($0), R1600j&® R320 ($40) at the exchange rate
of US$1=R8.
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The combination of all attributes and levels resint a full factorial design which has

2% x 3 = 24 different alternatives. A fractional factorial igs was employed to obtain a
smaller number of replicates in which all main effeand two-factor interactions could
still be estimated (Johnson et al., 2007). Takimg iaccount the problems of overlap
and dominance or near dominance of some choiceas#&ital of seven choice sets were
generated for the questionnaire. However, utildlabce between alternatives to reduce
dominance (Johnson et al., 2007), could not beiderexd because of the lack of prior
information on the tourist preferences in the afeaurists were presented with seven
choice sets, each with three options. The statasogtion was included in all the choice
sets giving room for a respondent to not select @nghe two alternatives provided,
which would in turn give an idea about the interestlack thereof in the potential
ecotourism activities to be offered. Given the tedi literature on tourist preferences
and choice experiments in studies in South Afratitude and opinion questions were
included in this survey to assist with the undemdtag and explanation of some

responses.

5.3.1 Data collection

Data were collected in December and January of 22008 and 2009-2010. The choice
of months was deliberate to maximize chances dariwgwing a large number of

tourists and to interview both domestic and inteéamal tourists as December is peak
tourist season in KNP. The interviews were condligteShingwedzi and Punda Maria,
which are the camps nearest to Mhinga, and Skukuazigh is the biggest camp in the
KNP (see Figure 5.1). The questionnaire was pitedesnd revised prior to the surveys.
Permission had been obtained from KNP to conduststirvey.

A trained enumerator in each camp administeredqinestionnaire. Because of the
diversity in nationality and languages of the targeoup it was decided that all
interviews be conducted in English. Enumeratorsloamly picked a number between 1
and 10 every morning, and thereafter approachexy @t tourist for interviews. If the
tourist declined to participate then they would raagh the next one, and count again

the 10" one. This enabled some systematic random samplintgurists, who were
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approached inside the park at the reception areagstaurants, utility shops, picnic
areas and accommodation areas. In some cases @atorseladministered the
questionnaire face to face, or where preferred,thef questionnaires with tourists for
them to fill in on their own and made arrangemefus later collection. The

questionnaire was self-explanatory.

54 Results

5.4.1 Tourist socio-economic characteristics

A total of 324 tourists took part in the surveyt baly 319 questionnaires were usable.
With three options and seven choice set per resgundhis resulted in 6699
observations. General socio-economic charactesistictourists that took part in the
survey are shown in Table 5.1. The average agespiondents was 42.8 + 15.2 years
and there was a fair distribution between male fenthle respondents. Incomes were
pre-classified into four categories, and for intgional tourists most of their incomes
were in the two higher categories, whilst incomes domestic tourists were
concentrated in the two lower categories. As exgakbcthe South African tourists
comprised the bulk of the respondents, whilst ma@onal visitors accounted for about
36% of respondents. This sample distribution ofomadity fits in with KNP statistics
that show that international visitors comprise kew 30-35% of total visitors to the
park (South Africa National Parks, 2007). Very fefMthe respondents were travelling
alone and most of them were not first time visit@specially in the domestic group.
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Table 5.1 Socio-economic characteristics of survegspondents

Characteristic All tourists Domestic International
tourists tourists
g"e‘?‘” age inyears and standard ;g 155y 404 (14.1) 47.4 (16.2)
eviation
% Male 49.8% 49.3% 45%
Income less than $12 000 20.1% 25.6% 9.4%
Income $12 001-$25 000 25.4% 35.5% 7.5%
Income $25 001-$50 000 32.3% 25.6% 43.4%
Income above $50 000 22.1% 13.3% 39.6%
Nationality South African 62.0% 93.5% 0
Stay of more than one day 75.2% 64.2% 97.2%
Travelling alone 1.9% 1.9% 0.9%
Respondent visited KNP before 72.2% 87.9% 41.3%
Respondent planning to return to 89.4% 96.2% 75 704

KNP in next 5 years

5.4.2 Results of the choice experiment

Data were analysed using Stata intercooled Versibh. Log-likelihood ratio tests for
the IIA property comparing a model with correlatedors to the nested model with
uncorrelated errors (Greene, 2003) revealed thatltA assumption was violated
(x°=9.68; p=0.00; df=1) The conditional logit would not be appropriatadéehence a
conditional probit model was estimated. Followingudman and Wise (1978), the
deterministic part of the estimated utility functitor thei™ individual and™ alternative

takes the form:

Vij :5j +:BAAj +:BCCij +13rTij + 5 PiJ" %)

whereg; is an alternative specific term to capture a pmespreference for one of the
alternatives regardless of their attributgh; is the coefficient of the location of
accommodationd is a binary variable indicating the location otasmodation (0 =
inside KNP; 1 = in a village outside KNP is the coefficient of the crafts markeg;
iIs a binary variable indicating whether the triludes a crafts markefir is the
coefficient of a cultural village touff is a binary variable indicating whether the trip
includes a cultural village toufp is the coefficient of the trip price; aflindicates the

price of the alternative.
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The conditional probit procedure in Stata (asmgjdiies the variance to 2 to solve
identification problems commonly associated witinditional probit models (Long and
Freese, 2006; Swait, 2007). In all cases, the Haslee sequence, which has the
advantage of speed (Long and Freese, 2006), wak ass¢he integration option for

simulated maximum likelihood estimation.

Normal calculator aggregation of choices made lspaadents show that there was
some interest in engaging in ecotourism. The stgtus option (which entailed no

ecotourism activities in surrounding villages) wdmsen in only 28% of the cases in
the pooled sample, with the respondents choosiagpthsented alternative options in
most of the cases. In all cases, the status quropds assumed to be the base
alternative. Table 5.2 shows that all the attributes were sigaiit in determining the

choices that the tourists made, and the coeffiadérdoth the accommodation and the
price variables have negative signs, for the posiuple. This suggests that tourists
prefer accommodation in the park to accommodatiaside the park, have an interest

in the village tours and crafts market and alsdgura low fee to a high fee.

Respondents were asked to indicate their originiacmime category, which enables us
to investigate the effect of these characterisiitgourist preferences. In classifying by
origin, two groups are used. The first group terneimmestic tourists’ are of South
African and other African nationalities, and the@®sd group ‘international tourists’
comprises all other nationalities. The other Afmigaationalities comprise only 6.5% of
the domestic group. The second classification ofists is by income category, and the
sample is spilt into four income categories. AltbuPearson chi-square tests confirmed
a relationship between the origin of tourists amebime levelg,°=1400; p=0.00; df=3)
by income categories, it was decided to contingeahalysis with both classifications
because both have been shown to be important deterta of tourist preferences
(Hearne and Salinas, 2002; Hearne and Santos, 20@bjnight not necessarily affect

preferences in the same way.
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Table 5.2 Conditional probit model estimates for dltourists, domestic tourists and
international tourists

Attributes All tourists Domestic tourists International

tourists
Accommodation -0.41% -0.4 *** -0.43 ***
(0.09) (0.11) (0.15)
0.35%** 0.33*** 0.37***
Craft markets (0.05) (0.06) 0.0
Village tours 0.41%* 0.46*** 0.33***
J (0.06) (0.08) (0.1)
Price -0.01 -0.01%+* -0.01*
(0.00) (0.00) (0.00)
; 0.42*** 0.25** 0.79%**
Option1_ASC (0.09) 0.12) 0.16)
: 0.34*** 0.19 0.65***
Option2_ASC 0.1) 0.13) 0.17)
Log- likelihood -2127 -1437 -676

Significant at * 10%, ** 5% and *** 1%.Standard errors between brackets

Effect of tourist origin and income on choices

When the sample is split by nationality, about 3@@omestic tourists preferred the
status quo option, whilst in the international teugroup only 22% of the respondents
preferred the status quo optioBonditional probit estimates for the two groupstdpf
origin are also shown in Table 5.2. Similar to go®led sample, the coefficient of both
accommodation and price variables have negativassidor both domestic and
international tourist groups. Results suggest #tlatourist groups show an interest in
village tours and crafts markets, and prefer accodation inside the park to village
accommodation. A likelihood ratio test was conddct® investigate whether
preferences differ between domestic and internatidourist groups. The likelihood-
ratio test statistic was 28.44 (P=0.0004). The hypothesis is thus rejected and we
conclude that there are statistically significainffedences between the two groups,

hence the groups should not be pooled in analythieig choices.
Table 3 shows that there are differences in thentxito which tourists in different

income groups respond to the attributes in thecehsets. All income groups prefer

KNP accommodation to village accommodation, exéapthe lowest income group. In
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the low income group, the accommodation attribusesdnot seem to be driving the
choices made. All income groups show an intereshéncraft markets and the village
tours. The main difference between the income ggashat the price attribute is not
significant in the highest income group and doeshawe a negative sign, whereas it is
significant at 5% level in the second and thirdome groups. Likelihood ratio tests for
the income groups and the pooled sample also shaithie income groups should not
be pooled but modeled separately. The likelihodid statistic is 308.35 (P=0.000).

Table 5.3 Conditional probit model estimates foraurists grouped by income
groups

Attribute Income Income Income Income
less than  $12 001- $25 001- above
$12 000 $25 000 $50 000 $50 000
Accommodation -0.16 -0.54** -0.43*** -0.76**
(0.12) (0.22) (0.14) (0.27)
Craft markets 0.25%** 0.40%*** 0.39%** 0.38***
(0.09) (0.112) (0.09) (0.12)
Village tours 0.34*** 0.46%** 0.36*** 0.59%**
(0.11) (0.14) (0.1) (0.17)
Price -0.01*** -0.01** -0.01** 0.01
(0.00) (0.00) (0.00) (0.01)
Optionl_ASC 0.20 0.61** 0.60*** 0.22
(0.17) (0.24) (0.15) (0.28)
Option2_ASC 0.33** 0.25 0.56%** -0.01
(0.13) (0.27) (0.14) (0.34)
Log-likelihood -414 -517 -625 -417

Not significant, Significant at * 10%, ** 5% and *1%. Standard errors between

brackets

Willingness to pay estimates for the different grou

From the estimates in Tables 5.2 and 5.3, it issiptes to estimate the marginal
willingness to pay (MWTP) for each of the variabI®BNTP can be estimated from the
marginal rate of substitution between the attriledefficient and the coefficient for the
price attribute, in the form of:

MWTP - — :Battribute .
B

P
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For both the village tours and the crafts mark#is, domestic tourists have a lower
MWTP than their international counterparts (Tabld)5or the pooled group. The
MWTP estimates for the international tourists ds® anly significant at the 10% level,
unlike in the pooled sample and for the domesirigr As expected MWTP for tourists
to use village accommodation is negative. This eaggthat tourists might need to be
given a discount or some form of compensation fi@mnt to switch preferences from
using current KNP accommodation to village accomatioth. In almost all cases,
MWTP for crafts and tours are higher than the maximvalue of $40 that had been

proposed in the choice sets.

Table 5.4 MWTP estimates for domestic and internatinal tourists in $

Attribute All tourists Domestic tourists Inte_rnatlonal
tourists
-56.8 ** -48.8** -82.4
Accommodation (-94.8 ; -18.8) (-86.6 ; -11.0) (-197.9; 33.1)
19.4 19.3 58.9
47.7%** 39.8*** 70.1*
Craft markets (22.8 ; 72.5) (16.1; 63.4) (-12.1;152.3_
12.7 12.1 42.0
56.7*** 54, 7*** 63.4*
Village tours (27.0; 86.3) (22.0; 87.4) (-8.4 ; 135.3)
15.1 16.7 36.7

Significant at * 10%, ** 5% and ***1%Standard errors in italics, 95% confidence
levels in brackets

Table 5.5 shows the MWTP estimates for the differeoome groups. Expectedly, the
lowest income group has the lowest MWTP. This gralgp has a MWTP that is within
the $0-40 limits that were set. For all attribuths third income group has MWTP
estimates that are higher than the $40 limit sehénquestionnaire. All groups display

negative MWTP estimates for accommodation outdide<iNP.
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Table 5.5 MWTP estimates for different income group in $

Attribute {E;(r)]me less Income $12  Income $25 001- Income above
$12 000 001-$25 000 $50 000 $50 000

-15.3* -46.9 -53.4** 142.1
Accommodation (-33.1;2.6) (-103.9;9.2) (-103.0; -3.9) (-174.1; 458.2)
9.1 28.7 25.3 161.3
23.7%** 35.1** 48.3*** -70.4
Craft markets (10.0; 37.4) (1.8 ;68.4) (13.0;83.7) (-254.6; 113.7)
7.0 17.0 18.0 93.9
33.0*** 40.9** 44 1*** -111.5
Village tours (14.8; 51.1) (2.0; 79.7) (11.4; 76.7) (-395.8;172.7)
9.3 19.8 16.6 145.0

Significant at * 10%, ** 5% and ***1%. Standard errors in italics, 95% confidence
levels in parentheses

Tourist perceptions

In the supporting questions, tourists were askeshge of questions to determine their
opinions regarding the relationship between ruesletbpment and conservation as well
as their willingness to purchase ecotourism relgtsatls and services from surrounding
rural communities. The resulting responses for dstimeand international tourists are
shown in Tables 5.6 and 5.7. Table 5.6 shows tleaetwere differences in the interest
of international tourists to purchase certain egoson goods and services compared to
domestic tourists. The Cramer's V statistic whi@st$ the null hypothesis of no
association between the row variable and the colwammable for categorical data
(Agresti, 1984) shows association between natigngfouping of respondents and their
interest in purchasing domestic goods and serygmss Table 5.6). International tourists
seem to have a higher interest to purchase thesgmudl services that villages can offer
than domestic tourists. For instance, only 48% arhéstic tourists would purchase a
village tour compared to 63% of the internatiormlrists. This reluctance of domestic
tourists to purchase goods and services from tloal loommunities has also been
highlighted by Kepe (2001) who noted the reluctaateomestic tourists to visit and
share cultural experiences of communities adjaterat nature reserve in the Eastern

Cape province.

Similarly, Cramer’'s V statistics in Table 5.7 shdhat there exists a significant
difference between the nationality grouping of tstsrwith respect to their responses to
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key statements pertaining to the relationship betweconservation and rural

development. Whereas none of the internationalistsudisagreed with the statement
that tourism should contribute to the developméniooal villages, 10% of domestic

tourists disagreed with this statement. Simila@9% of domestic tourists disagreed
with the statement that the KNP should contribawards rural development in the
surrounding communities, compared to only 3% ofitiiernational tourists. Expectedly
the statement that rural development is more ingpbrthan conservation was met with
high levels (> 50%) of disagreement in both groof®urists, whilst almost 40% of the

respondents in both groups also disagreed witlstdtement that the KNP should only
focus on conservation and leave rural developm#atte to other stakeholders. This
could indicate that tourists are indeed aware efrthed for integrated efforts in both

conservation and rural development.
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Table 5.6 Tourist interest in purchasing ecotourism related gods and services from rural communities grouped byationality

IND NP P v df (2) Cramer’s V
% % %

I would purchase from surrounding villages...

Accommodation with KNP standards and prices
e International 20 30 50 3.16 0.1
« Domestic 23 37 40

Accommodation with KNP standards but lower

prices 26 23 51 5.2%* 0.1**
e International 22 35 43
* Domestic

3-4 hour village tour at R150 ($19)
e International 16 21 63 6.5** 0.1**
* Domestic 25 27 48

Crafts from a village craft market
e International 17 10 73 9.1%** 0.2***
« Domestic 22 22 56

Traditional meal sold prices similar to KNP meals
e International 35 12 53 8.1** 0.2**
* Domestic 28 26 46

Traditional meal sold at higher than KNP prices
e International 41 27 32 17.9%** 0.2%**
« Domestic 24 52 24

IND- Indifferent, NP- Not Purchase, P-Purchase
Significant at * 10%, ** 5% and ***1%
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Table 5.7 Tourist opinions on rural development and conservabn grouped by nationality

IND Agree Disagree yx2 df (2) Cramer's V
Visiting KNP, my only interest is wildlife
* International 11 70 19 3.2 0.1
» Domestic 8 79 13
I'm also interested in surrounding villages
e International 25 64 11 11.3*** 0.2%**
* Domestic 25 48 27
Tourism should contribute to development of surdbog communities
e International 10 90 0
« Domestic 8 80 12 10.5%** 0.2%**
Rural development is more important than conserwaati
* International 32 14 54
» Domestic 29 18 53 0.8 0.1
Conservation won't be sustainable without development in nearby
communities
e International 26 64 10 10.4%** 0.2%**
* Domestic 18 57 25
KNP should only focus on nature conservation artdural development
e International 38 27 37
* Domestic 21 36 43 10.1%** 0.2%**
KNP should support rural development in surroundiiigges
* International 15 82 3 13.7%** 0.3***
» Domestic 15 65 20
I would pay more for village tourism activities thaurrent KNP entrance
fees
e International 26 56 18 5.2%* 0.2**
* Domestic 20 49 31

Significant at * 10%, ** 5% and ***1%
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55 Discussion

This study is based on analyses of tourists preée® for ecotourism attributes which were
identified jointly with the Mhinga local communitjarough a consultation process. Results
of the analysis suggest that there is interestliage tours and crafts markets for domestic
and international tourist groups as well as acalisacome groups of tourists, but there is no
interest in staying in village based accommodaitioall tourist groups. The fee attribute was
only significant for the low income groups. Whemrists are grouped according to origin,
the fees were most significant for domestic tougistups. This is to be expected given that
domestic tourists on average have lower income ihi@nnational tourists. Likelihood ratio

tests justified modeling tourists separately in tyvoups based on origin, as well as in four

groups based on income.

The MWTP estimates derived suggest that tourissaglting to pay fees that are within or
higher than the set bid values of $0, $20 and $#@.results also suggest that the second and
third income groups as well as domestic touristiggoare willing to pay more for tours than
the bids included in the surveys. This finding cbbé interpreted in two ways. First, tourists
may indeed be willing to pay more than what is gaiharged for similar tours elsewhere and
prices indicated by the communities because th&yevthe service. Second, since these are
hypothetical packages tourists might state that #re willing to commit themselves to pay
more than they would actually pay should a market these services arise. It is thus
worthwhile for decision makers in communities irdarg to offer these services to look
further into pricing of these services. In Guateandflearne & Santos (2005) found that
tourists had a preference for higher entrance fieas lower fees into the park and partly
attributed this to the possibility that touristsgmi indeed realize the benefits of higher fees,

or low bid values in the design of the choice expent.

Our findings that tourists were generally reluctemtstay outside the park concurred with
studies conducted in other countries. Hearne & &ar{2005) found that tourists in
Guatemala had a preference for eco-lodges insel@ank compared to rural cabins outside
the park. Mackoy and Osland (2004), found that geafces of ecotourists for lodging
requirements were constant over time and acroggdisns. Proximity to a natural area was

one of the attributes that tourists considerecelacing accommodation.
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The reluctance of tourists to stay in village acowdation might be due to a number of
reasons. First, concerns about crime and persafetlysn South Africa might account for the
unwillingness of both domestic and internationairists to stay outside the KNP. This was
expressed in informal discussions with some ofttheists during and after the interviews.
Security concerns of tourists can impact on theileléty of ecotourism. This was also noted
by Hearne & Santos (2005) in Guatemala where the® a reluctance amongst tourists to
stay in rural cabins compared to lodgings in thdpahe second plausible explanation might
be the inconvenience that is associated with stapmtside KNP if the main reason for
visiting the area is to view wildlife and partictpain related activities inside KNP. This
concurs with findings by Wight (1997) that tourist'oose accommodation that enables them
to experience a place i.e. choice of the envirorinagrd activities is what motivates the
accommodation selected not vice versa. Indeed suintiee domestic tourists indicated in
informal discussions that they viewed KNP as a@labere they could get away from their
busy schedules in the city and spend some quietwith their families. Such tourists would
thus not be prepared to go and stay in villagesreviizgey were likely to come across and
interact with more people than in KNP. Thirdly, #i@eundance of alternative accommodation
and ease of access through online booking of KNBoramodation might act as a
disincentive for tourists to seek lodgings elsewhefhe KNP itself often has below
maximum occupancy rates for accommodation in mbgisacamps (South Africa National
Parks, 2007; South Africa National Parks, 2008).

A possible solution to the lack of interest in &jke based accommodation might be for
community lodges to be located inside KNP to all&evipossible concerns around security
and logistical inconvenience. The KNP currently hasncessions for investment in

accommodation facilities to private companies iagite park. Such an arrangement for local
communities would however, have to be more cangfodinsidered given that most of the

existing concessionaires in the KNP had not peréoiras well as expected due to various
reasons, such as low occupancy rates and overtingss(Spenceley, 2006). Stronger efforts
to market the surrounding villages as part of tiNPKexperience would influence the choice
of village accommodation by tourists. As long as KNP remains the only attraction to the
area, then tourists are likely to continue selgcticcommodation inside the KNP and not
outside. It is possible that expansion of cultwall social tourism aspects of surrounding
rural communities could lead to a shift in the f®an environmental areas as the main

determinant of accommodation choice as suggested/igit (1997). Furthermore it might
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be necessary to conduct detailed market studieetermine the types of tourists who are

likely to be interested in staying in villages hmat than targeting all tourists coming to KNP.

5.6 Conclusion

This paper analyzes the preferences of tourisengiage in ecotourism related activities as
well as their MWTP for three specific ecotourisrribtites, namely village accommodation,
village tours and visits to crafts markets in \gis adjacent to the Kruger National Park
(KNP). These attributes had been identified througtconsultation process with local
communities. Choice experiments were applied terdehe tourists' preferences and their
MWTP. Conditional probit models were used to amalysurist preferences by origin and by

income groups.

The results of our analysis suggest that theretisrpial for the development of ecotourism in
the surrounding areas close to KNP. It is, howenecessary to consider the pricing and the
nature of the services provided if ecotourism ihéopracticed successfully. The benefits
from developing accommodation facilities mainlygeted at KNP visitors might be limited,
but rural communities can still target KNP visitavio intend to stay in the park for village
tours and other cultural activities. Ecotourismhaties should complement existing activities
inside the KNP and target specific groups of tdsriparticularly international tourists who
have an interest in cultural related tourism atiéigi and low income groups of tourists who
might be attracted by cheaper accommodation outs&park. The finding that domestic and
international tourists had similar preferencesfierent magnitude of the willingness to pay
are similar to findings by Hearne and Salinas, @200r Costa Rica and Hearne & Santos
(2005) for Guatemala towards development of eattou It might thus be worthwhile to

charge different rates for the village tours forstic and international tourists.

This study can aid decision making for developma&necotourism by rural communities.
Plans to invest in tourism accommodation in commiesiadjacent to the KNP should
consider these findings and explore ways to addmsssts’ reluctance to stay outside the
park, or even consider situating village owned awowdation facilities within the KNP

itself. For the KNP and GLTFCA management, this study ssiggéhe possibility for

including cultural specific tourism activities withthe tourism plans for the transfrontier
park and also closer collaboration in developingt@arism with rural communities in the

GLTFCA. This would not only promote rural developmhéut also provide a bridge for the
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type of tourism that encompasses the principlas dait in the 2002 Quebec Declaration on
Ecotourism. The principles include active contribatto visitor familiarization with cultural
and natural heritage of places they visit and iolu of local and native communities in the
planning of ecotourism and better organized tofisyall sized groups. Capacity should also
be developed in local communities to harness thgoxpnities for income generation
through village tours and craft markets and othmreats of ecotourism. The insights into
tourist attitudes towards some ecotourism senhigislighted in this study can help planners
or project managers to understand the extent tohwioiurists would support efforts to bridge

the divide between conservation and development.

The intention of this study was to keep the desigmple given that choice experiments are a
relatively new data collection method in developouyntries. Future studies of ecotourism
in or around KNP could consider increasing the neimof attribute levels to increase
efficiency (Johnson et al., 2007) and detail imzof specific ecotourism packages to enable
development of tailor-made tour packages. A weakradsthe study is that in consulting
communities in terms of the possible ecotourismbattes, the resultant ecotourism packages
investigated ended up biased towards cultural $auriAlthough this was not the intention of
the study, the results of the study still bearvatee for the development of ecotourism in
these communities. According to Weaver and Lawg8i07), there is a growing tendency in
literature to see culture as a core component ef dbotourism attraction. In addition,
although some distinction might be made betweemoecsm and cultural tourism, there is
growing recognition that all ‘natural’ environmendse affected in a number of ways by
human activity, so culture is implicit in naturaurism venues, and the two cannot be
divorced. Future studies following a similar metbtogy could try to avoid this limitation,
by specifying the attributes of ecotourism in acdv&a@and then asking communities to select

from the range of options available.

Another possible limitation in this approach midtdve resulted from the reluctance of
tourists to use accommodation out of the park. Tduald have resulted in respondents
employing a lexicographic stratéggHensher, 2007) in terms of attribute processifignce

future studies can also investigate lexicographaaes in ecotourism survey results.

® This involves a respondent selecting the most imapb attribute, and subsequently deciding on tieoes
only on the basis of the levels of that attribatisregarding all others.
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The case specific nature of this study makes ficdit to generalize the findings to other
areas in South Africa, but even more so to othetegted areas in developing countries. The
study, however, illustrates the importance of chosxperiments as a useful tool through
which tourist preferences can be analyzed in thesldpment of new tourism sites or in
enhancing existing ones in other developing coestriSuch analyses can also guide
investment and provide information on the posgibai for involving rural communities in
tourism. Furthermore, the study contributes todghmwving body of literature on application
on choice experiments in developing countries, ilnstrates the usefulness of this approach
in ecotourism studies where most of the goods amdices provided cannot be valued

through market based techniques.
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Abstract

Conservation approaches that promote wildlife covsgon and stimulate local economic
development in rural communities near protectedaarare increasing in Southern African.
Facilitating attainment of these multiple goals veégs land use decisions that consider the
complex interactions between wildlife and livestoldcal socio-cultural concerns, and
environmental and economic aspects. Spatial langl m®deling, provides a method to
explore alternative configurations of land basedrelepment, and the tradeoffs between
different income sources associated with scenafdand use. Such land use modeling can
consider factors not previously integrated in lanse planning and analysis in Southern
Africa. We analyse the effects of a number of lasd scenarios, explicitly including
nuisance effects of wildlife to agriculture, plobnmectivity, fencing constraints, land
carrying capacity and water resources. Result shimat in principle it is possible to achieve
increase in income of more than 100% compared écsthtus quo land use allocation when
all these factors are considered in land use plagnBased on these results we argue that
rural development adjacent to protected areas canebhanced by further exploring the
potential of the prevalent natural resources andadting land to the most promising uses.

Keywords Spatial land use, conservation, wildlife, livestok, rural development
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6.1 Introduction

The relation between biodiversity conservation amelelopmental goals of poverty
alleviation and improvement of human welfare iseg klement for sustainable development.
There are increasing efforts to explore ‘win-winlgions to these important but sometimes
conflicting goals, especially in terms of land alition (Adams and Hutton, 2007; Munthali,
2007). Although it has been argued that linking sevmation and developmental goals is
difficult, even at conceptual levels (Brandon andIM/ 1992; Sanderson and Redford, 2003;
Roe et al., 2011), there is increasing pressurerotected areas and surrounding rural
communities in Southern Africa to deliver a welldseced mix of environmental, social and
economic benefits. Conservation approaches thahqie wildlife conservation and tourism
whilst simultaneously improving socio-economic citiotis of rural communities living at
the periphery of protected areas are gaining sudpmm both public authorities and non-
governmental organisations in Southern African (Véeaand Skyer, 2005; Munthali, 2007;
Venter et al.,, 2008; AHEAD-GLTFCA, 2010; Wilhelm-&emann and Cowling, 2011).
Advances in local development alternatives and landlti-functionality can provide
solutions for reconciling development oriented biedsity conservation and natural resource

management goals (Torquebiau and Taylor, 2009).

The Great Limpopo Transfrontier Conservation AréaTFCA), which links conservation
areas in South-Africa, Zimbabwe and Mozambique,satm integrate rural development,
tourism and wildlife conservation through sustalealand uses in and around protected
areas. Although there is a general consensustibatdncept of Transfrontier Conservation
Areas (TFCAS) increases economic opportunities fasters partnership between countries
and amongst different interest groups (MunthalD20 there is limited information on how
multiple conservation and development objectives ba achieved. Furthermore, there is
uncertainty on the likely implications of promotimgldlife and tourism-based land uses on
existing agricultural land uses and livelihood\ates in rural communities (Wolmer, 2003;
Cumming et al., 2007; AHEAD-GLTFCA, 2010; Cummir§11).

From the perspective of rural communities adjadenthe protected areas, the challenges
include zoning of land, the main resource availalbde reduce poverty through revenue
generation and employment creation, and livelihodgsrsification based on multiple land

uses (Munthali, 2007). Other concerns focus onaieduthe negative effects of wildlife on

131



agricultural activities, hereafter referred to asisance effects’ of wildlife (Anthony, 2006;
Chaminuka, 2011). Two important questions ariseclimmunities integrating wildlife and
agricultural land uses. The first question is howck of the available land should be
allocated to each of the different land uses (Matl2007), and how zoning of different
land uses can be done, considering interactiorts wiltllife, the prevailing characteristics of
the land and available resources. The second queistiwhat are the tradeoffs in terms of

income that are associated with the different apktnd use allocations.

Previous studies explicitly modeling land use opgian Africa have largely focussed on the
issue of land allocation and benefit sharing in samity wildlife programmes (see e.g.
Schulz and Skonhoft, (1996), Bulte and Horan (2088Y (Fischer et al., 2011)). Schulz and
Skonhoft, (1996) analyse land use conflict betwesidlife conservation and agro-
pastoralism in East Africa and determine the opitilaad allocation for different scenarios,
considering the nuisance effects of wildlife. Thamalysis, however does not consider spatial
location of alternative land uses. Bulte and HJ2003), analyse alternative patterns of land
allocation under different institutional arrangengeand related policy scenarios where there
is competition for land between agriculture anddlifié hunting in a non-spatial model. They
show that it is possible for different patternscohservation and agricultural development to
emerge in developing countries. The authors ackedgd the shortcoming of their analysis
regarding the simplifying assumption that all pésad land are homogenous and suitable for
wildlife and agriculture. They also indicate thhetfact that some land is more suitable for
wildlife than agriculture for example, would affdbe incentives for different spatial land use
arrangements. When the heterogeneous characterdtihe parcels such as distance from
the park, existing human settlements, rivers amatisoare considered, spatial land use
modelling thus becomes more useful. Furthermorm feopractical point of view, it is not
sufficient to indicate only the optimal amount laaltbcated to wildlife, but also the spatial
location of different land uses in relation to eather, and in relation to the bio-physical and
existing landscape features.

A different approach to analysing the competiti@ween wildlife and livestock which has
been used by several studies is bio-economic modekpproach. The bio-economic
modelling approach has been used in the past (®kband Solstad, 1998; Kinyua et al.,
2000) and recently by Fisher et al. (2011). Theraggh generally considers the incentive

mechanisms by which single or multiple agents maéeisions to support conservation or
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alternative land uses. For example, Fisher et28l1Y), analyse the welfare implications of
alternative forms of revenue sharing where wildafed agriculture are competing land uses
in Zimbabwe. Their model is not based on the assiom@f a social planner, but considers
three agencies mainly the communities, poacherstlagark managers. They model two
possible land uses, and depict the effects of ifieldis a function of declining rents from

agriculture. They conclude that results depencherektent of losses to agriculture in relation

to benefits, hunting quotas and the design of negesaring regime.

In this paper we demonstrate how spatial land usdefing can assist in evaluating the
consequences of alternative land use configuratidres apply the land use model that we
specifically developed to study competing claimslamd use and natural resources at the
interface of wildlife and livestock (Chapter 2). iOmodel focuses on alternative land uses
and includes the nuisance effects and damage dfife@ito agriculture, plot connectivity and
fencing constraints. We analyse how income will d&féected under various land use
scenarios. As an illustration, the analysis is iggpto the case of rural communities on the
north-western borders of the Kruger National P&KR) in South Africa. We show how
land can be allocated to the main potential sourfesicome in the region: livestock,
irrigated agriculture, tourism and wildlife. We pawrticular attention to factors that have
previously not been explicitly considered by otktrdies, such as distance to the roads and
rivers, interactions between livestock and wildlifeough predation and animal diseases,
connectivity of wildlife plots and fencing consings. Spatial allocation of wildlife, and its
relation to other land uses are important as viddtian impose costs on agricultural based
land uses, through damage-causing animals, wloilsisim can enjoy positive externalities
associated with having wildlife nearby. Integratirsgatial, economic, ecological and
sociological aspects where land use decisions xgrected to satisfy multiple stakeholder
interests is important and useful where there amepeting land uses and interests (Giller et
al., 2008).

The paper proceeds as follows. Section 2 desctitl®sature of competition for land at the
periphery of protected areas regarding rural dgrent and conservation objectives. We
also describe the case study area. In section Btuel applied in the analysis is presented.
Section 4 outlines the scenarios considered, pteske results of the scenario analysis and
shows the effects of sensitivity analysis of keyapaeters in the model. In section 5 we

discuss the implications of the results, and suggesne scenarios for land based
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development in areas where wildlife conservation aaral development objectives are

competing for land and natural resources.

6.2  Competing claims on land in Southern Africa

6.2.1 Poverty, agriculture, rural development and wdlife

Most people in sub-Saharan Africa reside in ruralas, which are characterized by high
poverty, high unemploymentiow levels of investment and inadequate infrastect
Subsistence agriculture, which is the main actiwitythe rural economy, is characterised by
low land and labour productivity due to bio-phys$icanstraints such as erratic weather, poor
soil fertility, and socio-economic constraints thatlude limited access to markets, poor
infrastructure and lack of capital (Scoones et24(Q5). Although most efforts in developing
the rural economy have focussed on agriculturs,gbctor alone is insufficient as a driver of
the rural economy, with most households combiniggcalture with a range of off-farm
income sources (Ashley and Elliott, 2003; Scoontesal.e 2005; Banchirigah and Hilson,
2010). Diversification of rural livelihoods can resk the vulnerability of rural communities,
and create new opportunities for developing rucanemies (Assan et al., 2009). The major
challenge, however, lies in identifying and implereg effective diversification strategies
(Ashley and Elliott, 2003; Banchirigah and Hilso8010). Effective and sustainable
utilisation of locally available livelihood assetgch as human resources, land, water, wildlife
and forestry resources can create pathways fot micame diversification (Boyd et al.,
1999; Barnes et al., 2002; Scoones et al., 2008aist al., 2009; Roe et al., 2011).

Wildlife conservation and tourism provide optioner fdeveloping land with limited
agricultural potential, and stimulating growth ¢fetlocal economy in some areas in sub-
Saharan Africa (Ashley and Elliott, 2003; Munth@@07). The linkage between conservation
and rural development goals, especially povertgvaltion, is however, debated (Barrett and
Arcese, 1995; Kepe et al., 2004; Adams and Hu00,7; Venter et al., 2008; Fisher et al.,
2011). Depending on the institutional environmaevitdlife can either present opportunities
for realising local economic development, or béaradt towards rural livelihoods in wildlife
rich areas. An important first step in reconcilc@nservation and rural development goals, is
to ensure that rural communities secure rightatal land locally available natural resources

such as wildlife, so that these resources are iegted only as international public goods to
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be protected but also as livelihood assets to bd gsstainably to ensure local development
(Barnes et al., 2002; Ashley and Elliott, 2003).

Transfrontier Conservation Areas (TFCAs) in Southdfrica, represent multi-national
cooperation by governments to facilitate multi-segt policies that promote integration of
wildlife conservation, tourism, and rural developmhéMunthali, 2007; Metcalfe and Kepe,
2008). For rural communities living within the GLTRA in southern Africa, the emergence
of new livelihood opportunities to diversify souscef income, is accompanied by increased
demand for land and sometimes competing land iesthali, 2007; Cumming et al., 2007;
Cumming, 2011). Most people regard a TFCA as aa eravhich wildlife based tourism is
the pre-dominant land use, and several questions been raised about the effects of such
changes in land use, on people’s livelihoods, axidtiag agricultural based land uses
(Bengis, 2005; Cumming et al., 2007; Cumming, 201tl)s also not clear how land use
planning can be done considering the likely inceeashuman/wildlife/livestock interactions
in the TFCA. Apart from the study by Munthali (20QAvho suggested a non-spatial method
for evaluating how much land should be set asid@lifterent land uses, we are not aware of
any other studies on this topic in the GLTFCA. laitaland, a biodiversity hotspot in the
Lubombo TFCA, Smith et al. (2008), conducted a wtwehich utilized a systematic
conservation planning approach to facilitate covesgosn of land cover types, species, and
ecological processes. They proposed a conservddodscape which could provide
substantial revenues from game ranching whilst imgespecific conservation targets.
Analysing alternative spatial patterns of land asd their effects on income and local socio-
cultural concerns can assist in decision makingael and national levels in the TFCA. It is
essential to find good solutions for rural develgptand biodiversity conservation. If these
sometimes conflicting objectives are not balandabére is considerable risk that either
wildlife conservation becomes impossible or thaakuwevelopment will be frustrated by

restrictions imposed on other livelihood activitieswildlife conservation.

6.2.2 The case of rural communities adjacent to thiéruger National Park

The rural areas near the north-western border oP Kixe facing multiple challenges with
regard to economic development and wildlife conagon. On its north-western borders the
KNP is mainly surrounded by rural areas, with unkeyiment levels of more than 50% and

poverty head count ratios of more than 60%. Sograhts, remittances, and infrequent
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informal activity are the main sources of incom&Q¥IDE, 2009; Chaminuka et al., 2011).
The area has limited economic potential, is sithde from major towns and markets, and
infrastructure services are generally poor (Thulanhi®cal Municipality, 2009). Rainfall is
low (400 to 600 mm per year) with long droughtipes (CGIAR, 2003). The area is not
suitable for dryland crop production, and subsistelivestock production, the main land use
activity is riddled with problems of overstockindgrequent droughts and stock theft.
Furthermore, the proximity of wildlife has a nuisaneffect on agriculture through damage
causing animals destroying crops and livestock m@sid of disease transmission between
wildlife and livestock (Anthony, 2006; Chaminukaatt, 2011).

On the southern side of the KNP, the situationuisegdifferent. The southern borders of the
KNP comprise mainly private game reserves whiclettogr form the Associated Private
Nature Reserves (APNR). The reserves form a bufieae between the KNP and livestock
areas, and have a total size of about 185,000 fescf(Associated Private Nature Reserves,
2005). The reserves create employment for the lmgal communities, and generate tourism
and hunting revenues (Associated Private NatureiiRes, 2005). Plans are underway in the
Thulamela Local Municipality under whose jurisdactimost of the rural communities on the
north-western boundaries of the KNP fall, to inviestvildlife based tourism projects in rural
communities next to the KNP. Such projects inclgdene parks, tourism accommodation
facilities, and cultural tourism (Mhinga, Undat&diulamela Local Municipality, 2009).

Our analysis centres on four potential land usasjely livestock, irrigation, tourism lodges
and wildlife and is applied to an area of 84 620ha (846,4 km sq) with a perimeter of
121,5km and stretching up to 58km along the KNRédemnd for 27km along the road from
the Punda Maria gate of KNP (see Figure 6.1). Témsibn to extend this analysis beyond
the Mhinga area was based on the realization th&tnlikely that should wildlife tourism be
introduced in the area, it would only be confinedtlie Mhinga area as it is too small and
other villages in the local municipality would alagsh to benefit from it. We also considered
that on the southern side of KNP, the APNR modativthe community intends to emulate,
is based on a much larger piece of land. We alsndmut during fieldwork, that some years
ago the Mariyeta Initiative, a project proposap#sticipate in wildlife tourism on the western
borders of KNP had been conceptualized on the kadsisllages cooperating in terms of
making land available for wildlife tourism use (Aohy, 2006). The land uses considered are

described as follows;
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Livestock: This is considered to be the same as the existimgmunal grazing livestock
system.

Irrigated agriculture: This is considered to entail maize production wunidggation. It is
possible that other crops can be considered imdwnalysis.

Tourism: In this land use, tourism mainly generates incoffinem provision of
accommodation and ecotourism and cultural touristivides. Tourists also engage in game
viewing or leisure tourism.

Wildlife land use:lncome is generated through leasing of trophytihgnconcessions, and
wildlife viewing. Although it is also possible ihe case of wildlife to get revenue from live
animal sales, and venison sales, where animalseared specifically for meat, we do not
consider these as the area is situated within dfferozone for foot and mouth disease control
where there are restrictions to movement of aniraals animal products (Bruckner et al.,
2002). Furthermore, the production and marketingverison, a low-cholesterol, low-fat
protein in South Africa is very limitédTomlinson et al., 2002; ABSA, 2003).
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Figure 6.1 The case study area and its location irelation to KNP, Zimbabwe and
Mozambique

” In Namibia, communities earn the equivalent ofuiti¥ of total wildlife related income from salasdaown
use of game meat (Jones and Weaver, 2009).

137



6.3 The model

The model focuses on spatially explicit land usecations and interactions between wildlife
and livestock. The problem is formulated as a mik#eger problem, and includes key
elements related to wildlife related damage, suitglof wildlife plots, fencing costs and
endogenous effects of wildlife on other land used s described in detail in Chapter 2 of
this thesis. The main land uses considered arsttiek, irrigated agriculture, tourism lodges
and wildlife ranches. Part of the area being medelhcludes existing villages. The land
occupied by these villages is not included in thalgsis as there are no plans to resettle
people. The objective function is to maximise tqiedfits (Y) from all land use typesu)

from all plots ) ®:

max{Y => > Py~ ZZDFk} 1)

wherePyyis the profit per land use per plot amdienotes fencing costs in US$ for plots with
wildlife, and Fx 0 {0, 1} denotes whether bordéris fenced or not. The instrument variable
in the model isAyg Which denotes the total area of land in hectdna} #llocated to a specific
land use per plot of total sizg. In the model each plot is a 400 ha square. ftosssible,
however, to define the plots in different sizesdoh®n different criteria such as land
ownership or land cover characteristidd,g is a binary variable denoting whether pipts
covered by land use typeor not;

s S 8,8y Ou,g. (2)
Furthermore, any given plot can have only one lasel type. Total output),g) is measured
in tonnes for irrigated crops, large stock unitS\() for wildlife or livestock and tourist bed
nights for tourism lodge$Q,q depends on th&ize of the ploA,y, output that can be produced
per ha if all land in the neighborhood is wildlif&,), and the additional output that can be
gained from each land use if there is no wildlifetihe surrounding plots. Wildlife has an
endogenous effect on other land uses (i.e. theepcesof wildlife on one plot can influence
the productivity of adjacent plots for irrigationalivestock): In the second part equation (3)
7gh denotes the extra productivity you gaingifrom turning plotqg (in the vicinity ofg) into
any land use type other than wildlife, and\is the size of the plots in the vicinity allocated

to land use typg;

8 Throughout the article variables are indicateddyital Latin symbols in italics; parameters angdocase
Greek symbols or lower case Latin symbols; indexeslower case Latin symbols in italics.
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ng < A\Jgﬂu + Z ZTUQhA\/h Clu, g. (3)

h00z VOM

Gross benefits of land use typén plotg (G,g) in US$are expressed as;
Gug < Ioquug (4)

wherep,g indicates the net benefits per land use per dratitput per plot.
Pug = I.max{o’yu(l_ a-ug _Aug - 5u/7g - ¢u)(g ) ~Cyg }J ) (5)

wherep,q depends on the price per unit of outpuj,(a coefficient that reflects the effect of
wildlife damage at different distances from thelkpd#,q), negative effects of being far from
the park for some land usekd, the slope extent;§), effects of the slope on outpuf,)
distance from the roagd) and effects of distance from the road on outguy}.(For wildlife
and tourismd,, is zero. Coefficient,q indicates the change in willingness to pay foris
services as one moves further from the park, and,©@<1 for tourism. Table 1 shows the

values of these parameters. The operating costameuse per plot are indicatedcag

Profits per plot per land usé®y) are a function of the gross benefits and the dized
capital costs for each land usg.(

Pug = Gug - Ztu Bug
u (6)

The park is the main source of wildlife stock, sigmation of wildlife mainly occurs from the
park to the communal land i.e. from east to west fiom south to north. Following the
approach of Williamst al. (2003), connectivity of the wildlife parcels istdemined by the
suitability of adjacent parcels to wildlife landeuffor details see (Chaminuka et al., 2012)).
The wildlife suitability {\y) of a plotq is expressed as a function of wildlife suitabilt of

an adjacent plog i.e. Wy = f(Wy ). Wy[{O, 1} where 1 indicates the presence of a wildlife

ranch in plot;

Wg < ZWQ Dg (7)

qiVy

and
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ug [¢]
W is wildlife land use, andy is a set that includes all plogssuch that (ig#g; (i) border to
border distance betwegnandq is zero (i.e. the plots share a border) and (a@ryesian plane
coordinates x and y are such thgt X, or yg< yq or both, where denotes the cartesian x-
coordinate of plog and similar notation for y and plgt This formulation implies that a plot
g is suitable as a wildlife ranch conditional updraisng a border with a plaj that has
wildlife, andg is located to the north, west or south-west of glair sharing a border with a

plot that meets the above requirements.

Fencing is important in the development of wildlif@ms, and fencing costs are an important
factor to consider in planning wildlife farms (ABS&003). Because of the costs involved,
and the role of fences in minimizing wildlife/livieek interactions at the interface (Ferguson,
2010), the fencing constraint is explicitly modeladhis paper. The perimeter of the wildlife
farm is important as it bears directly on the costsfencing and the extent of the

wildlife/livestock interface. The fencing constraia expressed as;

F, 2W, -W, 0jOK, nK, and jOB ()
F, =W, 0jOK,nB (10)

whereF;//{0, 1} is a binary variable indicating the presemfen fencg; g andq are indices
of the plots as previously indicatgdandk are indices of the fences surrounding the plots
with j, k=1,...n. K is the set of all the fences is the set of fencgssurrounding plog, and
Ky contains the fencgssurrounding ploi. B is the set of all outer boundary fences, i.e.
belonging to only one plotzis the cost of fencing per fence length. Thus equg®) holds
for the combination of adjacent plots that shaegame fence, but excludes outer boundary

plots, whilst equation (10) holds for the outer hdary fences.

6.4 Data sources

The parameters used to calibrate the model areedefrom secondary data, and from two
surveys: one with local households, and anotheh warists. An extensive review of
literature and official documents and records ratgvto the area and the topic was

conducted. Key informant interviews and discusswith experts within the Animal Health
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and Environment for Development (AHEAD) GLTFCA waorg group were also conducted.
Information on the spatial characteristics of thed was obtained from the national land use
and cover databases (NLC 2000), and the Univé@rsalsverse Mercator (UTM) for area 36
South. Parameter values for output prices andsdostlivestock and irrigated maize were
obtained from the survey data and secondary sauWédlife and tourism lodges output
prices and costs were obtained from estimates basedstudy by the Amalgamated Banks
of South Africa (ABSA) in 2003 on game ranching fedility in the lowveld ecological
region, and adjusted for inflation. Carrying capiasi were obtained from the ABSA study
and from a national database called Agriculturab-Ggormation System (AGIS, 2011), and
other secondary studies conducted in the same gicaloregion. Parameter values for
distance dependent damage coefficients were oltdhoen Chaminuka et al., (2011) and
Anthony (2006).

Although there are more recent studies that hawn lmnducted on matters related to
economics of game ranching in South Africa, thewdatABSA report was considered more
reliable and appropriate for use in this studytf@o main reasons. Firstly, the peer reviewed
studies we could find on this subject in South édriwere based on studies conducted in the
Northern Cape Province (see Cloete and Taljaar@y;28aayman and Saayman, 2011) or
Eastern Cape Province (see Sims-Castley et al3)2@F these studies, one was based on
analysis of a single commercial farm, and in thaeotstudies, the data was highly
aggregated. Furthermore, the ecological and samoamic characteristics of the Northern
and Eastern Cape differ substantially from Limpdpovince. Second, the ABSA report is
considered more comprehensive, reliable and retdwacause it is based on a country wide
study, and the data is presented according to gicalloregions. In addition, we checked the
programme of the 7th International Wildlife Ranahi8ymposium held in 2011 in South
Africa (the 6th one was held in 2004), and found tpresentations based on studies in
Limpopo which could have potentially provided sedary data for this study. Of these two,
one was based on questionnaire interviews and ctedlin a specific location in a different
district of Limpopo Province from where Mhinga seé Musengezi and Child, 2011), and

the other one has aggregated provincial level da¢® van der Merwe et al., 2011).
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Table 6.1 Key parameter values used in the base n&ld

Symb Parameter

Value

Source

ol Livestock (L), Wildlife (W),
Tourism (T), Irrigation (1)
Yu Price per unit of L- $972/LSU; W- $1481/LSU; Chaminuka et al., 2011
output I-$203/tonne maize; T- ABSA 2005
$5082/tourist bed nights Tomlinson et al., 2002
http://www.senwes.co.za/apps/grain_da
ta/daily/safex.asp, DoA 2008
Bu Maximum units of L- 0.08LSU; W- 0.08LSU; I- ABSA 2005
output produced per 5tonnes; T- 0.31tourist beds Machete et al. 2004
hectare of land nights AGIS 2011
(land capacity) Odhiambo 2010
Wy Factor for adjusting L-0.8;1-0.7 ;Wand T -1 Anthony 2006
capacity of land Chaminuka et al., 2011
adjusted for wildlife
vicinity effects
Cug Operating costs L- $119/LSU; W- $377/LSU; ABSA 2005
I-$89/tonne; T- $1270/tourist Chaminuka et al., 2011
bed nights
ty Annuitised capital L- $5; W- $1513; I-$316; T- ABSA 2005 annuitised over 20 years at
costs per 100 ha $5082 a discount rate of 12.8%
w Annuitised fencing ~ $119/km ABSA 2005 annuitised over 10 years at
costs a discount rate of 12.8%
Xg Distance from the 0- 24.47 km
different land marks
for each cell (park,
river, road)
Cug Coefficient for Range of 0-0.25 Anthony 2006
wildlife damage per Chaminuka, et al., 2011
parcel Survey data
Aug Coefficient for Range of 0-0.168 Chaminuka, et al. 2012
positive externalities
from the park
Oy Factor for adjusting L- 0; W-0; I-; T-0.01
loss in revenue as
distance from road
increases
Mg Average slope of the Range of 0-10.8% rise (UTM) 36 South GIS database
parcel
& Factor for adjusting  L- 0; W-0; I-
slope effects on -0.01; T-0.01
parcel revenue
dgn Centre to centre Ranges from 0-45.7 km Calculated in the model

distance between the
parcels
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6.5 Scenarios, results and sensitivity analysis

6.5.1 Scenarios

The scenarios considered in this paper were degdldiprough a stakeholder engagement
process which was conducted between June 2008 agc?ML0. This process included four
workshops held in the community to discuss sevesses pertaining to land use at the
wildlife/human interface, discussions with expenishe AHEAD GLTFCA working groups,
and review of the Thulamela Spatial Developmentienaork Document (2009) and the
GLTFCA Joint Management Plan (2001). A study by @imuka et al. (2012) on tourist
preferences for accommodation in the area, andpacay rates in lodges inside the KNP
(South Africa National Parks, 2008) provided infatron about the amount of land
reasonable for tourism land in the area. The inglina from the ecotourism preferences
study and review of SANPARKS annual reports wegd there was limited scope for land
use based on investment in tourism accommodatiohcamping facilities. The different
scenarios relate to the identified possible lareswsd are outlined below:

» Scenariol(Status quo- ‘Livestock oriented’Yhis is similar to the current land use
pattern where livestock production is the domirlant use in the area.

» Scenario A'No land uses restricted’)This is the best case under optimal conditions in
the model, where there are no restrictions impaseadny land use.

e Scenario 3(‘Tourism land restricted?) This is the second best case under optimal
conditions in the model, where tourism land isnettd to two plots.

» Scenario 4(‘Irrigation and tourism land restricted!)In this scenario the restriction on
tourism land is maintained, and the amount of lerdrrigation is restricted to parcels
along the river on flat land.

» Scenario 5'No livestock’) In this scenario, there is no land allocatedlifcgstock, the
tourism and irrigation restrictions are as in scend. Such a scenario is close to what is
envisaged in the TFCA where wildlife is the domihanonly form of land use.

» Scenario 6(‘"No wildlife’): This scenario has the restricted tourism andjation. An
additional restriction is that there is no lanasedited for wildlife.

* Scenario 7(*Multiple land uses no wildlife damage’Yhis scenario accommodates all
land uses, as scenario 4 and includes the assuntpabthere are no wildlife damage to

livestock and irrigation.

° An almost infinite number of alternative scenaigas be analysed. We have restricted the anatysidimited
set of scenarios that illustrate the main issuestlat we consider most relevant.
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» Scenario 8("Wildlife land capped at 25%)The total amount of land for wildlife is
capped at 25% of land available after irrigatiod &wurism are restricted
* Scenario 9(‘Wildlife land capped at 50%)The total amount of land for wildlife is

capped at 50% of land available after irrigatiod &wurism are restricted

6.5.2 Results

The main results of the different scenarios considl@re shown in Table 6.2 and Figure 6.2.
The results show that scenario one (the status lga®)the lowest income of all scenarios.
Under the status quo, the land that is next tqptr& is best left unused rather than allocated
to livestock farming (Figure 6.2a). This is beaattse costs of livestock farming too close to
the park outweigh the benefits and these plotghare left fallow. In scenario two, without
restrictions on any land use type, all the landioletthe park is allocated to tourism as it has
the highest financial returns per hectare of laRidjyre 6.2b). This is evidently not very
realistic because the tourism demand is insuffidiercover the whole area. In scenario three,
most of the land is allocated to the next profigalaind use which is irrigation (Figure 6.2c).
The two tourism plots are located in plots adjagnihe park. Having most of the land under
irrigation is also realistic, as not all the lamctie area is suitable for irrigation. Scenariorfou
is a predominantly wildlife land use scenario (Fey.2d), except for the land next to
irrigation plots which is allocated to livestockhi$ suggests that livestock serves as a buffer
around irrigated land to reduce the damage assalcvaith wildlife damage which are higher
for crops than livestock. This becomes apparentnwthe next scenario is considered. In
scenario five (Figure 6.2e), which excludes livekicsome of the plots of land adjacent to
irrigated plots are not allocated to anything, leseaallocating wildlife to these plots would
result in huge wildlife damage to irrigated cropsietr would cause reduction of total
income. Therefore, the plots remain fallow. Oneha tourism plots is moved further from
the park, to a plot close to the village which vad®cated to livestock in the previous
scenario. In scenario six (Figure 6.2f), when atign and tourism are considered with
livestock, tourism is allocated very close to theekp and similar to the status quo spatial

configuration, the plots next to the park are fafiow and not allocated to livestock.

In scenario seven, where there are no wildlife dgmeosts, livestock becomes a more
favourable land use option, with a greater balamsehed between the land allocated to

livestock and wildlife (Figure 6.2g). The result paradoxical, good fencing and disease
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control can reduce the nuisance effects of wildkfich would in this case make livestock

more favourable. On the other hand, the highervihdlife damage, the less attractive is

livestock, so the more attractive becomes wildlifbe result, which is also cynical, stresses

the need for good fencing, good disease controbrder to protect livestock farmers and

minimize damage, whilst making wildlife land useeal possibility. When the total amount

of land to be allocated to wildlife is capped at¥25the resulting spatial allocation has

wildlife mostly along the fence (Figure 6.2h). A%0cap on wildlife land results in more

land allocated to wildlife, in a more spread outnmer rather than a compact one (Figure

6.2i).

Table 6.2Effects of the different scenarios on total incoméobjective value)

Scenario Income % Change Resulting dominant
US$ * income land use
compared to
status quo
Sc. 1: Status quo 2,694 0 Livestock oriented
Sc. 2: No land use restricted 45,430 1586 Tourism oriented
Sc. 3: Tourism land restricted 16,845 525 Irrigation oriented
Sc. 4: Irrigation and tourism Wildlife oriented
restricted 5,181 92
Sc. 5: No livestock land 4,991 85 Wildlife oriented
Sc. 6: No wildlife land 4,625 72 Livestock oriented
Sc. 7: Multiple uses with no Multiple land use
damage 5, 486 104
Sc. 8: Wildlife land capped at Multiple land use
25% 5, 023 86
Sc. 9: Wildlife land capped at Multiple land use
50% 5,120 90

*Rounded off at 1000 US$

In Table 6.2 incomes of the different scenarios @apared to scenario one i.e. the status

guo. The incomes associated with the differentades vary in order of magnitude from one

to three when compared with the status quo. Thestiicted land use scenario yields up to

1500% more income than the status quo, whilst ¢lastlrestricted option that includes all

four land uses (scenario four) yields up to 92% enamcome than the status quo.

Interestingly, the wildlife only scenario, similex the TFCA ideal scenario represents less of

a gain in income (85%) from the status quo than rhdtiple land use scenario with

livestock. The scenario with all land uses (scasafour and seven) can be considered the

most realistic as it accommodates all land usescpéarly livestock, whilst also giving the
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greatest increase in income from the status quth fewer restrictions. Interestingly, the
scenarios where wildlife is capped (scenarios eagldt nine) do not have a great difference in
income from those where it is not (scenario fowgygesting that the margins in incomes
between wildlife and livestock returns might notusey large.

6.5.3 Sensitivity analyses

Sensitivity analysis was conducted on key parametar the ‘Irrigation and tourism
restricted’ (scenario four) as the reference sg¢erfar the analysis. This is considered the
most reasonable starting point of such analysisrgihe interests of the community who do
not want livestock to be totally replaced by otleerd uses, and the advantages of livelihoods
diversification. When fencing costs are doubleds tthoes not induce a change on land
allocation between wildlife and livestock (Figure3®). It is only when fencing costs are
increased by tenfold that the amount of land atkdtao livestock substantially increases
(Figure 6.3b), and a compact block of wildlife riksun the northern part of the area. Given
that land allocation only changes when fencing c@sé extremely increased, to an extent
unlikely to happen in reality, indicates that fergicosts are not a major factor driving land
allocation configuration in the model. Changes ammodity prices, however, seem to have
an impact on the land allocation. Increasing ligektprices by 10% induces an increase in
livestock land from 6% to 43% (Table 6.3). Thisigades that a quality improvement in
cattle to enable higher prices to be realized nangrovement in marketing conditions could
be very important in the area. The position of igmarplots also shifts closer to the park, and
irrigation remains surrounded completely by eitlngstock or residential plots. Similarly a
decrease in the price of wildlife by 10% has annegeeater effect in making livestock land
uses more favourable. This could indicate thatstment in wildlife can be risky, especially

where its prices are volatile.
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Base case: Scenario 4 in figure 2
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When the wildlife damage effects on livestock aeduced, the resultant land allocations
favour livestock but not to the same extent asefffects of price changes. Reduction in the
probability of wildlife damage does not have mudhao impact on land allocation. For
example, halving the probability of wildlife damadeas no effect on the land allocation. A
reduction in wildlife damage by 80% increases tm®ant of land allocated to livestock from
6% to about 24%. Disregarding the endogenous sffeficwildlife on other land uses in the
model almost has no impact on land allocated tstiock. Whilst in this case the land under
livestock increases by about 1% only, wildlife reémsathe preferred land use. One of the
livestock plots previously serving as a bufferrtagation from wildlife, now gets allocated to
wildlife. The percentage changes in income are nies than the corresponding percentage
changes on each of the parameters considered (Fa&)le

Table 6.3 Sensitivity analysis: Income and land adcation effects of change in key parameters

% Change in % Land % Land

income of the allocated for
multiple land use livestock allocated
option wildlife
Base- Sc 4: lIrrigation and tourism
restricted - 6.3 86.7
Fencing costs
* 100% increase -0.7 6.3 86.7
* 500% increase -5.2 42.2 50.8
Prices
* 10% livestock price increase 2.1 43.0 50.0
» 10% wildlife price reduction -5.6 66.4 26.6
Wildlife effects
» Damage costs reduced by 80% 4.6 24.2 69.5
» Disregard wildlife endogeneity
effects 2.0 7.8 85.9
Carrying capacity for livestock
increased from 0.08 to 0.2 LSU/ha 48.1 84.4 8.6

The carrying capacity of the land is a key paramietelefining land uses. In the base model,
the scientifically recommended carrying capacitysed for each of the land uses. In reality,
however, the stocking rates of livestock in thisaaand other communal areas are much
higher than those recommended by scientists. Teetefof changing the carrying capacity in

the model to be in line with current stocking raté$ ha/LSU in the area are considered in
Table 6.3 and shown in Figure 6.3g. Livestock bez®more favourable as a land use, with

only 8.6% of the land allocated for wildlife. Fuettmore, there is an increase in income of up
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to 48% that results from use of the current stagkates as an indicator of the land’s carrying
capacity for livestock. Such a scenario is howenarlikely to be sustainable given the long

run impacts of overgrazing on environmental sustaility.

6.6 Discussion

Analysis of possible land use options at the iaiesf of livestock and wildlife in rural
communities near KNP shows that the introductionviddlife and tourism-based land uses
can substantially increase the benefits derivednfrthe land. There is potential for
introducing wildlife and tourism based land uses areas closer to the park, whilst
maintaining livestock and irrigation in areas fntfirom the park and closer to villages. Next
we discuss the pros and cons of each of the pessdanarios considered in the analysis,
which were derived through a community consultagwacess and discussions with other
stakeholders in the GLTFCA.

Livestock only: This is the status quo, where communal cattleiggais the predominant
land use in the area. As shown, this scenario géethe lowest income compared to all the
other ones. Land next to the park is not considgreditable for livestock because of the
costs of wildlife depredation and diseases (Anthd206; Chaminuka et al., 2011) and
might better be left fallow if other land uses a# considered. Sensitivity analysis of the
livestock carrying capacity also showed that if tierent stocking capacities of 5 ha/LSU in
the area were used as an indication of the carrgageacity, this would make livestock
production seem more favourable than wildlife.sltthus important that land use decisions
are based on the actual carrying capacity of tea ahich is environmentally sustainable and

not the current stocking rates.

Tourism oriented land use:Although tourism generates the highest returna per hectare
basis, it would not be possible to put all the lamthe area under tourism lodges. The KNP
experiences occupancy rates considerably belowrmariin most of the camps for most of
the year. A study by Chaminuka et al., (2012) rlagkdhat given a choice, tourists would
rather stay in the park than in lodges in the gi#& The high investment costs associated
with establishment of tourism lodges (ABSA, 2003)uld also be a constraint on the extent
to which communities can consider this land useuriBan incomes are also erratic and
seasonal, and open to shocks in the global econ8myilarly employment levels are also

seasonal and local people are likely to get onlgkilled low income jobs (Mbaiwa, 2003).
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Moreover, the benefits associated with such prsjace less likely to accrue to individual

households than cattle farming.

Irrigation oriented land use: This scenario although returned by the model sescand best
option, might not be practical due to several cderistions. Not all of the land in South
Africa is suitable for irrigation. A detailed studshould be conducted to establish the
suitability of the land in the study area for iatgpn, and the availability of water for this
purpose. We think that it is unlikely that this vidie a suitable land use option given that
only 1.2% of the land in the province is irrigaliMachethe et al., 2004).

Wildlife only land use: This kind of scenario is similar to what is envisdgn the TFCA,
where wildlife and tourism become the predominantlluses. This scenario, where there is
no livestock at all, yields less income than whaere is some land under livestock. Having
wildlife alone, with no livestock in the area, atilgh possible, would cause problems in the
area. Besides the problems of wildlife damage &hiae when wildlife is too close to village
settlements, ownership of wildlife is difficult tdefine (Murphree, 2005). Livestock has
important cultural and livelihood roles in commumakas (Shackleton et al., 2005), and in
the study area there is support for livestock fagrirom both livestock and non-livestock
owning households (Chaminuka et al., 2010). Widdhiunting is regulated and subject to
guotas which are renewed annually by the Departn@ntEconomic Development,
Environment and Tourism, hence it is difficult toe@ict with certainty the incomes that
would be received from this land use. The seasdermland of hunting trophies and problems
of wildlife transmitted diseases causing restritsian the marketing of game meat and game
products in the area (Weaver and Skyer, 2005; Qmaaiet al., 2011) should be explicitly

considered in further studies.

Multiple land uses: Scenario four is likely the most realistic and mising as it
accommodates both existing land uses and emergntyuse opportunities in the TFCA. It
also allows diversification of livelihood opportties, thereby shielding the community from
external market related and environmental shockgltiple land uses would also promote
both conservation and agriculture. Depending on roanity preferences, the spatial
combinations for wildlife and livestock land useendoe altered, as in scenarios eight and
nine. Several possibilities exist on how land upgoms based on combining livestock and

wildlife could be implemented in the TFCA.
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Integrated wildlife-livestock farming is possiblecawould entail cattle farming together with
game such as antelope and zebra. Neverthelesssis§eompetition for grazing and water,
and disease transmission, would need to be dedft Wi possible advantage might be
increased revenues from the land and the posgibiliearning tourism incomes. For Kenya,
Boyd et al. (1999), found that integrated wildldéad livestock management had positive
household benefits in terms of food security, dasbme generation, asset building, reduced
household vulnerability and sustainable naturabuese use. Furthermore, the timing of
wildlife income complemented seasonal incomes fegriculture and expenditure patterns.
For Zimbabwe Kreuter and Workman (1996), found tresipite the problems associated with
risk of disease transmission, integration of wiglland cattle on commercial farmland
allowed diversification and spread the risk fornfiars, thus providing economic and

ecological benefits.

Another possibility is to establish conservanciasthese areas. ABSA (2003), broadly
defines a conservancy as an area established bgramere people with the main intent of
promoting a communal conservation goal. In thesgsewancies each community’s right
would be protected by a well-defined shareholdirtgucture. This would promote
conservation outside the park and also generatee rmmome and employment for the
communities than subsistence livestock productibins also possible to combine farming
activities and wildlife activities within a consemvcy (ABSA, 2003). Conservancies have
registered great success in enabling natural resamanservation, and sustainable natural use
whilst bringing economic benefits to rural commigst and strengthening local governance
systems in Namibia (Jones and Weaver, 2009). Tt fiommunal conservancy was
established in 1998, and by 2009 there were 5%teygid conservancies, covering about
16.1% of the country’s surface area (NASCO, 20Mpst of the conservancies cover
important habitats which fall outside state pragdctareas. The livelihood and income
benefits for communities in the conservancies asmynand include benefits from trophy
hunting, campsites, live game sales, joint ventoweism, grass harvesting and distribution of
game meat (Jones and Weaver, 2009). In addition) nommunities living within these
conservancies engage in several livelihood aatwitwhich include livestock and crop, wage
employment and informal trade. Weaver and Skyef0%20found that introducing tourism
and wildlife land uses through conservancies in K&mincreased the annual benefits for

rural communities several fold, whilst promotings&inability in the arid ecosystems. This
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also changed the attitudes of local communitiesnfraewing wildlife as a liability to
considering it a local asset which should be camsgkias it now contributed to household
incomes, employment and food security. They noteat the long-term viability of the
conservancies could be hampered, however, by aisg&sciated with infectious diseases and
associated regulatory controls in the marketingvidlife products. Nevertheless, several
sources of income can be realised in conservanéies.example, most of the income
generated in conservancies in Namibia came fromcooisumptive tourism, community-
private sector investments in tourism accommodatard trophy hunting (Barnes et al.,
2002).

Communities also have an option of incorporatingiescof their land into the KNP and

having this land operated as a concession, whastieg concession fees on the land. A
typical concession in the KNP allows a private ap@r to construct and operate tourism
facilities on a 20-year contract. The private caator is granted full commercial use rights to
a defined area of land in return for payment ofcamsion fees. The size of the land varies,
and could be as small as 5000 ha. At the endeotdimtract term all facilities revert to the

park. The concession contract gives rights of oattap and commercial use of the land
together with a set of obligations on the parth&f toncessionaire regarding financial terms,
environmental management, social objectives, empoemt and other factors. The KNP

continues to perform functions of biodiversity mgement on the land. The Makuleke have a

similar arrangement with KNP (Maluleke, undated).

Another possibility is the Communal Areas Managem®@nogramme for Indigenous
Resources (CAMPFIRE) founded in Zimbabwe. CAMPFIBEables conservation to be
linked with sustainable livelihoods in rural area#here there are few or no alternative
sources of income apart from natural resources. Mamties are granted rights to use
wildlife, woodlands, water and grazing resourcestloeir land and earn incomes through
hunting and non-consumptive uses. Most of the iredram such activities is retained at
community level, whilst local, authorities and m@ig partners that facilitate income
generation activities get the rest (Bond and Fr2605; Murphree, 2009; Taylor, 2009).
More than 1200 villages were part of the CAMPFIRBgramme, with 83% of these villages
were considered to be fully participating as thegeived benefits and were involved in
sustainable natural resource management activitlest of the income was earned from

sport hunting and ecotourism (Taylor, 2009). One tlé major problems faced in
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CAMPFIRE concerned the distribution of benefitswmstn various stakeholders. Although in
the CAMPFIRE model, each ward was to receive up53% of the benefits, which would
cover ward costs, and finance ward projects andsdimald dividends, in most cases the
wards received less than this. Most of the money retained at rural district council levels
(Taylor, 2009). Several factors which include bésefistribution, legislation of the authority
status of different stakeholders, and legislatibtand rights down to village levels (Taylor,
2009; Murphree, 2009), would need to be addresBedld such a model be considered in
South Africa.

Blignaut and Moolman (2006) studied the benefits ddferent land use options in a
communal area on the southern borders of the KNPeaplored the possibility of the area
being declared as a conservation area with potemtigenerate income from payment for
ecosystem services. They found that more valuedcbel earned from conservation than
under subsistence livestock systems. They alsadnbi@wvever, that the success of such a
scheme depends on the absence of availability oflifig to pay for provision of the
environmental services. Even with tourism and gaamehing it is possible that insufficient
income and employment is generated in the areaekample, the Makuleke envisaged that
they could only generate up to 150 fulltime jobstba 24,000 hectares of their land within
the KNP (Maluleke, undated; Collins, 2003; Collarsd Snel, 2008). In some cases, wildlife
ranching can employ less unskilled labour thanleddrming (ABSA, 2003). However,
where wildlife land use is considered jointly widtotourism and related services, the
employment benefits are much higher than for stdrsi® farming (Mbaiwa, 2003). In
Namibia, employment from trophy hunting was maifady persons trained as hunting guides,
skinners and trackers, whereas the tourism secgaterd much more employment in more
categories (NASCO, 2010). When the potential incoiinem the multiple land use source
are considered, given an estimated population ofemban 15,000 in Mhinga and the
adjoining areas, the income per person per ddgsis than the internationally considered
minimum of $1.25/day (Ravallion et al., 2009).

Some inherent characteristics of the study areéddouit the success of whatever land use
option chosen in the area. The distant locatiothefarea from major towns and markets,
problems of diseases and the regulation pertaimogement of wildlife and livestock and

their products from with the redline zone are aitérs that could limit the competitiveness

of land uses activities. There may be need to densestablishment of low capital agro-
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processing industries or agricultural activitieattlo not necessarily require a lot of land.
Alternatively non-land based options for povertyewdhtion and development such as
investment in education to enable people to seeglagment outside the area could be

considered.

6.7 Conclusion

In this study we analysed options for land-basedeld@ment at the wildlife/livestock
interface, using a spatial land allocation modat thtegrates nuisance effects of wildlife, the
slope, carrying capacity and distance to watehefland and other constraints with the view
to maximizing profit. Although the analysis is appaaisal of wildlife tourism-based
development plans in the area, rather than an atrafu of performance of an existing
project, it provides a useful insight into the puial future options for development in the
GLTFCA, and a similar approach can be applied digeer Land prices and detailed
investment costs can be included in the analysisreviapplicable. Although the issue of
benefits distribution within the communities is ionfant, it has not been the primary aim of
this study. A possible limitation of the analyseslin difficulty in defining all possible ways
in which plots can be connected for mixed integeedr programming models (Groeneveld,
2010). This could have resulted in some plots ¢batd yield higher returns for wildlife, but
are not connected to other wildlife plots beingedited towards other land uses, mainly
livestock in this case. Another limitation of theudy was the limited bio-physical
characteristics considered. For example, Smitlale{2008), considered land elevation,
slope, habitat patch size and distance to coasitirtheir analysis of land use options in
Maputaland, a biodiversity hotspot within the LudmmTFCA. In addition, they classified

land according to species distribution, land cdypes and ecological processes.

The results suggest that although several scenémioslevelopment at the interface are
possible, when bio-physical constraints and markedtted constraints on tourism and
irrigation are considered, the real competition fmd is between wildlife and livestock.
Depending on factors such as the objectives ofctiramunity vis-a-vis each land use,
relative prices of livestock and wildlife outputmd the extent to which losses from wildlife
damage on other land uses can be minimized, adelzan be reached between the amount
of land under livestock and wildlife. Spatial arsb/can assist in planning for multiple land

uses at the interface to satisfy competing clamnsaind and multiple stakeholder interests.
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The study has some implications for land use plagmit the interface. First, when all the
factors are considered, it is not sufficient focidens to be made just on the basis of how
much land is best allocated to different land ud®scause of the interactions between
wildlife and other land uses, spatial planning nsportant in land use decisions at the
interface. Second, the analysis has also suggéséédspecialization in land use, although
theoretically the most optimal, might not be fesiiven the characteristics of the area and
the specific stakeholder interests. Lastly, theaigat forward by proponents of the TFCA
approach that local development can be achieveshifyng from agriculture to wildlife and
tourism land uses needs to be revisited, for thet@edevelopment lies in diversification of
options for generating income, not all of which kmed based. Combining conservation and
rural development objectives through land use praprcan result in a very substantial
improvement from the status quo in terms of incqopeto 100% increase), whilst increasing

the amount of land dedicated to wildlife consemaiin rural areas.

We conclude on the basis of the case study thatutrent land use is not optimal. Given the
price structure, it seems that wildlife exploitatioffers some scope for improving incomes,
provided that good spatial planning is applie@l$o offers scope for attracting more tourists,
and tourism provides on a per hectare basis vegih hévenues. There is, however, no
panacea: rural development requires a long trajgadd investment and improvement in
infrastructure. Spatial planning in an early stage& provide opportunities for long term

sustainable solutions to reconciling rural develeptrand conservation goals.
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7.1 Introduction

Reconciling biodiversity conservation and rural elepment goals is a challenge that most
African countries endowed with rich natural res@sicparticularly wildlife, have to contend
with. The challenge is further exacerbated by thet that high values placed on wildlife
conservation internationally do not usually tratesliato local level benefits for communities
that bear the day-to-day costs of living with wifiell(Emerton, 2001; Ashley and Elliott,
2003; Adams and Hutton, 2007; Dickman et al., 20Rbg et al., 2011). Transfrontier
Conservation Areas (TFCAS) in Southern Africa repré the most recent efforts to address
jointly biodiversity conservation and poverty ali@on goals (Metcalfe and Kepe, 2008;
Cumming, 2011). Part of the rationale behind TF@Athat by creating large areas of land
across national boundaries where wildlife can miobgely, and the scale of tourism can be
increased, it will be possible to achieve improbéatliversity conservation whilst generating
employment and incomes from tourism revenues (WoIn2903; Munthali, 2007).
Furthermore, TFCAs are viewed as presenting oppiies for rural communities to
participate in wildlife conservation, and beneftoaomically from tourism. These rural
communities, mainly living at the periphery of moted areas, have in the past not been
involved with or benefitted sufficiently from consation initiatives. On the other hand, they
have borne the costs of wildlife conservation inm® of being denied access to land and
other resources, and suffering the consequencetamBge-causing wildlife (Barrett and
Arcese, 1995; Emerton, 2001; Adams et al., 2016kman et al., 2011).

Most of the rural communities that lie within TFCAse characterized by high poverty and
unemployment levels, with subsistence agricultund aommunal cattle grazing systems
being the main land uses (Munthali, 2007; Metcatid Kepe, 2008). In the case of the Great
Limpopo Transfrontier Conservation Area (GLTFCAjpasning Zimbabwe, South Africa
and Mozambique, rural communities are expecteditb fsom agricultural based land uses
towards wildlife tourism based land uses. Howelidte is known about how this can be
implemented in these rural areas, or the extemhioh wildlife and tourism are feasible land
uses given existing livelihood activities and seeemnomic circumstances and bio- physical
characteristics of these rural areas (Munthali,7200umming, 2011). Furthermore, there
exists no systematic method to evaluate the pathway development within TFCASs,

considering both rural development and conservajaais.
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The general objective of this study was to devedoframework for evaluating land use
options and tradeoffs for alternative developmeathways to meet conservation and rural
development goals in these communities that artheatwildlife/livestock/human interface
(also called the interface). Using the case of ralraommunity in South Africa, that lies
within the TFCA, | considered the following specifssues relevant to land use decisions at
the interface in this study; (i) the risks and Hd#seassociated with agriculture, specifically
cattle farming next to wildlife; (ii) existing livdnood activities and benefits, especially cattle
farming, and the potential impacts of wildlife landes; (iii) the prospects for introducing
new forms of livelihoods, particularly ecotourisnnda wildlife land use; (iv) the
complementarities and tradeoffs between differantlluse scenarios in terms of income; and
(v) spatial land use planning to accommodate tfferdnt land uses and the issues pertaining
to introduction of wildlife land uses. These issaes important for decision making in the

TFCA. They also contribute to the literature onomegling development and conservation.

The rest of this chapter is organized as followsSéction 7.2, | discuss the general approach
followed in the study, and the analytical approached data used to address the different
research questions. Section 7.3 provides somehingitp the main findings of the study and
their relevance to the conservation developmenttgelddn Section 7.4 | highlight what |
consider to be additional issues pertinent to theré of the interface. In section 7.5 | discuss
the implications of the study in for policy makirgastly | reflect on the methodology used in

the study, and suggest areas for further research.

7.2  Approach, implementation and data

This study broadly followed the Describe-Explaingore-Design research cycle proposed
by Giller et al. (2008). The stages are not linghere are feedback and feed-forwards
mechanisms, and depending on the context it magdseible to identify opportunities to

resolve competing claims by adapting the varioussph of the methodology to suit a specific
context (Giller et al., 2008). First | identifiethéh described the competing claims for land in
Mhinga in Chapter 1, and especially the main issoiegoncern for rural communities

coexisting with wildlife in Chapters 1 and 3. In &iters 3 and 4 the challenges of cattle
farming at the interface are explained, and thatieiships between cattle farming and other
livelihood strategies. By analysing the culturatlaocio-economic roles of cattle and other
livelihood strategies it was possible to exploreanunities for future development regarding

introduction of wildlife-based tourism. Chapteradd 5 explored with different stakeholders,
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prospects for introducing wildlife-based land uaed ecotourism. In Chapters 2 and 6, a land
use modelling framework to explore alternative sces of development based on

stakeholder inputs given the objective of maxingsinet revenues from land use was
developed and applied.

To address the research questions in the studferelit analytical techniques were
combined. The data comprised quantitative and uiie primary data and secondary data
sources. Chapter 2 was largely theoretical, mathieatanodelling techniques were used to
develop a land use model that allowed evaluatiomltdrnative scenarios of land use. In
Chapter 3, a partial budgeting framework suggebte®tte et al. (2004) was modified and
used to analyse the costs and benefits for cadtimihg at the interface. In Chapter 4 a
livelihoods analysis framework considering differdivelihood capitals, strategies and
outcomes (DFID, 1999), was combined with econoneichhiques to estimate monetary
values of marketed and non-marketed cattle pregdumbdified after Moll (2005), and Dovie
et al. (2006). The data for Chapters 3 and 4 wealeaed through several ways. A
household survey using two structured questionsaimee for households with cattle and
another for those without cattle, was conducteduly-August 2008. Veterinary records and
official reports of livestock depredation were iasfed. Qualitative data collection
techniques such as focus group discussions, keynmaint interviews, workshops and
ranking and scoring exercises were employed betwegust 2008 and May 2010 to follow

up on issues emanating from the survey.

For Chapter 5, choice modeling, a stated preferapggoach was used to determine how
consumers' willingness to pay for a good dependethe attributes of that good. Tourists'
preferences for village accommodation, village soand crafts markets were considered as
attributes of ecotourism. A survey was conducte®@tember to January of 2008/2009 and
2009/2010 and data were collected from 319 tounsssting the KNP. Econometric

estimation of relevant parameters was done usmglanomial probit model.

Options for land based development at the interfiac@hapter 6 were explored by empirical

application of the model developed in Chapter 2otal of 163 plots each 400ha in size were
included in the analysis. Data on the values ofpla@ameters used in the model were derived
from surveys described in Chapters 3 to 5, and fsecondary data sources. In section 7.5 |

reflect on the approach followed in this study #mellessons learnt.
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7.3  Overview of findings

To achieve the overall aim of this study, the folilog research questions were addressed;
Research question How can alternative spatial land use options foproving incomes of
local communities be evaluated taking into consten biophysical and socioeconomic

constraints?

Research Question 2Vhat are the risks and costs associated with loskstarming at the
interface, and how do these affect the attitudiawhers towards wildlife and conservation?

Research question 3Vhat are the social and economic benefits of laastproduction

systems and how would an increase in the wildhegtock interactions impact the system?

Research question #hat is the potential to develop ecotourism andtvdra the tourist

preferences and community capabilities?

Research question %5iven a set of bio-physical and socio-economic taimgs, what
spatial land use alternatives exist to improve me@enues from land use, and stimulate rural

development and conservation in the GLTFCA?

Research questions 2 and 3 addressed the curatmto$tlivelihoods at the interface and the
specific issues relating to the impacts of wildifie other livelihood activities from the local
community perspective. Research questions 4 andplored the potential for tourism and
wildlife livelihood activities at the interface. Rearch question 1 was mainly aimed at
developing a method for evaluating prospective aridting land use options considering
specific interactions between wildlife and otherdauses, requirements of wildlife as a land
use, and socio-economic and biophysical constraints

Cumming (2011) suggested some indicators for etialyahe success of TFCAs with
references to the development and conservatiorcilgs. He however pointed out that these
indicators are not fully developed and are paréidyl complex for the human-wildlife-
livestock interface. Nevertheless, | consider theganticularly relevant and an important
starting point for discussion regarding the currand future development of the interface.
For the TFCA objective of ‘establishing policies damegal frameworks that provide
incentives for local communities and landholdersbenefit from wildlife- and natural
resource-based enterprises’ (Cumming, 2011), | dradvdiscuss three main indicators that

are relevant to this study. These are: (i) thergxti® which capital assets of households are
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enhanced; (ii) whether communities display posittudes towards wildlife; and (iii) the
ability for land holders to invest and benefit framurism and sustainable harvesting of
natural resources. Although a post implementaticaluation is not possible at this stage,
these issues are already being discussed and eoewidby local communities, local
authorities, scientists, and rural development andservation practitioners (Spenceley,
2006; Munthali, 2007; Thulamela Local Municipalit009; AHEAD-GLTFCA, 2010). |
also summarise and discuss the specific options ifgrlementing land based local
development and conservation, mainly on the bddend use modelling results.

7.3.1 Current state of livelihoods at the interfaceand potential of TFCA to enhance

household capital assets

Although most of wildlife parks in Africa are sutnaded by people who live in poverty and
largely depend on land and other natural resodardkeir livelihood (Munthali, 2007), there
are disparities in socio-cultural and economic doas between the different countries and
rural areas (Wolmer, 2003). In the GLTFCA, the algseof information on the spatial and
temporal human welfare conditions has been indicake a constraint to conservation and
local level development planning efforts (Cummi2g11). Poverty levels in Mhinga have
been estimated to be as high as 60% (AGIS, 2088)uaemployment levels range from 60-
80% (Anthony, 2006). The local economy is mainlyven by disbursements from the
government’s welfare programme, and remittances fuvban areas, like most other rural
areas in South Africa (Ainslie, 2005; Shackeltonagf 2001). In this study most of the
households were engaged in multiple livelihood vdtotis such as formal employment,
cropping, small businesses and cattle farming. AAlgh practiced by many households, the
potential for dryland agriculture in the area isited due to low rainfall levels and long
drought periods (CGIAR, 2003; AGIS, 2009). This wasmforced during the community
workshops, when dryland cropping was not classifesd an important income source.
Livestock farming particularly cattle farming wasnsidered an important livelihood source

for some households, although only 11% of the hooisis in the area actually owned cattle.

There were differences in the livelihood activiteesd structure of household income for the
cattle households (CH) and non-cattle householdSHN The main source of income in
NCH households was employment, whereas for CH & seial grants. Despite only a few

households owning cattle, the benefits of catttenfiag were derived by up to 95% of those
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households who did not own cattle through dungkraitid during traditional ceremonies.
This concurs with findings of Dovie et al. (2008)ho found that cattle and goats yielded
benefits mainly through gifts, milk and dung fomacattle owning households. Cattle had, in
order of importance, financial, physical, humantura, and social livelihood roles. They
contributed to both stock and flow of financial tapin the household, and accounted for
about 29% of the total income in CH. The finan@aset contribution was ranked as being
the most significant followed by the physical andrfan asset contributions. Through sale of
cattle and cattle products, households were ableirtd other livelihood activities such as
small businesses and cropping. The sale of catigpoovide a household with much needed
capital to start a small business or to purchagaité for cropping in the absence of
alternative sources of credit. More importantly, ¥eeind in Mhinga that a number of
households had sold cattle to meet the school fieesls of children. Dovie et al. (2006),
reported similar findings elsewhere in South Afri€attle can also provide an outlet for
investing cash generated through other livelihotrdtegies. For example, Ainslie (2005)
reported that cattle provided a viable form of isiweent for lump sum pension payments or
regular savings by migrant workers. Such investnagrt consumption decisions regarding
cattle are made at household level, and at spetaifies that are unique to the household.
Thus the presence of cattle in the household cam the household some form of financial
independence and flexibility. This would not be tdase when the household is dependent on
communally owned wildlife resources. It is thus fibke that for some cattle farmers,
particularly the older ones who have limited chawéesecuring employment and those
mainly dependent on cattle income, shifting to prethantly wildlife based livelihoods

could represent a form of economic disempowermedtass of autonomy.

One of the reasons why it has been argued thatlif@ildnd rural development are
irreconcilable goals, is that the presence of wédgives rise to costs by interfering with
other livelihood activities in impoverished rurabmamunities (Emerton, 2001; Anthony,
2007; Dickman et al., 2011). Naidoo et al. (20@fgssify the costs of wildlife conservation
into five components; wildlife acquisition, managamy damage, transaction, and
opportunity costs. For livestock farmers at theeifaice, wildlife was considered a risk to
their main livelihood source, because of the damaggs and opportunity costs. In this
study, livestock farmers identified wildlife depedobn and disease as key issues of concern
for them, particularly when the possibility of ieased interaction between wildlife and

livestock in the TFCA was considered. Some of thaseholds without livestock indicated
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that problems with wildlife in the community hadsal deterred them from considering

livestock as a livelihood option.

Up to 25% of cattle households surveyed had sufféikeestock depredation within three

years prior to the survey. The problem of depredatas higher for villages closest to the
park. Combined estimated annual losses to depoedaind disease were 0.63 cattle per
household. In monetary terms this amounted to US$#5 household per annum, but when
the benefits of being close to the park were canrsid, the net amount lost to the household
was US$34. By considering the benefits of beingelto the park for households, and
combined costs of livestock disease and depredatiamas possible to give a more balanced
assessment compared to existing studies (for exaByiler 2000). The main disadvantage
with such an approach, however, is that whilstvitids overestimating the damage, it can
also trivialize the losses for some householdsh@lgh we found evidence of employment
opportunities from the KNP, only a few householdsl lbenefitted from such opportunities.

Most of the job opportunities from KNP were fromethWorking for Water Programme,

hospitality services in different camps, from theldife ranger section and in the

maintenance and construction services (Anthonygdome of the jobs were on three year
contract basis, and there were reports of corrapdiod nepotism in the Hlanganani Forum
which coordinated recruitment for the jobs. Anothenefit received by the community from

the park was subsidised fees for entering KNP. bhrsefit however was utilized by less than
10% of the households, mainly due to lack of matitransport needed to enter the park
(Anthony, 2006). Furthermore, the park benefits dad necessarily accrue to the specific
households that had suffered livestock loss. Thhennit was considered that cattle had
important livelihood roles for both owner and nomr@r households, and the benefits were

thin, the risks for households depending on cattkbe interface were considerable.

It appears that the TFCA could negatively affestelihood capital assets through the
following ways; (i) increased wildlife/livestock teraction could result in a reduction in the
household financial assets, (ii) the social, caltuand physical livelihood roles of cattle

could also be impacted, (iii) other livelihood s$tgies such as small businesses and
investment in education could also be negativefectééd and (iv) the independence of
households regarding cash flow and investment iasdrom livestock would also be lost.

Furthermore, non-livestock owning households cdos# access to the benefits from cattle

that they currently get.
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On the other hand when the problems associated gatle farming in the area are
considered, it is possible that the TFCA could ptédly enhance the livelihood capital asset
base for some households. This area is prone tp dooughts spells and this makes cattle
households vulnerable. Although farmers receivestl feupplements from the government
during drought years (see chapter 3), this wassuafficient to protect them from the effects
of drought. It is also possible that in the futtlre government might not be able to continue
providing such subsidies during drought years.

Tourism and wildlife incomes, could provide a safeet for households during drought
years. For example, in Namibia, incomes from toareontributed significantly to household
incomes in times of drought (Weaver and Skyer, 20B6other important issue to consider
is that because only a few households had catte¥native sources of income are necessary
for those households without cattle and not wishimdhave cattle. In addition, this study
found that cattle ownership is skewed with the 1686 of the cattle owning households,
accounting for about 30% of the total cattle herd/ihinga. It is possible that in future those
households with few cattle, and the non-cattle Bbokls who are the majority, could
consider wildlife tourism as an opportunity for gter and more equally distributed chances
of benefiting from the land in Mhinga. In the freywhen the negative environmental effects
of cattle such as trampling, overgrazing and swmbkien are considered, it is possible that
some members of the community would be less in@tmb cattle as a land use option. Such
a scenario could arise if there was a mechanisaugir which the community could be paid
for environmentally friendly land use options. example, the COMACO project of Zambia
(COMACO, 2011) discussed in chapter 4, rewards &looisls for agricultural practices that
are environmentally friendly, through cash bonuaes preferential market access, and
punishes, by way of exclusion from markets and rofeevices, those member households

that do not comply.

Despite the current problems of cattle farming asdlimited potential for expansion, |
consider that cattle farming is too important to diemissed as a livelihood and land use
option in Mhinga. Furthermore, the livestock farm&rere generally older and hence could
be more vulnerable than younger members in the aomign To manage the likely negative
effects of increased livestock/wildlife interactjahis necessary for the authorities to invest

in both short term and long term disease managersieategies, and control livestock
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depredation through effective fences and devisacaeptable mechanism for compensation
where necessary. Although farmers reported thatetiveere no problems regarding the
marketing of cattle in the area, further livest@{pansion could result in saturation of the
existing local market. The restrictions to cattlarketing outside the redline due to the
Animal Diseases Act (NDA, 2000; Bruckner et al.02]) could stifle efforts to increase beef
production within this area, and in other FMD afégt areas in the TFCA (Scoones et al.,
2010). Calls for disease control have been madathmr scientists working within the TFCA

(Bengis, 2005; Kock, 2005). Lastly, although ddsligarom a community point of view, the

role and impact of fencing in southern Africa isvalely contested issue. Ferguson (2010),
provides an extensive review of the environmersatial and economic issues pertaining to
fences and TFCAs in the region. The issue of cosguen is discussed further in the next

section.

7.3.2 Community attitudes towards wildlife

Findings suggested a generally negative attitudernds wildlife amongst people in Mhinga,
particularly cattle farmers. Anthony (2007), alseported that despite attitudes of
communities to wildlife being varied, householdsongxperienced damage from wildlife had
negative attitude towards the KNP. This was furtbempounded by the absence of a
mechanism to compensate households who sufferetlifesidamage. Problems of wildlife
damage along the borders of KNP have been goinfgroa long time, and apart from crop
and livestock damage, also involve a threat to hulives and property. During the time that
this study was conducted, there were on-going &sfloy local communities to try and resolve

the compensation issue, but without success.

The underlying problem for failure to resolve thempensation issue can be attributed to
several factors. Wildlife in South Africa is cla#sid asres nullius which means without a
legal owner, or belonging to no one in general (kiogon et al., 2007). In the case of
privately owned land, wildlife on such land is cmlgsed a natural resource to which the
owner has rights to use. Once wildlife strays amdmmunal land, communities cannot enjoy
the same rights to use wildlife as private ownezsaise their land legally belongs to the
state. The escape of wildlife from the KNP is ldygattributed to the poor state of the fence
(Anthony et al., 2010). The KNP however, does natnahis fence. It is owned and
maintained by the Animal Health section of The Da&pant of Agriculture, who are mainly

concerned with disease control and not issues vafstock depredation. When wildlife
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escapes from the park, the mandate to captureveildiife and return it to the park rests with
the Department of Environmental Affairs. Thus thare several of institutions involved in
the management and control of damage causing feildind their roles are not clearly
delineated, resulting in frustration within the coomities (Hopkinson et al., 2007; Anthony
et al., 2010). Anthony et al. (2010), argued tiaise problems indicate institutional failure
caused by breakdown of trust between the commuaitgt different institutions, poor

governance, and incapacity within government depamt and park authorities. Lack of
coordination and limited or no local stakeholdensdtation on options to solve the problem

were also apparent in the area.

Although the Communal land Rights Act (CLaRA) 112604, aimed at restoring property
rights over land to rural communities (Cousins afepe, 2004), which is yet to be
implemented, could give communities rights simitar private owners regarding use of
wildlife, more needs to be done to restore goodwitid positive attitudes in rural
communities towards KNP. The KNP and the relevaskegnment departments should
consider options for compensating households fddIlfg damage. Although farmers
indicated that they preferred direct financial cemgation, which they had been previously
promised by both the KNP and the then Departmerrnfironmental Affairs in Limpopo
(Anthony, 2007), several problems have been doctederegarding such schemes in other
places. Some of these problems include the admatimh of such financial compensation
schemes, particularly where corruption is a prob{&@raham et al., 2005). Dickman et al.
(2011), also discussed some of the problems otdae@mpensation schemes. In some cases
farmers become careless with protecting their tods knowing that they will receive
compensation in the event that their cattle aréedil Furthermore, the procedures for
reporting and proving cases of depredation are rgimecumbersome, and even where it
exists not all farmers are able to benefit fromhsdicect compensation. Another problem has
to do with availability for funding for compensatioparticularly in the long run. Other

options for compensation, can however be considered

Lewis (2005) and Mizutani et al. (2005) suggestadrventions to increase productivity of

cattle farming such as veterinary care and bettmbéndry practices for households or
communities suffering wildlife related damage asramentive to encourage livestock farmers
to tolerate wildlife, which could be consideredMiinga. Other measures suggested include

improved opportunities for livelihood diversificati in this area through infrastructural
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investment and support to small local and tourigsell businesses and activities (Emerton,
2001). Dickman et al., (2011) discussed a rangmsifuments under the umbrella term of
payment for coexistence, which can ensure that lomamunities receive incentives to co-
exist with wildlife that are at least equivalentttee value that the international community
places on the existence of such wildlife. Apartirdirect compensation, insurance, revenue
sharing, and conservation payments other instrisreme possible. The TFCA provides an
opportunity for revenue sharing with rural commigstthrough tourism, trophy hunting, and
sale of wildlife products. The Kenyan model prowdanother option. A Wildlife
Conservation Lease Programme was developed tatdéeilthe migration of wildlife on
communal land. Under this programme, householdsgimext to Nairobi National Park were
paid US$4/acre of land and in addition received pensation for any livestock that was lost
to wildlife (Dawson, 2004). Although an assessnignthe International Livestock Research
Institute found US$4/acre to be fair payment int theea (Dawson, 2004), this might not
necessarily be sufficient for other areas. Shoutthsa programme be considered, it would be
necessary to conduct an analysis to determine ttdepamounts for each context in the
GLTFCA.

It is important that any mechanism for compensatibrestablished is set within a clear
administrative and legal framework. Anthony et(28010) recommended active engagement
of rural communities and all relevant stakeholdestitutions in developing a system for
managing conflict in the area. | further suggeat this necessary to consider that the costs of
co-existing with wildlife differs between househs|dis do the attitudes of different groups
within the community towards wildlife. Thus the comnity should not be treated as a
homogenous entity, but rather households who WBeagteatest costs should receive more
incentives and livestock farmers should specificaé engaged in any processes to seek a

solution.

There were divergent views in the community regagdiuture prospects for introducing
wildlife based land uses. Cattle farmers were gaheagainst the idea of some of the land
being turned to wildlife based tourism land useseyl argued that wildlife would compete
for land with cattle, and also cause damage tosceopl livestock thereby threatening these
livelihood activities. In their view, cattle keegirwas able to accommodate and enhance
more livelihood activities than wildlife. On thehar hand, the youth and small business

entrepreneurs, were generally in support of widland uses, despite acknowledging the
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damage effects of wildlife on farming. They argubdt because cattle incomes could only
sustain a few households, wildlife and tourism pnésd opportunities to improve livelihoods
and employment in the community. The mixed attitutte KNP and wildlife by segments of
the community were also reported by Anthony (200¥ho found that the KNP was
perceived by some as a potential source of incamlebg others as a source of anguish. It is
noteworthy to state that although cattle farmessstituted only 11% of the total households,
predominantly used the grazing area, this did aetsto be a problem for participant groups
comprising non-cattle owners in the workshop dismuss. None of the discussions or
suggestions by the other groups indicated that filbléglisadvantaged in terms of land use by
not having cattle. This could be explained by thet fthat most of the NCH benefitted in
several ways from cattle in the area as explaimedhapter four. The fact that most
households in communal areas seem to benefit freestbck, even without owning it has
also been discussed by Ainslie (2005), Dovie et(2006) and in other studies, and is
partially attributed to the social, economic anggbal roles of cattle. In addition, there is no
barrier imposed by CH which would prevent NCH fraleo acquiring cattle. With increasing
population pressure and an increasing drive towartianisation of rural areas in South
Africa (Roux, 2009), the situation might howevelange and the NCH could start pushing

more for land uses that a greater segment of tfa¢ population could benefit from.

Another factor to be considered regarding theuatéis of the community is that some of the
communities next to the KNP were forcefully disgddrom their land in the past to make
way for the creation of the park, and submittednedafor land in the KNP under the
restitution programme of the government (VentealeR008). Prior to 1994, the approach to
conservation was one of depriving local communitiésaccess to resources in the park, and
excluding them from patrticipation in managemenwaélife (Mabunda, 2004; Venter et al.,
2008). Although this has since changed, and the KId® made considerable efforts to
involve local communities and ensure that they bemeainly through employment and
educational assistance there has not been furted lost by the communities for
conservation. The introduction of wildlife on comnal land within the TFCA might be
construed by some community members as another dbuisplacement from their land. A
lot of work remains to be done in communities sastiMhinga to address the perceptions of
wildlife as a nuisance as well as reluctance of sonmembers of the local communities
towards investing land in wildlife. Finally, it important to realize that although negotiated

compromise solutions can be found, the problemsvitdlife damage cannot be entirely
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removed in areas where people reside with wildiifhat is important is that the value of the
wildlife asset must be higher than the costs thanhposes on households (Torquebiau and
Taylor, 2009).

7.3.3 Prospects for investment and benefits from twism and sustainable harvesting

of natural resources

Sustainable tourism that promotes employment, prareeurship and ecosystem services
provision is one of the pillars through which comities are expected to benefit in TFCAs
(Spenceley, 2006). Managers of protected areasrreuraged to work closely with the
tourism industry to facilitate local community invement in a broad array of activities that
encourage cultural and ecotourism forms of tour{3mint Management Board, 2001). To
explore the possibilities for community investment tourism in the TFCA, this study
investigated prospects for development of ecotauits Mhinga, and particularly the interest
amongst tourists for goods and services providethbycommunities. The study found that
local communities were indeed interested in prangda range of tourism services to tourists
visiting the KNP. The interest by local communities share their cultural heritage with
tourists was also reported by Mabunda (2004). Inniglh there was interest in offering
village accommodation, village cultural tours (unding cultural entertainment, photography
and interaction with locals), and crafts marketsing stated choice modeling techniques it
was determined which of these services touristsladvprefer for ecotourism and how much
tourists would be willing to pay for the servicéinderstanding the preferences of tourists,
and their attitudes towards rural communities caovigde useful information for rural
communities, local municipalities, tourism managerghe TFCA and other stakeholders

considering tourism investment in rural communities

In their annual reports, the KNP generally classifiourists into two groups; domestic and
international tourists (South Africa National Park07; 2008). This study determined

preferences for tourists disaggregated accordintydee two categories as well as into four
different income categories. In general touristsematerested in the idea of engaging in
ecotourism activities outside the KNP, as refledigdhe fact that 69% of domestic and 78%
of international tourists expressed a preferenceof@ or all of the services presented. The
village tours and crafts markets attracted the mowdrest, for both international and

domestic tourists, and across all four income gsoop tourists considered. There was,
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however, general reluctance by all tourists groumssidered, except the low income group,
to use accommodation facilities outside the parkargvhal willingness to pay (MWTP)
estimates were found to be generally higher tharbttl values proposed for the village tours
and crafts markets. For both tours and crafts mattewnal and the higher income groups, had
higher MWTP values. In all cases, tourists had tiegaVWTP for the accommaodation,
indicating that they would need some discount tes@er using village accommodation. This

could be made possible by pricing the village |adigelow the KNP rates.

The reluctance by tourists to stay in villages imilar to reports by Hearne and Santos,
(2005) in Guatemala who found that tourists preférto stay inside the park rather than
outside. This has some important implications fvelopment of tourism accommodation in
rural villages. Part of the reasons that touriseyennot willing to stay outside could be
attributed to concerns about personal safety, gikierhigh crime rate in South Africa. In the
context of TFCA, security is an issue that wouléa& be considered to ensure that the idea
of cultural tourism is well received by touristsilbre to address these issues could result in
limited business opportunities for tourism lodgesiltboutside the protected area. An
alternative option which could be considered ifdawe communities build their lodges inside
the park, rather than outside, as is currentlyddse with concessions in the KNP. If built
inside the park, however, the benefits from develppaccommodation facilities mainly
targeted at KNP visitors could be limited. The KMRen experienced below maximum
occupancy rates (South Africa National Parks 20@8)3 between 2007-2008 the Punda
Maria camp which is closest to Mhinga had averageupancy rates of 57-63% (South
Africa National Parks, 2008). Furthermore, privbtdges within the KNP also experienced
low occupancy rates (Spenceley 2006). Althoughethgere two privately owned lodges
within Mhinga, less than 30 visitors could be acowrdated at a time by both these lodges. |
stayed for some time in one of the lodges and peaped that tourists mostly stayed there
when they had failed to secure accommodation ird®Uaria camp. Most of the visitors to
these local lodges were government department®#iat organisations having workshops.

Such visitors could provide a potential marketdommunity tourism lodges in Mhinga.

Some additional factors could also affect the Vgbbf tourism lodges in Mhinga. The
Punda Maria entrance to KNP is one of the furtlygdes from Johannesburg International
Airport where most of the tourists arrive. The KKéteives more tourists on its southern

parts where there are bigger camps like SkukuzaPaetbriuskop (South Africa National
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Parks, 2008). There are also existing, well devadorraft markets on the southern side of
the park, compared to the Mhinga side. Anothereissbiich was however outside the scope
of this study is the management of the village iByrfacilities. Previous efforts to run a
village lodge in Mhinga were stifled by managemprdblems (Groenewald, 2010). Other
overriding concerns for tourism investment couldthe extent to which employment can be
created, seasonality of tourism incomes and theillision of revenues from community
owned tourism businesses. In Botswana, Mbaiwa (R@6Borted that tourism lodges created
significant employment opportunities in the locahamunity. However, most of the jobs held
by local communities were unskilled, low paying gobuch as manual labourers, drivers,
cleaners, night watchmen and cooks. Furthermoid|ifgibased tourism reduced household
livelihood activities as some households stoppedpmng and keeping cattle to get
employment in the tourism sector. Rural to urbagration also increased as households
sought to counter the seasonality of tourism incgmMbaiwa, 2008). Such problems could
arise in Mhinga. Lastly, the distribution of revesurom such community owned enterprises
to the household is another matter that would aksed to be discussed and agreed upon. |

will return to this issue and the employment isagain in the next section.

Findings suggested the potential for developmentesfain forms of ecotourism in rural

communities adjacent to the KNP, providing that grecing and nature of the services
offered were carefully considered. Tourism incoreaagated through village tours and crafts
markets targeted at tourists visiting the KNP, &wl cost accommodation for low income

categories of tourists could provide an opportufotymuch needed diversification of income
sources in rural communities. Understanding thigudtts of tourists and their perceptions
regarding the relationship between development @ntservation is important, given the

importance of tourism for success of the TFCA.

7.3.4 Options for implementing land use based devment and conservation in the
TFCA

There seems to be limited studies on economic rindebf land use options within the

GLTFCA. Apart from the work in progress by Musengazd Child (2011), no other studies

were identified. Outside of the GLTFCA, studies$myith et al. (2008) in Lubombo TFCA,

and work by (Cowling et al., 2004; Knight et alo08) and others on the STEP Project in the

Cape Region in South Africa, and Tomlinson et 200Q), Blignaut and Moolman (2006),
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contribute to the literature on the subject andgssy methods for conservation assessment
and economic evaluation which could be replicatedhe GLTFCA. Other studies that
address issues of economics in biodiversity corgienv in South Africa include (Cloete and
Taljaard, 2007; Sims-Castley et al., 2005; Saaymad Saayman, 2011). According to
Naidoo et al. (2006), Polasky et al. (2008, ) amthrs et al. (2010), the absence of spatially
explicit economic information has limited the atyiliof conservation planners to fully
incorporate the costs of conservation in a marmaris able to reduce the social conflict and
opportunity costs of wildlife. Emphasis on biolagli@and technical factors at the expense of
social, political, and economic realities in consgion planning are other problems that can
result in ineffective or failure of conservatiomagegies (Anthony, 2007; Polasky et al., 2008;
Adams et al., 2010).

This study suggested a land use model that candapted and utilised by conservation
planners, local development planners and otherebtdlers to evaluate the effects of
alternative land use scenarios on net revenues thhentand. The mixed integer optimisation
model, which was developed started simple and beaaore elaborate as more issues were
considered. The objective function of the model veamaximise net revenues from land use
under the assumption that a central planner madisides on land use. The basic model
formulation included factors such as output pricksyd carrying capacity, production
relationships, capital and variable costs, and liigldlamage from the park. To make to the
land use model more relevant to the context, wkidedl constraints to enable wildlife plots

to be connected and considered interactions betwédlife and other land uses.

Results suggested that that the model could be feseoning of land uses, whilst including
socio-economic objectives and biophysical charesties of land. The model enabled
connectivity of wildlife land plots to be possiblgnd the nuisance effects of wildlife to be
made endogenous to land use decisions. These pogtant factors to consider, given that
within the TFCA there will be increased interactibatween wildlife and livestock, and
wildlife will also reside outside the protected asgCumming, 2011 ). Although the model
put emphasis on the issues identified as being fitapb from the perspective of local
communities, it can be modified to emphasize edo&dgactors, or to include more bio-
physical properties such as soil quality and notraailability. Depending on the objectives,
it is also possible to reserve some plots for gddtwra and fauna protection, by fixing the

land uses for such plots in the model.
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Based on findings in Chapters 3, 4 and 5, optionsaind-based development at the interface
are explored through the use of the model. Existimgan settlements, irrigated agriculture,
livestock, tourism lodges and wildlife land useseveonsidered in the analysis. Limits were
imposed on the amount of tourism land allocated tdudemand side constraints previously
discussed in this chapter and in Chapter 5, araliatbcated by Spenceley (2006) and South
Africa National Parks (2007; 2008). Irrigation walso restricted considering that most of the
land in the Province is not suitable for irrigatidviachethe et al., 2004). The competition for

land was thus mainly between livestock and wildlife

Results of the analysis showed that the statusvguere most of the land was used for
livestock, was not optimal. By introducing irrigasi, tourism and wildlife land uses, whilst
taking into consideration a range of stakeholdégrests, income could be doubled. When
tourism and irrigated agriculture, despite givea ltilghest returns per ha, were restricted due
to reasons explained above, the highest income fhentand was only possible from having
both livestock and wildlife. Excluding livestock @allocating all the remaining land uses to
wildlife resulted in lower incomes due to the higamage costs of wildlife on irrigation.
Similarly, having irrigation, tourism and livestogkthout wildlife resulted in lower income.
Sensitivity analysis based on a scenario that deduall land uses showed that spatial
allocation of land and incomes were sensitive tange in wildlife and livestock prices,
carrying capacity of the land and the extent ofliifé damage on other land uses. Increases
in cost of fencing by up to 100%, did not have affects on land allocation. This indicates
the need to consider the macro-environment andgthg factor prices and conditions in

land use planning.

The possible ways in which wildlife and livestoabudd be integrated in the study area were
discussed. The Namibian model of wildlife conseoies as described by (Barnes et al.,
2002; Weaver and Skyer, 2005), where several conmmsincombine land for wildlife
purposes, under a well-defined shareholding straatauld be considered in this area. Apart
from increasing land-based income and employmepobipnities, conservancies could also
change the attitude of communities towards viewmlgllife as an economic asset, rather
than a threat on other livelihood activities asisttated in Chapters 3 and 4. Despite the
findings in Chapter 4 that farmers were not vergifpoe about the benefits of introducing

wildlife in the area, mainly because of its highmdme costs, the analysis in this chapter
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showed that introducing other land uses has patleptisitive income benefits. Although 1
was able to consider in this model the effects afitng wildlife and livestock or irrigation
next to each other on land use revenues for exartipkeis not the only objective of the
community. Other factors that would need to be mred are issues of human safety, and

the type of wildlife that would cause minimal daraaqnd be acceptable by the community.

Wildlife is a promising land use alternative, baitis not the only solution to poverty
alleviation and rural development at the interfég@gatial land use planning that considers the
nuisance effects of wildlife on other land usesstxg human settlements and a range of
other factors are necessary to ensure that thditseftem the land are maximal. Success of
conservation initiatives in TFCAs depends on thedlase decisions that are made by rural
communities. In addition to other factors, the pttd benefits to be received from wildlife
vis-a-vis alternative land uses will influence thekecisions. This study makes a contribution
by providing a framework through which income bésedf different land use options can be
evaluated, considering community concerns, to taskasision making at local level. The
factors considered in this analysis are howevererbtaustive of all the issues that should be
considered in land use planning and decision makNimgghlight some of the issues to be

considered in land use decisions at the interfatcka next section.

7.4  What are the important issues for the future othe interface?

Based on the analysis in the different chaptetiisfstudy, | summarise in Table 7.1 some of
the issues pertinent to future development wildéfed livestock land uses at the interface.
The table shows the main arguments for and againisllife and livestock or their
integration, and some basic conditions to be cemsdlin the future. | also discuss some
important issues that were not directly addresedtie study but that | consider important in
determining the future of the interface. Some adsthissues are the subject of ongoing
discussions at community level, in Hlanganani Fomeetings of the park authorities and
the community attended by the researcher. Expeetings such as the AHEAD-GLTFCA
annual working group meetings and Competing Claimagtings of Wageningen University,
were also attended during the study. The issuesisbed below are not exhaustive, but |
consider them most relevant to the discussion ia $itudy, and they also indicate the

complexity and diversity of issues to be addresddte interface.
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Employment creationNext to maximizing net revenues from the land, lyiment creation

is considered the most important socio-economieailye. Due to absence of reliable data it
was not possible to analyse the employment lewatégad to the different land use scenarios
in this study. I will however discuss the likelypfications of different land use scenarios on
employment creation. Opportunities for fulltime doyment in Mhinga were few. Apart
from the KNP, most employed people based locallyked in government departments
mainly as teachers or clerks. Rural-urban migratmwavided the greatest prospect for
employment for most young people. Cattle farming laited capacity to provide full time
employment, when it is considered that only fewtlsd households have cattle and the
average herd sizes were very small. Research fisdglsewhere indicate that indirect
economic effects of ecotourism such as hotel bssirnd crafts markets can create more
employment opportunities for local communities thaubsistence farming (ABSA, 2003;
Mbaiwa, 2008). | discussed previously that althodugbhrism has high opportunities for
employment creation, most of the jobs that locapbe qualify for are unskilled and low
paying jobs. In the short run, this might not belppematic as mechanisms can be put in place
to create capacity and train local people to be ablqualify for the high skilled jobs. For
wildlife, it appears that the situation is diffeteAccording to ABSA (2003), game ranching
is less dependent on unskilled labour than livéstaoming. Another example can be drawn
from the case of the Makuleke. According to Colli{Z003), the Makuleke community
expected to generate 150 jobs from the 22 00Ohanaof used for conservation, hunting and
tourism inside the KNP. It is not clear whethesthias realized or not. When combined with
provision of accommodation facilities, it is howew®ssible that the impacts on employment
might be much higher. Another important point tmsider is that employment benefits from
wildlife and tourism are slow to realize (Mahonydavian Zyl, 2001), unlike in agriculture.
Irrigation is a labour intensive agricultural priaet with capacity to create substantial
employment (Tapela, 2008), but with limited podgibs for irrigation in this area, the

opportunities for employment are likely to be few.

Property rights and sharing of land use benefifBhe successful reconciliation of
conservation and development goals in Namibia heen kattributed to the ability of the
authorities to devolve rights to resource accessefits, and management responsibilities to
local communities (Weaver and Skyer, 2005). Pasliss have shown that the success of
conservation initiatives that include local comni@si depend on the ability of such

initiatives to improve the welfare of humans anditaple and transparent distribution of
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benefits (Barrett and Arcese, 1995; Songorwa, 1®8grton, 2001). In the absence of
mechanisms to address these issues it could bieuttiffo get consensus for community

engagement in wildlife, particularly from those Beholds that currently depend on land for
their livelihoods. Another important issue is tisaveral communities would need to partner
in making land available for creation of consernvas®r any other form of wildlife land use.

This means that several traditional leaders woeléhlcharge of the conservancies. It would
be necessary to define properly the rights andesiadaing structure for such an enterprise to
be successful (ABSA, 2003).

Human population expansiorA concern for rural development planning is theings
growing population and the demand on land for pedpl live on. This has potential to
exacerbate poverty and unemployment and has beatifidd as a major shock and driver of
change within the TFCA (Cumming et al., 2007; M@atith2007). If the human population
density at the interface becomes too high, it miglitimpossible to sustain multiple land
uses, particularly wildlife which needs vast amauritland. Problems of poaching could also
resurface. It is possible that the land in Mhingaild only support several wild antelope
species that easily live close to humans, sucheedstof impala, but would not support any
of the larger wildlife which can bring in higherefe in trophy hunting. The large mammals
could also pose high level of risk to the liveshafmans if human population densities
increase. The levels of income that are possila fthe multiple land use scenario cannot
guarantee more than $1.25 a day per person foculrent human population in the area
considered. This indicates that even where the lptipa is able to earn income from all land
uses considered, the poverty problem would not ddeed. Institutional interventions to
facilitate community benefits from natural resowrsech as land tenure security, and wildlife
tourism investments are likely to be insufficiemt tesolve poverty and unemployment
problems. Other problems related to population qanes and sustainability such as literacy
levels, poverty and rural urban migration need & tackled. In addition, the potential
revenues earned from wildlife could decrease aslptipn increase, as was the case in
Zimbabwe where (Bond, 2001), observed that retdrom wildlife related enterprises
declined sharply where population densities excdedgeople per square kilometer. Also
related to the issue of population is the concdpsaale mismatches in socio-ecological
systems, which are described by Cumming et al.gR06a addition to population pressure, a
change in agriculture and food systems, changéscimology and governance systems can

also contribute towards scale mismatches (Cummirgy.£2006). These are all relevant to

177



rural development and resource use. Lastly, withex\GLTFCA countries, and within rural
communities surrounding the KNP, there is variation terms of population density
(Munthali, 2007; Anthony, 2006 ), hence the podisies for land based rural development

will vary.

Wildlife harvesting quotasHunting quotas to communities on nature reservigsirwthe
Limpopo province are allocated annually by the Depant of Economic Development,
Environment and Tourism. The department allocdtesd quotas on the basis of decisions
made regarding reduction of game on provincial reatieserves, informed by scientific
considerations such as population growth rate,atlcrconditions and carrying capacities. In
2009 quotas were allocated for lions (maximum 2 qmenmunity), buffalo, elephant, kudu,
nyala, impala, zebra, wildebeest and warthog (Oiepart of Economic Development 2009).
The allocations varied between the communities) witme of them not receiving quotas for
lions or elephants. The KNP is also involved inedetining hunting quotas allocated to
communities that share a border with it. This implithat communities do not have full

control over the revenues that they can get fraphy hunting.

Water availability-All of the proposed land uses at the interface ddm water availability.
The area falls within the Limpopo basin where wateronsidered a potential limiting effect
on all future development in the region (CGIAR, 2D0Although the Luvuvhu river is
perennial, the river has a large catchment aredviindga lies downstream. Water problems,
particularly for livestock in drought years werelicated by farmers when | was in the area.
Within the KNP, artificial water points are congstted to supplement natural water supplies,
to support the existing populations and to distebavenly the impact of herbivores on
vegetation (Smit et al., 2007). This might be neagg should wildlife be introduced in the
area. It is necessary that an analysis of the ablailwater resources for any possible new
land uses such as wildlife, irrigation or tourisendonducted and be used to inform land use

decisions at the interface.

Non-consumptive options for benefitting from natuesources The concept of payment for
environmental services (PES) has gained prominas@etool for biodiversity conservation (
Bond and Frost, 2005; Dickman et al., 2011). Blignand Moolman (2006), suggested for
communal areas on the southern part of KNP annaliee to livestock grazing. They

argued that the area could generate more incornaghrpayment for environmental services
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if it was declared a conservation area, than thieegaderived from the land through
communal grazing and natural resource harvestihgy however did not answer the critical
guestion of where the money to pay for the envirental services should come from. For
areas with low potential to earn income from paytr@renvironmental services, (Dickman
et al.,, 2011) suggested an alternative paymentnsehehich they called payment for
coexistence or PEC. This would allow these comnesjithat are not biodiversity rich and
have limited capacity to generate ecosystem sexvimgt still suffer wildlife costs to receive
some incentive for co-existence with wildlife. Symyments should however be sufficient to
outweigh the costs imposed on local people forxastiag with wildlife, whilst reflecting the
value and benefits of wildlife to the internatioaimmunity. They suggested that funding for
such a scheme could come from international govemtah and non-governmental
organisations, and a system of conservation creplisl for successful conservation,
community contributions and consumptive and norsoamptive wildlife revenues. It is
possible to explore the feasibility of such opsiomithin the context of the GLTFCA. For
South Africa, the South African National Parks cbalfford to contribute towards such a
scheme. For example in 2008, there were sales afy ito the value of R60 million
(approximately US$6.7 millionfpollowing the agreement reached at the 14th Contereof
Parties (COP) to the Convention on Internationald€rin Endangered Species (CITES) held
in 2007 (South Africa National Parks, 2009).

Infrastructural and market related issubtsst areas within the GLTFCA are far from major
markets and have limited infrastructural servic@sriming, 2011). Although the situation is
better for South Africa compared to other countiieshe GLTFCA, Mhinga is almost
200km away from the provincial capital of Polokwaard there is limited economic activity
apart from that generated through the governmefifareegrants. The long distance from
markets and limited local markets could have aibgaryn the success of any of the land use
options considered. As previously discussed, wimanpared to other rural areas, next to the
KNP, Mhinga is disadvantaged due to distance amation. There are privately game
reserves on the southern side, collectively refetoeas Associated Private Nature Reserves
(APNR) with well-developed infrastructure and mazessible, which rural communities in
the TFCA would have to compete with. Within Southicea itself there is also an abundance
of private game reserves which can provide competitlt is possible that even when
wildlife, tourism and irrigation land uses are oduced the area would still not be able to

generate sufficient employment and incomes for lteal population. Migratory labour,
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remittances and government welfare grants will ljikeontinue to contribute towards
livelihoods for most households for the foreseeahltire, even with the successful
implementation of the TFCA. For example in Namibighere conservancies have been
hailed for their success in reconciling nature eovation and bringing livelihood benefits to
rural communities, there are some conservancieshagiill do not earn sufficient incomes to
provide tangible benefits to households, and barelser their operational costs. Households
mainly derive their incomes from other off the laadtivities such as wage employment,
trade and government pensions (NASCO, 2010).

Funding issues-Investment in tourism, wildlife ranching or consamgies requires
substantial financial resources (ABSA, 2003; Spky;e€2006). Most of such investments in
South Africa have been funded through communite$nering with private partners. It is
likely that this would be the same for rural comities such as Mhinga. To bring the
greatest benefits to the community, it is necesaay such partnerships be stipulated in a
manner that enables the community to be involvekkeindecisions made and be empowered
in the long run (Spenceley, 2006). Commitment or thart of government and all
stakeholders in the GLTFCA to make available finaihcesources is necessary for these

rural communities to invest in wildlife land use.

Sustainability of the government social grant syst& matter of concern for the future of
rural development in South Africa is sustainabilitiythe government social grant system,
which currently drives the rural economy and hasnbide subject of much debate (Bertrand
et al., 2003; Triegaardt, 2005). This social-wadfaystem could be considered as an indirect
subsidy to the current agricultural system. Thisdgtrevealed that some of the CH had
purchased their cattle from the old age grant. Witbh an indirect subsidy, it is possible that
unsustainable and unprofitable land use practiaasbe promoted at the interface. Although
the social grants, provide a safety net systemnfost households in the face of high
unemployment, their sustainability has been queetp especially in the face of an
increasing population (Bertrand et al., 2003; Taimglt, 2005). Analysis of rural development
options at the interface should consider such pdiistortions and the likely impacts on

biodiversity conservation goals, should the sograhts be unavailable.

Environmental effectsThe effects of livestock production on the enviramt are multiple.

The most critical issues include biodiversity lassough habitat destruction, deforestation,
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soil erosion and loss of vegetation cover (Stethf2D06). A weakness of this study is that it
did not consider the environmental effects of th#ecdknt land use options analysed.
Evidence of environmental degradation in the stadda includes soil erosion, overgrazing,
gulleys caused by soil erosion, and timber extoacfAnthony, 2006). The current practice of
steam-bank cultivation by the few households ingdlin crop production, also has negative
environmental implications. It is likely that, sHduhe status quo in land use continue, and
the population also continues to expand, the dartmgjee environment will be exacerbated.
Environmental management is not explicitly statedhie list of priorities for the Thulamela
Local Municipality, and there is only one projeetated to environmental restoration in the
list of projects needing funding (Thulamela Localfitipality, 2009). Integration of projects
addressing environmental damage in the local mpality is important. The impacts of
different land uses on the environment should besidered in decision making at the
interface and integrated into future developmeatglin the local municipality. The KNP has
however in the past years embarked on environmantateness campaigns which have been
considered successful (Anthony, 2006; South Afedional Parks, 2009).
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Table 7.1Summary comparison of livestock, wildlife and integated land use and conditions for reconciliation ofural development and

biodiversity objectives

Wildlife and tourism

Livestock Integrated approach

Pros <> Easily controlled and bred <> Fosters diversification of
<> Ownership and tenure well  livelihoods and potential buffering of
defined. agricultural incomes
<> State support and subsidies < More jobs can be created
offered. <> More land for wildlife
<> Easily traded for cash, goods, conservation

KD

X Cultural sentiment or religious
significance

<> Superior disease resistance and tolerance
of local environmental change

7

<> Generally (although not always) better use
of and impact on habitat (excluding elephants)

and services. <> Can change community attitudes «¢ Has potential to earn more revenues per ha
<> Immediate benefits when sold towards wildlife from trophy hunting and tourism
and minimal transaction costs <> Potential for zoonotic and livestock
<> Can enhance other livelihood disease
strategies
<> Cultural values
Cons <> Can be an expensive <> Increased incidence of disease <+ Mobile resource and difficult to control.
investment for poor farmers in the <> Some households can become < Rarely individual ownership
event of loss worse off if benefits not sufficient <> Tenure over wildlife rests with the State
<> Prone to disease, especially « Might exert pressure on water % Requires collective management system
near wildlife resources <> Poses a threat to other livelihoods through
<> Less resilient then wildlife to ~ « Management expertise required direct competition or disease transmission.
local environmental changes <> High capital costs <> Direct consumptive use is often
<> Environmental costs result if =« Wildlife prices volatile discouraged and sometimes illegal.
ranges are poorly managed. R Prices volatile

Conditions <&
7

for fostering <
development marketing

and <>
conservation %
at the
interface

Increased productivity
Improved prospects for

Reduce stocking rates
Disease control

®,
0.0

R/
0.0

o,
o

o

o,
°n

o,
°n

5

%

5

%

5

%

Restructure ownership of wildlife

Shift emphasis from viewing wildlife as an obje€tonservation to legitimate
component of rural livelihoods

Reduce damage to agriculture

Put in place mechanisms to compensate communitiesfexisting with wildlife
(institutional functions integrated and performeitheut corruption)

Improve disease surveillance and control

Establish sustainable and reasonable hunting quotas

Facilitate capital investment for setting up wildlreserves

Develop market and infrastructure services

Detailed feasibility studies required

Table modified after (Murphree, 2005).
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7.5 Policy implications

The long term plans of the GLTFCA focus on the dgwment of wildlife-based tourism
with freedom of movement for wildlife and tourisisross international borders, which
will likely increase interactions between wildlifiesestock and humans (Bengis, 2005). It
is expected that these plans will promote both enradion and rural development goals,
locally and across national boundaries. Based ercéise study in this thesis, | identify

several issues that should be considered fromieypoerspective.

An underlying reason for competing claims on land eelated conflict in the area is the
lack of clearly defined property rights on land.eTimplementation of the Communal
Land Rights Act (No. 11 of 2004) should be giveiopty at the interface to protect
rights of communities and provide clarity on lardhenistration before additional land
uses are introduced. A clear definition of propeitjts would also address the issue of
benefits distribution from wildlife land uses, shothese be introduced. Under current
legislation, ownership of land would also give theal communities rights to the wildlife
on their land. Furthermore, the rights of individlusommunities would also be
safeguarded in the event that they combine landotm conservancies, or engage
external partners to bring in funding for tourisnvestment. Without clearly defined
property rights, it will be difficult to provide ral communities with incentives for
wildlife conservation, such as those that exist Asisociated Private Nature Reserves
(APNR) on the southern side of the park. This sbachoed by Cumming (2011), who
emphasizes the need for securing the rights of aamitras to resources as a step towards
reconciling development and conservation in the As:G5overnance is relevant from
household level, local community to national andernational level in the TFCA.
Creating better options for land use and for tai@de wildlife tourism will be effective

only when appropriate policies and institutionsgup these options.

Our findings in Chapters 3 and 4 showed that dueattack of mechanisms for
compensating wildlife damage, some segments ofriin® communities, particularly
livestock farmers did not welcome introduction afdife based land uses. The current

situation where there are no clear channels to aomeate problems of damage causing
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animals, and both KNP and the government do na takponsibility for any damage
caused by wildlife, should be addressed as a gdlogesture of cooperation in wildlife
conservation in the area. Compensation could b&énform of financial payments
developed within a clear administrative and legahfework, or through non-financial
incentives previously discussed. Chapter 6 showed &n increase in returns from
livestock, or a reduction in wildlife related damagould have the effect of making
livestock more favourable as a land use. Intereastito increase productivity of cattle
farming through farmer training, and improved dgeaontrol could be introduced in the
area. The processes to seek for a solution towanatsems of wildlife damage should
involve all stakeholders, and particularly not treaal communities as a homogenous
entity as this study has shown that the views diggrfuture prospects for development
in the area are not unanimous. Failure to condiderheterogeneity of communities
through broad based stakeholder consultation iT B@A could derail both conservation

and rural development objectives.

In addition, there should be a shift in emphassnfrviewing wildlife as an object of
conservation to legitimate component of rural lin@ods. This would enable rural
communities to be involved in decision making relyag wildlife conservation, in the
same manner they are involved in decisions reggrdigricultural development.
Similarly, policies that encourage capital investindy the private sector and
infrastructural development in rural areas closwildlife areas, are necessary to ensure
that the potential of wildlife tourism to contrileutowards rural development is harnessed
in the long term.

The expectation that wildlife-based tourism will ttee main land use within TFCAs
should be closely examined. On the South Africade sof the TFCA, tourism
infrastructure is already well developed within tK&lP, by both SANPARKS and
private concessionaires. The situation is diffe@mtthe Mozambican and Zimbabwean
side where tourism infrastructure is largely undeped (Spenceley, 2006). The
prospects for rural communities on the SA side ffecévely compete with KNP for

accommodation offerings are very limited as showrChapter 5. Rural communities,
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particularly local municipalities near the KNP shbuather be encouraged to invest in
activities that complement what KNP offers. | woulecommend that the KNP be
actively engaged in planning and marketing of turi activities within rural

communities adjacent to the park. Furthermore, ehesal communities should also
come together to promote conservation and touristivites and be recognised in the

same manner that the KNP recognises the APNR.

Lastly, the idea put forward by proponents of ti&CA approach that local development
can be achieved by shifting from agriculture todiié and tourism land should not be
used as a general basis for informing either coasien or rural development policy.
Given the slow rate at which the GLTFCA has beeplémented, and the limited
number of studies so far conducted (Cumming, 20119,difficult to conclude whether
the expectation that TFCAs will provide a forumaihgh which conservation and rural
development can both be efficiently addressed&aBste or not. What is clear from this
study, and other recent analyses in the region (@ingy 2011) and elsewhere (Roe et
al., 2011) is that there is no panacea regardimgnaliation of conservation and
development at the interface. Involvement of akestolders is critical, and much room
remains for multidisciplinary studies to generattaded information that feeds into
policy processes and localized land use decisibhs&s would ensure that the TFCA
approach does not end up just being another ‘medelgumented approach’ at

reconciling development and conservation goals.

7.6 Reflection on the methodological aspects of tistudy

The study entailed evaluating existing and prospectand uses, so what were
considered the most appropriate approaches toetagath research question were
employed. The overall use of different methodolsgikad its advantages and
disadvantages. | explain two advantages. Firstymgi different approaches made it
possible to address the aim of the study from wiffe angles. This resulted in a more
complete picture of the issues considered. For pl@mvhen the benefits of cattle and

attitudes of farmers were analysed in Chapter dpjteared that there were very limited
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prospects for wildlife land use. Yet the resultstlué land use modelling in Chapters 2
and 5 showed that although in reality livestockdusp all the land, even land next to the
park, in the optimal solution such land was leftoi&, even when there is no wildlife
land use outside the park boundaries. The modefipjmoach revealed different spatial
configurations for wildlife-livestock integration hich could not have been identified
through the use of livelihoods analysis. Secondgdnysidering several techniques it was
possible to match the research question with thest nappropriate technique. For
example, there was no existing market for ecotauss it would not have been possible
to use livelihoods analysis or cost benefit techegjto address the research question.
Through employing stated preference methods whiehheore suitable for valuing non-
market goods (Louviere, 2000; Hearne and Salind@2Rit was possible to answer the

research question within the specific context efgtudy itself.

The main disadvantage of using different approat¢besvaluate land use options was
that it was not possible to directly compare thsults. If cost-benefit analytical
techniques had been used (with data from elsewdfereurse) to evaluate the prospects
for ecotourism development, for example, the resatiuld have been different from
those obtained through choice modelling. It wollowever, have been possible to have
estimates of costs and benefits of ecotourism whakld be directly comparable with,
for example, livestock land use. Another disadvgatavas that there were some
discrepancies in the results from the differentrapphes. For example, conclusions
regarding wildlife were more promising from the damse modelling compared to
conclusions reached in Chapter 3 which considehed risks and Chapter 4 which
considered relationships between different exiséind potential livelihood activities. If
the results of the modelling can be considered raesdhat ideal situation and results
based on empirical analysis in Chapter 3, 4 andr&ahstic situation, then it becomes
clear that there are discrepancies in what coulthéédeal situation and what is possible
within the existing socio-economic setting. Thiswever, is to be expected because it is
not possible, neither is it the purpose in land meelelling to take into consideration all

socio-economic factors (van Ittersum et al., 19983ng et al., 2006).
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Concerning a methodology for evaluating the livetil roles of cattle, |1 conclude that
the use of both economic estimation techniquesliaetihoods analysis is essential in
understanding the roles of livestock in rural comalugrazing systems. The two
approaches employed showed differences in thevebalues of financing, security and
cultural functions derived through economic estioratechniques, compared to farmer
ranking of the importance of these functions. Tlgh lvalues that farmers placed on the
non-monetary roles of livestock could partially Eip their reluctance to shift from

livestock based livelihoods towards wildlife. Suictiormation, would not have been
obtained by simple quantitative estimation techegjuA limitation of the livelihoods

approach was that it was not possible to breakdinranalysis of cattle functions into

specific capital assets.

The decision to simplify the choice experiments doeconcerns of their limited
applications to developing countries (Hearne antn&s 2002) resulted in highly
aggregated attributes, which could have been fultheken down for more meaningful
results. The bid values proposed also turned obetmther low, indicating the need for
better design in future studies. Another possilmtetation in this approach might have
been caused by the reluctance of tourists to usenamodation out of the park. This
could have resulted in respondents employing adgxaphical strategy (Hensher 2007)

in terms of attribute processing and thereby bgate results.

The land use modeling focused much on the socioani aspects, and less attention to
the ecological aspects which are also importantémservation planning. The decision
to specify the direction of wildlife movement inetimodel, which was primarily aimed at
avoiding islands of unconnected wildlife plots whiwould not be practical in reality
affected the results retained by the model. Fomgt@, some plots that could yield
higher returns for wildlife, but not connected tther wildlife plots were allocated
towards other land uses, mainly livestock. It was possible, however, to address this
due to the inherent inability of mixed integer Bmneprogramming models to allow
definition of all possible ways in which plots cé® connected or stepping stones

(Groeneveld, 2010). Groeneveld (2010) suggestatywsicombination of mixed integer
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linear programming approaches that can complenait ether to address this problem
in reserve design, and possibilities exist for mes=arch in this area. There exists other
extensive literature on conservation planning whielm also be used to guide future
research on land use in the GLTFCA. For exampleghlas and Pressey (2000), discuss
participatory driven conservation planning, andalsscuss some of the critical factors
that can influence whether or not an area mighdéddected for biodiversity preservation.
The methodologies developed through years of extengork by Knight, Cowling and
others in the Cape Region could also be adapteappiced in the GLTFCA. The lessons
learnt in the process of conservation planning @suchented by Knight et al. (2006),
would provide useful lessons for implementationatidition, the study by Smith et al.,
(2008) in the Lubombo TFCA provides detailed, asdful bio-physical indicators that
could be applied to identify the most appropriaices for biodiversity conservation in
rural areas such as Mhinga considering a rangeuttfpie criteria. The approach that we
have taken in this study is not the only method tloalld have been used, and neither is it
the best. As discussed by Sahotra et al. (2006 thre several approaches to analyzing
conservation problems, and depending on the obgctnd the context a range of tools
can be applied. In addition, it might not be theecéor some communities within the
GLTFCA that the objective is to maximize net revesifrom land use. As such there is
much scope for future research on conservationland use planning that considers

specific stakeholder needs.

The Describe-Explain-Explore-Design (DEED) framekvdollowed in the study was
useful in guiding the depth of analysis at différstages, although there are no clear cut
boundaries between the different phases of thescitolvas not the intention in this study

to follow all the stages of the cycle, and by adwaptit to suit the research questions and
the context, it was possible to analyse competiagns for land in Mhinga. In using this
approach there were some challenges that were ,fadadh can provide lessons for
other researchers. The nature of the study an@ppeoach involved engaging several
stakeholders, and often left the researcher invékward position, as some stakeholder
groups tried to influence the objectivity of thesearcher and also use the researcher as a

medium for negotiating their position. As with alich research methods, the costs in
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terms of money and time spent in the field weresaerable as the process was not
linear, but rather involved feedbacks and flexipilbetween the different stages, as is
common for participatory modelling approaches (Moirand Bousquet 2010). For a

larger scale study, much more resources wouldkbugquired.

7.7  Suggestions for further study

This study focussed on maximising benefits at comtyuevel, and did not consider the
mechanisms for benefits distribution. This was seitated by the fact that the nature of
wildlife land use is such that there should be sleos at community level, and not
household level. However, there still remains adrfee research into the incentives for
households to support wildlife versus livestockdlarses. The land use model that we
developed was static and did not consider the diymaspects of wildlife and livestock
populations, or the time value of investment beaseft has been noted that where spatial
characteristics of land parcels are consideredyedsas the relationships between the
parcels themselves, such an analysis can becomgicatad, and for a dynamic analysis
the data requirements are extensive (Polasky e2@08). Such analysis is however
possible, and further research in the GLTFCA cdatais on this, especially when actual
data after implementation becomes available. We @il$ not consider ecological models
in our analysis. These are important for biodiwgrsonservation and future studies could
consider integrating spatial ecological models veitonomic analysis in this context. In
addition other factors such as land elevation, taalpiatch size, species distribution, land
cover types and ecological processes such as tlusedered by Smith et al. (2008),
could also be used to improve the model. In the ehtitat we used in Chapter 6, we
relied on secondary data from elsewhere for widlburism and irrigation revenues. As
more data become available in the TFCA, there shbel progressive analyses of the
land use options. Future studies of ecotourism rinamund KNP could consider
increasing the number of attribute levels to inseeefficiency (Johnson et al., 2007) and
detail in terms of specific ecotourism packagesrtable development of tailor-made tour
packages. The impacts of lexicographic strategiessurvey results can also be
investigated.

189



Research opportunities exist in the field of inditthal economics. Research on
development and implementation of appropriate pdito optimize governance of land
that is jointly used for livestock and wildlife gupport poor communities in the TFCA
could be conducted. Through research it could lssipte to explore alternative forms of
governance systems to address problems of poordication between different
government agencies working in conservation. Otbsues that need detailed research
are divergent opinions in the community regardingnpoting livestock and/or wildlife
tourism activities, and options for payment of imibees to co-exist with wildlife in rural
communities. Lastly, more calls have been maderdsearch in TFCAs in Southern
Africa (Cumming, 2011). These include issues oéds® risk and related economic and
livelihood impacts, scale and sustainability issw@esl studies to evaluate progress made

in terms of different indicators of conservatiordatevelopment.

7.8 Major conclusions

The ability of Transfrontier Conservation Areas rexoncile rural development and
biodiversity goals is not only dependent on pdiitiavill and cooperation between
different countries. It is a process that requicesnmitment, implementation and
cooperation across multiple levels of governance hetween multiple stakeholders.
Although there is no single implementation approatiat can be recommended this
study identified the following issues as being imaot for successful implementation of

the TFCA and land use decision making;

1. Positive attitudes towards wildlife conservatiorl axwoperation are necessary for
rural communities to commit land towards wildliféand uses. The negative
attitude towards the idea of increased wildlifegBtock interaction were mainly
caused by the failure of relevant authorities talrads problems of wildlife
depredation and disease. It is imperative thataswele solutions to address
these problems be identified in consultation withat communities, particularly

those households that suffer the greatest costs-ekisting with wildlife.
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2. The incentives from wildlife land use, especialty terms of household level
incomes and capital assets, must be sufficienigtify households shifting from
other land uses particularly livestock. There {goasibility that shifting towards
wildlife land uses can result in some householdstiqularly those whose
members are older and unemployed, losing autonomay iadependence that
comes from cattle farming.

3. For communities to be able to benefit from wildlisend uses, they should have
ownership rights to the land and be involved inisleas concerning sustainable
utilization of wildlife resources.

4. The potential for ecotourism as a source of incasniémited by demand side
constraints and the comparative disadvantage hieatihinga area has in relation
to other gates to the KNP and its remote locatrmmfmajor cities. There is
however, scope for development of low value ecasourservices such as
cultural and village tours and craft markets.

5. The expectation that households will shift towgedsdominantly wildlife tourism
land uses in the TFCA is not realistic when thatiations of wildlife and tourism
are considered. The interface should be considaseal multiple land use zone,
where wildlife and tourism are some of the livebldoactivities, and depending
on the site specific conditions such as distancanfthe markets, tourism
potential and agricultural potential, then emphaais be put on the land uses that
are likely to yield more benefits.

6. Spatial land use planning, and multidisciplinarytimeelologies can provide useful
tools through which land use options can be evatlat a manner that takes into
consideration socio-economic, and bio-physicaldisctinique to each location.

7. It is important that other means to generate incoar@ employment outside of
the TFCA be considered, as it is unlikely that isight jobs and household
incomes can be generated through wildlife tourisich agricultural land uses.

8. The future of the interface will not only be detémed by the land use decisions
that are made, but many other factors such asatheof population growth, water
availability, the hunting quotas issued to the lrurammunities, access to

investment funding and markets and infrastructpravision.
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9. From a policy perspective, it is important thatréheshould be a shift from
regarding wildlife not only as an object for consdion, but also a legitimate
component of rural livelihoods, which if utilizedugtainably can contribute
towards poverty alleviation in the long term.

10.There is great diversity in the socio-economic d¢ooils of communities that are
living within the GLTFCA in the three countries. @dase study such as this can
play an important role in exploration of issuag, there are limitations regarding
generalization of some of the findings. As with tneascial science studies of this
nature, 1 can only highlight the important issubattare pertinent to future
development within the GLTFCA, but the relevancd #re importance attached
to each of the issues varies widely between thatces, and within South Africa

itself.

Finally, it is the implementation, the manner iniethlocal communities and other
stakeholders buy-in to the idea of TFCAs, and thstitutional mechanisms and
incentives which are in place that will determinkether this is indeed the long awaited
solution to reconciling rural development and biedsity conservation goals in the new

millennium.
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APPENDIX 1: Questionnaire FOR CATTLE OWNERS
TO BE FILLED IN BEFORE THE INTERVIEW COMMENCES

Full name of reSpoNdENt ... e e
Relationship to Household head................cocociiiiii i
Gender of respondent: Male/Female............coooiiiiiiiiiiii e,

Is the respondent the head of the housel@d/ NO............ocecvieeiiiiinenn.

SECTION 1:This first section is about the people Wwo live at this homestead and

eat from the same pot as yourselfind the general activities they engage in. Thisdludes

people who live away from the house during the weelr month, but come back on a reqular

basis and contribute to the income of the househald

1. Whatis the household head’'s full NAME: ..o e e e,

2
3.  What is the year of birth for the household head?......................
4

What is the main occupation of household head® @nswer possible)

1 2 3 4 5 6 7 8

Farmer | Part- Pension | Employed- | Employed- | Employed- | SMME (specify) Unemp

fulltime | time er Civil Kruger Private loyed
Farmer Servant Park Company

7: Specify type of SMME

5. Where is the household head bas&difty 1 choice possible)

1

2

3

Locally

In town comes weekend

In town comes monthly

Other (please specify)

6. Whatis the marital status of the household head@ é&nswer possible)

1

2

3

Married

Widowed

Divorced

Single

7. How many years did the household head go to sclfonEanswer possible)

1 2 3 4 5 6 7
0 1-4 5-7 8-10 11-12 Tertiary- Tertiary- Degree
Diploma/Certificate and above
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8. Does the household own catté@s/No
Are there any cattle that do not belong to the lafdde household that are looked after
here?
Yes/No If NO goto Q14
The next set of question are about the owner of dadtle: If the owner of the cattle is only the
household head, skip this section to Q14
10. Gender of the cattle owndfale/ Femalegircle right answer)
11. What is the year of birth for the cattle owner?:......................

12. What is the main occupation of cattle ownesf?g answer possible)

1 2 3 4 5 6 7
Farmer Part-time Pension| Employed- Civil | Employed- | Employed- SMME
fulltime Farmer er Servant Kruger Park | Private (specify)

Company

7. Specify type Of SMME. ... ..o

13. Where is the cattle owner base@hly 1 choice possible)

1 2 3 4
Locally In town comes weekend In town comes monthly Other (please specify)
S 1 T

Next we ask about all the people that live here
14. How many people are in your household, living tbgetincluding the head arfswer all

categories: fill in O if none )

Persons Number

Adult male (18 years and above)

Adult female(18 years and above)

Boys (10-17 years)

Girls (10-17 years)

Children (less than 10 years)
TOTAL
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15. Which of the following activities do you have imethousehold? .

Activity (Tick if Ye$
Growing crops
Livestock farming N

Formal employment

Small and medium business enterprise

Other activities (specify them)

16. Which of the following other sources of income awyhave in the household?

Sources of Income

(Tick if Ye$

Frequency

Receiving grants

s

Remittance from non-household members

Private Pension (not pension grant)

(IF NO ONE RECEIVES A GRANT, GO TO QUESTION 18)
17. How many people in the household receive eacheofdlowing types of grant.

Grant type

No. of members

Pension

Child

Disability

Foste

Other Grant (SpecCify).....................

18. How much arable land do you have?.................... ihen(other size, mention unjts

19. Did you have to pay any money to get arable lare®/ No (circle correct

answer)
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(IF THE HOUSEHOLD DOES NOT GROW CROPS IN QUESTIONSLSKIP TO
QUESTION 34)
The following questions are about CROP PRODUCTION
20. Which crops where planted during the past year {ZID8)

Crog

Area plante

Amount harvested in 2008 (e
50kg bags, 20 litre tins or 5 litre

tins

21. Do you sell some of the crops you producé&’zs / No (circle right answer)

Crop

Amount sold (e.g 50kg bags, 20

litre tins or 5 litre tins)

Whom sold to? i.e. middle men
from outside village or local

villagers

COMPLETE THE FOLLOWING TABLE ABOUT CROP INPUTS

Input (cross right If yes, how much was spent?
answer) (in Rand)

22, Did you buy any seed for tt | Yes/Nc For how much? .............

crops

23. Did you buy any fertiliser Yes/No For how much? ..........

24. Did you buy any pesticide Yes/Nc For row much? ..............

25. Did you pay for ploughing ? Yes/No How much? ...............

26. Did you hire any labour Yes/No For how much? ...............

27. What do you use to plough?

1 2 3 4 5

Hire tractor Own tractor Hire plough and | Own plough and Hoe
livestock livestock
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28. Have you ever faced problems with wildlife destrmyiour crops¥es/ No, IF NO GO

TO QUESTION 33

29. I YES, EXPIAIN. ...

30. How many times was your crop destroyed by wildlifis year?l. Once 2. twice 3. More

that twice

31. When was the last time this happen@d@anth and Year)

32. How many times have you had this problem with wfiddin the last three years?..................

33. What other problems do you face growing crops is délnea? (circle appropriate)
(DON'T READ OUT THE RESPONSES, MORE THAN ONE ANSWEROSSIBLE)

1 2 3 4 5 6 7
Drought | Difficult to get Pests Soil fertility Labour Theft Other
inputs shortage (specify)
7 1=
SECTION 3: The next section is about animal produgbn
34. Which of the following species of animals do yowda
Animal Type Tick if YES Number Now
Cattle
Goats
Donkeys
Chickens
Sheep
Pigs
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THE NEXT SET OF QUESTIONS ARE SPECIFICALLY FOR CATT LE.
35. For the cattle the household keeps complete thaxfivlg table

How many do you have How many 3 years ago (in
now 2005)

Breeding Cows

Breeding Bulls

Heifers

Oxen and bulls under 2 yealrs

Unweaned Calves

Total

Please check if the total corresponds with questRhfor cattle

36. Are there any cattle that are in your kraal tleahdt belong to a household member?
Yes/No

37. Ifyeshowmany are they? ..o e e e e

38. If you look after the cattle of someone who is stalying here, is the household paid for it?
Yes/NolF NO GO TO Q 40

39. If yes, what does the owner pay for the cattlegddoked after?

40. Who takes care of the animalsflore than one answer possible)

1 2 3 4
Household memb Paid herd bo Other relativ: Other (specify
Other ..,

43. Have you been herding cattle for your parents leefou had your own cattlees/No
44, Where did you get the initial money to start kegpiattle?
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45. What are your reasons for keeping catfiéore than one answer possible

1 2 3 4 5 6 7 8 9 10
Commercia | Commercial | Tradition / | Milk Meat Security | Manure| Draug Hides | Other
I/sale of /sale of Culture ht (specify)*
cattle products power

* SPECIHY. i

46. Can you give the most importahree (1 is the most important) reasons for keeping

cattle

47. Do you buy extra feed for the cattle?es (1) / No (2)f NO SKIP TO QUESTION 50

48.

If yes, what type of supplement do you buy?

Product bought

Amount fed

Where do you buy the feel

49. When do you buy extra feed for your cattle?

1

2

4

Every winte

In drought years on

Other (specify

50. Do you dip your cattleYes/Na

51.

52. Complete the following table about Animal diseases

If NO how do you prevent diSEaseS?........coovvvieiiicciiiiiiir e e

What are the common
diseases here

How many times in
the last 3 years

What treatment do you
give?

Who administer
treatment?
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NOW WE ARE GOING TO TALK ABOUT THE PRODUCTS THAT YO U GET FROM
THE CATTLE

First we talk about Cattle Milk

53. Do you milk your cows?Yes (1) / No (2JF NO SKIP TO QUESTION 56

54. How many cows do you milk? .................. cows

55. How much milk do you get from one cow on averagedag? .................. litre

The next questions are about Draught Power

56. Do you use cattle for draught powef&s (1) / No (2JF NO SKIP TO QUESTION 60
57. Do you ever plough other people’s land with youtleaYes (1) / No (2)

58. If yes, how much do you charge per hectare? R..................

59. In the last season how many hectares did you pléargbther people?...........cc.o oo

The next questions are about cattle dung
60. Do you use the dung of your cattleYes (1) / No (2)JF NO SKIP TO QUESTION 65
61. What do you use the dung for? (more than one ansesasible)

1 2 3 4 5
Fertilization crop lan Cookinc Building Sale Other*
* SPECHY .t

62. Do you sell cattle dung?es (1) / No (2)JF NO SKIP TO Q 65
63. If yes how much (specify container) R.............cooooiiiiiiiii e,

64. How much did you earn last year for sale of dung?.R..............

The next guestions are about Cattle Meat
65. Do you ever slaughter your own cattl&2s (1) / No (2)F NO SKIP TO QUESTION 69
66. How many animals did you slaughter during the gaste years?.........ccccvvveveveevieieeeeneennn.

TYPE Number Reason slaughtere

Breeding Cows

Breeding Bulls

Heifers

Oxen and bulls under 2 year

|2

Unweaned Calves

TOTAL
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67. How much of the meat did you sell the last time gtaughtered an animal ?

1 2 3 4 5

0 Yy 7 ¥ 1 =whole anima

68. Where do you sell the meat for the cattle you diser®

1 2 3 4 5

People from this | Local People from other | Butcheries from | Other (specify)
village butcheries villages far

B SPECIHY .t

The next questions are about selling and buying afattle

69. Have you ever sold any live cattle in the lastehyearsres (1) / No (2)IF NO GO TO
QUESTION 74

70. How many animals were sold during the last thre@SR..........cccevvvvieeviiee s

Number sold

Reason solkli¢re
than one answer

possible)

Price per head
More than one

answer possible)

Breeding Cows

Breeding Bulls

Heifers

Oxen and bulls under 2 year

[72)

Unweaned Calves

71. To whom did you sell the cattle? (More than oneasmgossible)

1 2 3 4 5 6
People from Local People from Butcheries Makhoma /Gaza| Other
this village butcherie other village from far Beef (specify!
72. Have you ever bought any cattle in the last thesrgYes (1) / No (2)IF NO GO TO

QUESTION 77

73. How many animals did you buy over the last thregrg®...........ccccoeeviiiiiiiieiiiiiee e
74. Why did you buy the animals? (More than one angwssible)..............................
75. How much did you pay per head of cattle you bou@ki@re than one answer possible).....
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76. From whom did you buy the cattle? (More than orenem possible)

1 2 3 4

People from People from other villages aroundPeople from other villages Other (specify)
this village Mhinga outside Mhinga

S 01 | Y2

The next questions are about input or output of cdle in your herd

77. How many and which animals were used for the falh@wourposes in the ladliree years

Purpose No of animals

78. How many cattle were given to relativ

79. How many cattle were received from relatives?

80. How many cattle were stolen

81. How many cattle were lost to wildlif

82. How many cattle were given away as payment forihgrdattle ?

83. How many cattle were received as payment for hgrdomeone

else’s cattle?

84. How many cattle died to disease?

85. How many cattle died to drought ?

86. If you lost cattle to diseases which specific dissawere theyP@on't know is an
ACCEPTABLE GNSWEL) ...ttt it e et e et e e e e e e e e e aee e

88. Did you report the loss from wildlife to anyon¥®@s (1)/ No (2)

8. I YES, 10 WhOM T L e e e e

SECTION 4: The next set of questions is about GRAZNG AREA

90. What is the name of the grazing area (s) that gatife use?...........cccccvieiiiiiiiii e

91. Are there any problems you face in using the gaarea?'es (1)/ No (2JF NO GO TO
Q93

2. 1 YES, EXPIAIN. .. et

93. Who manages the grazing ar€a?............. e eeeeeeeeteiesiiieisiiieissssssnssesseeesssssrsssmssssse.
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94. Are there other people from outside this villageovgnaze their cattle in the same grazing
area as you?

Yes (1)/ No (2)F NO GO TO Q97

95. I yeS, WhICH VIlIAGES? ..o e et e e e e e

96. Why do they USE YOUr grazing @rEa7?......... .o .eeeeeiurrmrmmmmmermrmeerereteeeeaeesimmsasereesseseaeans

97. Is the grazing area used for any other purposd &pan grazing? Yes (1) / No (2)

08. I YES, EXPIAIN. .. e e

99. Is the grazing available sufficient for all thettathere?res (1) / No (2)IF NO GO TO
Q101

100. If yes, do you think more cattle could be admititgd this grazing camp without causing
shortage for your animal&zs (1) / No (2)

101. Are there any rules that you have to follow in gsihe grazing camp®es (1) / No (2)

102, I YES, EXPIAIN. .. e e e e

SECTION 5: Next we talk about the future of livestak farming in this area

103. Do your children have an interest in livestock fang? Yes (1) / No (2)

104. Do you think they would continue cattle farmingeafyou quit farming¥es (1) / No (2)

105. ASK ONLY IF NOT RETIRED : If you were to get a job in the city would yountioue
cattle farming?'es (1) / No (2)

106. In what ways do you think people without cattléhis community benefit from your cattle
farming?

107. Do you belong to any farmer’s organisatiofes (1) / No (2JF NO GO TO Q111

108. If yes, what is the name of the farmer’'s organ@®i....................ccccccciivieieiee e,
109. When was it formed?.........cccceiivieiiiiieieeeee e

O VY oY o IR TU I T 11 S
111. What do you think are the problems that may lifivestock farming in the future in this

11150 T
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SECTION 5: Next we talk about the REDLINE Zone

112. Do you know about the redline?es (1) /No(2)F FARMER DOES NOT KNOW HELP
THEM BY EXPLAINING

113. If yes, explain What it 1S?.........uuiiiiiiiieceeeeieiee e e e e e ee s e e s e s e a e e e e eeeeees

114. Do you think it affects cattle production in thilage?Yes (1) /No(2)

115. Do you think being close to the Kruger Park aBezttle production in this villagefes
(1) /No(2)

116. EXPIlain YOUr @NSWET ... ..t e e e e e e e e ee e e aen s

117. Do you sometimes have problems finding buyers wlmenwant to sell your cattle because
of the redline?es (1) /No(2)

L8, EXPIaIN. e e e e e e e e

119. Are there any problems with complying with the medlzone regulations by people in this
area?
Yes (1) /No(2)

02 0 o] = 1 o

SECTION 6: The last thing we want to talk about ighe activities that generate income for a

living in this household

121. Is any member of the household employed in the &rinational Park¥es (1)/ No (2)

122. If yes, what are they doing there?

123. Which of the following activities generate incontef@od in this household®SE
INFORMATION FROM EARLIER ON IN THE INTERVIEW TO RHAAN AGREEMENT
WITH RESPONDENT (MORE THAN ONE ANSWER POSSIBLE)

Crop Cattle Other Grants | Employment Remitta | Private | SMME | Other
farming | farming | Livestock Income nces Pension | Income | specify
farming
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124. How do you value livestock in relation to otheusses of income

1

2

3

4

5

livestock 0%
others 100%

livestock 25%
others 75%

Livestock 50 %
others 50 %

Livestock 75%
others 25%

livestock 100%
others 0%

In order of importance rankith 1 being the most important the following income sources in

the household pertaining to specific expendituiéferénce .You must draw this table on the

ground and explain to the respondent what they shdd do!

125. Cattle Income vs Non-cattle income

Purchasing fixed Paying school | Groceries Funding funerals
household fees and and Clothing | and weddings?
implement uniforms

Cattle

Income

Other

Income

126. Grant income vs. Other Income
Purchasing fixet | Paying school fee | Groceries Funding funeral:
household and uniforms and Clothing | and weddings?
implement

Grant

Income

Other

Income

127. Which of the following implements do you have (&sich one individually and circle

appropriate):

1

2

3

Tractor

Wheelbarrow

Plough
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DO NOT ASK THIS QUESTION, JUST OBSERVE

129. Type of main house (for observation by enumeratansfer to top)

1 2 3 4
Brick under tile Brick under iron | Brick under Mud under thatch
sheets thatch

No. of rooms in main house

WE HAVE COME TO THE END OF THE INTERVIEW , THANK YO U FOR

YOUR TIME AND ASSISTANCE . Once again | would like to remind you that we
will share with you the results of the study throudp workshops and pamphlets. All

the information you gave in this study will be anogmous.

ASSESSMENT OF INTERVIEW: EASY / AVERAGE / DIFFICULT
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APPENDIX 2: Questionnaire FOR NON-CATTLE OWNERS
TO BE FILLED IN BEFORE THE INTERVIEW COMMENCES

SECTION 1:This first section is about the people Wwo live at this homestead and

eat from the same pot as yourselfind the general activities they engage in. Thisdludes

people who live away from the house during the weelr month, but come back on a reqular

basis and contribute to the income of the househald

1. Whatis the household head’s full NAME: ... e e

2
3.  What is the year of birth for the household head?......................
4

What is the main occupation of household head® @nswer possible)

1 2 3 4 5 6 7 8
Farmer | Part- Pension| Employe | Employed- | Employed- | SMME Unemployed
fulltime | time er d- Civil Kruger Private (specify)

Farmer Servant | Park Company

7. Specify type of SMME. ...

5. Where is the household head bas&€dfy 1 choice possible)

1 2 3 4
Locally In town comes In town comes monthly Other (please specify)
weeken
1T P

6. Whatis the marital status of the household head@ é&nswer possible)

1 2 3 4

Married Widowed Divorced Single
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7. How many years did the household head go to sclfonEanswer possible)

1 2 3 4 5 6 7
0 1-4 5-7 8-10 11-12 Tertiary- Tertiary- Degree
Diploma/Certificate and above

Next we ask about all people that live here

8. How many people are in your household, living tbgetincluding the headargswer all

categories: fill in O if none )

Persons

Number

Adult male (18 years and above)

Adult female(18 years and abo

Boys (10-17 years)

Girls (10-17 years)

Children (less than 10 years)

TOTAL

9.  Which of the following activities do you have imethousehold? .

Activity

(Tick if Ye)

Growing crops

Livestock farming

Formal employmel

Small and medium business enterprise

Other activities (specify them)

10. Which of the following other sources of income dwyhave in the household?

Sources of Income

(Tick if Ye)

Frequency

Receiving gran

I T

Remittance from non-household members

Private Pension (not pension grant)

(IF NO ONE RECEIVES A GRANT, GO TO QUESTION 12)
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11. How many people in the household receive eacheofdlowing types of grant.

Grant type

No. of members

Pensiol

Child

Disability

Foste

Other Grant (specify)

12. How much arable land do you have?....................| ihian(other size, mention unjts

13. Did you have to pay any money to get arable lare®/ No (circle correct

answer)

(IF THE HOUSEHOLD DOES NOT GROW CROPS IN QUESTION SKIP TO QUESTION

28)

The following questions are about CROP PRODUCTION
14. Which crops where planted during the past year {ZID8)

Crop

Area planted

Amount harvested in 2008 (e.g
50kg bags, 20 litre tins or 5
litre tins

15. Do you sell some of the crops you producef®s / No (circle right answer)

Crop

Amount sold (e.g 50kg
bags, 20 litre tins or 5 litre
tins)

Whom sold to? i.e. middle
men from outside village or
local villagers
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COMPLETE THE FOLLOWING TABLE ABOUT CROP INPUTS

Input (cross right If yes, how much was spent
answer) (in Rand)

16. Did you buy any seed | Yes/No For how much? ...............
for the crops

17. Did you buy any Yes/Nc For how muh? ...............
fertiliser

18. Did you buy any Yes/No For how much? ...............
pesticides

19. Did you pay for Yes/Nc How much? ..............
ploughing ?

20. Did you hire any labour| Yes/No For how much? ...............

21. What do you use to plough?

1 2 3 4 5

Hire tractor Own tractor Hire plough and | Own plough and Hoe

livestock

livestock

22. Have you ever faced problems with wildlife destrmyiyour crops¥es/ No, IF NO GO

TO QUESTION 27
If yes, explain

23.

More that twice

27. What other problems do you face growing crops is énea? (circle appropriate)
(DON'T READ OUT THE RESPONSES, MORE THAN ONE ANSWEROSSIBLE)

When was the last time this happenéd®@nth and Year)

How many times was your crop destroyed by wildiifis year?1.0Once

2.Twice 3.

How many times have you had this problem with \ifiidin the last three years?

1 2 3 4 5 6 7
Drought | Difficult to get | Pests Soil fertility | Labour shortage Theft Other
inputs (specify)
7 L1
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SECTION 3: The next section is about animal produgbn

28.

Which of the following species of animals do yowéa

Animal Type Tick if YES Number Now

Goats

Donkeys

Chickens

Sheep

Pigs

29.

30.

Have you at any time ever been involved in farminidp your own cattle¥es/No IF NO
GO TO Q32
If yes, when was the last time you kept cat{é€ar) ...........ccccoeee.....

Why did yOu Stop KEEPING CALIE? ....... ..t e e e e e eriiiivrititriieieteee e e eeeeeeesesssssrerreeeeaaaeaaees

Are you interested in cattle farminy2s/No

If NO, EXPIAIN WRY NOL? .oeeiiiiiiicicc e e e e e e e e e e e e e e ee et eeeaeaaaaaeeeeeas
If YES,EXPIAIN WHY 2.t e et r e e e e e e e e see st ar e e e e e eaaaees
Do your children have an interest in livestock fang? Yes / No

Does any of your extended family in this area oatlle?Yes/No

Do you benefit from cattle production in this ar&a&3 / No

If yes, listthree (3) waysin order of importance, in which you benefit from cattle farming

in this area even if you do not have cattle yotipsel

2 3
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39. Which of the following cattle products do you getrh people with cattle in this area?

Milk Draught Dung Transport

Power

Yes/No

Tick if you
pay for the

goods

How much?
Per month
(specify
units)

40. Have you ever bought any cattle in the last theseg¥es (1) / No (2)IF NO GO TO
QUESTION 45

41. How many animals did you buy over thast three year®................oocccciiiviieieieeee e e

42. Why did you buy the animals@ore than one answer possible)........................

43. How much did you pay per head of cattle you bougfitdre than one answer possible).

44, From whom did you buy the cattl@¥iore than one answer possible)

1 2 3 4

People from| People from other villages in | People from other villages Other (specify)
this village | Mhinga TA outside Mhinga TA

S 01T 0 |

45. Do you use the grazing area in any wags (1)/ No (2)
AB. I YES, XPIAIN L.t e e
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47. If you had a chance to choose how grazing landdcoelused which of the following would

you choose to have on the grazing land in ord@referencel is most preferred to 5 least

preferred)
Cattle | Game Hotels and Crop Houses| Shopping | Other
Farms Lodges Farming Centre (specify)
Specify Other ...

SECTION 6: The last thing we want to talk about ishe activities that generate income for a

living in this household

48. Is any member of the household employed in the &ridational Park¥es (1)/ No (2)

49. If yes, what are they doing there?

50. Which of the following activities generate incomefaod in this household®)SE
INFORMATION FROM EARLIER ON IN THE INTERVIEW TO BRBAAN AGREEMENT
WITH RESPONDENT (MORE THAN ONE ANSWER POSSIBLE)

Crop Livestock Grants Employme | Remittances Other (specify)
farming | farming (non nt Income
cattle)

In order of importance rankith 1 being the most important the following income sources in

the household pertaining to specific expendituiéferénce .You must draw this table on the

ground and explain to the respondent what they shdd do!

51. Salary Income vs Other income

Purchasing fixed | Paying school Groceries | Funding funerals and
household fees and uniformg and weddings?
implements Clothing

Salary Income

Other Income
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52. Grant income vs. other incomes

Purchasing fixed | Paying school Groceries Funding funerals
household fees and uniformg and Clothing | and weddings?
implements

Grant

Income

Other

Income

53. Which of the following implements do you have (a&sikch one individually and circle

appropriate):

1 2 3 4 5

Tractor Wheelbarrow Plough Cart Car

54. Is there anything that you would like to say or ask

DO NOT ASK THIS QUESTION, JUST OBSERVE
55. Type of main house (for observation by enumeratansfer to top)

1 2 3 4 5
Brick under tile Brick under iron | Brick under Mud under thatch
sheets thatch

NO. of roomS iIN MaIN NOUSE.......ovveiiiiit e e

WE HAVE COME TO THE END OF THE INTERVIEW , THANK YO U FOR
YOUR TIME AND ASSISTANCE . Once again | would like to remind you that we
will share with you the results of the study throudp workshops and pamphlets. All

the information you gave in this study will be anogmous.

Assessment of Interview: Easy / Average / Difficult
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APPENDIX 3

VISITORS' PREFERENCES FOR TOURISM ACTIVITIES IN THE
SURROUNDING COMMUNITIES OF KNP FOR THE DEVELOPMENT OF
ECOTOURISM IN THESE AREAS

The University of Limpopo (South Africa) and Wagegen University (the Netherlands)
are conducting a study to understand whether tsuasd other visitors to Kruger
National Park (KNP) are interested in activitiesatthcould be offered by rural
communities around the KNP to enhance rural devedoph and create employment. For
this study, we would like to ask you a few quesdiabout yourself and your interest in
ecotourism. The interview will take about 25 miraute

Firstly we will request that you provide us withns® information about yourself. Please
note that the information you give will be confidi@hand will only be used for the
purpose of this study.

SECTION A

Identification

1. Gender mq:l female|:|

5. Are you travelling alone? Ye‘j N|:|

6. If no, how many other people are you travelivith......................c.coeeinis
7. Have you visited the KNP before? ...,

8. How many times have you been to KNP in theBagtars? .......................
9. Do you plan on coming back to KNP in the nexears? Yed ] NLC_]

10. Have you ever purchased any craft in the KNia dre surrounding villages of

KNP? Yes |:| Nq:|

11. Please indicate your annual income
Less than R 96 000 ($12 000 ) Hl
R 96 001 — 200 000 ($12 100- 25000)
R 200 001 — 400 000 ($ 25 000-50 000) [
Above R 400 000 ($50 000) ]
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SECTION B

In the future it may be possible for you to combiméllife viewing in the KNP with a
range of activities in surrounding villages likellage tours packages that include
participating in rural craft activities, visiting teaditional healer and experiencing local
cultural food or even spending the night in villaigelges that are owned by rural
communities with standards similar to those of KNIRese are additional activities to the
traditional KNP experience of wildlife viewing, tling and trails. We kindly ask you to
choose from a range of additional activities thatspecify. You are therefore requested
to look at them closely, as they will make it eadier you to make choices in the

subsequent parts.

Tablel: This table contains information about the baracteristics of the proposed alternatives

Characteristics of the tours

Description

Levels

o T

Besides KNP accommodatiof,
visitors can also spend a night|in
lodges with similar standards [n=
one or more of the surrounding
villages of the KNP at the same
price

KNP accommodation

Village lodges same
price_and standards
as KNP
accommodation _plu
cultural entertainmen

1

In addition to wildlife viewing
in the KNP, visitors can visif
craft markets, to buy cral
witness and learn the process|of
making them. Crafts include
beading, pottery, crocheting and
wood carving.,

—

= No craft market
visits

= Visits to village
craft markets in
KNP

Village tour package.
3-4 hours long. Activities
include interaction with localg,
photography, cultura
entertainment group, visit @
traditional healer, the Tribal
court house and visit cultural
village.

= No village tours

= Village tours

~ Additional fee

These activities would come at
an additional cost above the
KNP entrance fees*

.« RO ($0)
= R160 ($20)

= R320 ($40)

* Exchange rate fixed at $1=R8.00
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What would you choose if you were given the followg two options?
You also have an alternative to choose none of theo options by
selecting theCurrent situation

Choice Set | (2/3)

Characteristics | Option 1 Option 2 Current

situation

Accommodation Accommodation Village I will not
in the KNP Accommodation similar tq choose

KNP standard and price | any of the two
plus cultural entertainment °PtONs

Craft markets No visits to
the craft market

Visits to KNP
craft market

Cultural
experience
Q o No village
AR tour

Taking a village

Tour
Additional e o
Fees v

R160 ($2) R 160 )
Please tick one
]
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Which option would you choose, given the following?

Choice set Il (7/2)

Characteristics

Option 1

Option 2

Current situation

Accommodatio

KNP accommodatic

Craft markets

KNP accommodatio

Visits to

craft markets in KNP

Cultural
experience

Additional
Fees

No visits to
craft markets in the KNP

R 160 ($20)

R 160 ($2)

Please tick one
Box

[ ]

I will not choost
any of the two
options
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Which option would you choose, given the following?

Choice Set Il (8/2

Characteristics Option 1 Option 2 Current
situation
Accommodation Village Accommodation I will not
Accommodation similar to in the KNP choose
KNP standard and price plus any of the
cultural entertainment two
options
Craft markets No visits to No visits to
the craft market in KNP the craft market in KNP
Cultural No village

experience Tour

Additional
Fees

Please tick one
box
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Which option would you choose, given the following?

Choice set IV (5/7)

Characteristics | Option 1 Option 2 Current
situation
Accommodation Village Accommodation I will not
Accommodation similar to KNP | in the KNP choose
standard and price plus cultural any of
entertainment the two
options

Craft markets

Visits to the craft
market in KNP

Visits to

craft markets in KNP

|

Cultural =
experience
T'a village Taking a village
tour tour
Additional i T —
Fees

R 0 ($0)

R 160 ($20)

Please tick one
box
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Which option would you choose, given the following?

Choice Set V (2/6)

Characteristics | Option 1 Option 2 Current situation
Accommodation, Accommodation Village I will not choose
in the KNP Accommodation similar to | any of the two
KNP standard and price plus options
cultural entertainment
Craft markets No visits to No visits to

the craft market in
KNP

the craft market in KNP

Cultural o
experience s A7)0 Je B |
%
AA.i j::'}“ 2
Taking a vil Taking a village
tour
Additional
Fees

Please tick one
box
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Which option would you choose, given the following?

Set VI (6/8)
Characteristics | Option 1 Option 2 Current
situation
Accommodation Village Village I will not
Accommodation similar to KNP | Accommodation similar to | choose
standard and price plus cultural | KNP standard and price plus any of the
entertainment cultural entertainment two
options

Craft markets

No visits to
the craft market in KNP

No visits to
the craft market in KNP

Cultural
experience No village
tour
j :-', A 4 ',‘ ¥

Taking a village

Tour
Additional
Fees

-

R 320 (340)

R160 ($20)

Please tick on
box
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Which option would you choose, given the following?

Set VIl (8/4)
Characteristics | Option 1 Option 2 Current
situation
Accommodation | Village KNP | will not
Accommodation Accommodation choose

similar to KNP
standard and price

plus cultural
entertainment

Craft markets

No visits to
the craft market in
KNP

< =~ ‘g
Visits to
craft markets in KN
Cultural
experience No village tour No village tour
Additional =S =
Fees

R 160 (320

320 ($40)

Please tick one
box

any of the two

options
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SECTION C

Rural communities living near KNP can offer a rangservices to tourists as a part of village toackages. If these goods and services were available
would you be interested in them? Please rate,don ef the following goods and services, your wijliess to purchase it on a scale of 1 to 5 asifejlo

1- Definitely would not purchase 2- Probably would not purchase 3- Not sure 4- Probably would purchase 5-Definitely would purchase

TICK THE APPROPRIATE BOX

Definitely
would not
purchase (1)

Probably
would not
purchase (2)

May or may
not
purchase(3)

Probably
would
purchase

(4)

Definitely
would
purchase

(©),

12.

| would consider using accommodation facilitieshathe
samestandards and pricesas those in KNBut located
in surrounding villages

13.

| would stay in Accommodation facilities in surralimg
villages with the same standards dmder pricesthan in
KNP

14.

| would take a 3-4 hour village tour as part of wsit to
KNP at an additional R150 if it was available

15.

| would purchase some crafts of interest from & cra
marketin the KNP

16.

| would purchase some crafts of interest from & cra
market in the surrounding villages

17.

I would have a meal in the villages sold at$hene price
of a meal in the KNP

18.

| would have a traditional meal in the village satca
higher price than a meal in the park

19.

I would purchase my food supplies outside KNP to
support rural businesses if prices were the sane KNP
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It has been argued that conservation efforts neéeé more inclusive of rural communities that lohese to national parks and often have high poemty
unemployment levels and sometimes have problentswiitl animals that destroy their crops and livektdlease indicate, for each of the following
statements that relate to this debate whether gmeaor disagree;

1- Strongly agree 2- Agree 3. Do not agree oisdgree

4. Disagree 5. Strongly disagree

Please indicate your strength of agreement or disagement for each | Strongly Agree (2) | Do not agreg Disagree Strongly

of the following statements from 1- 5 agree or disagree (4) disagree
1) (3) ®)

20When | come to the KNP | am only interested in \ifgd

21When | come to the KNP | am also interested in@urding rural
villages

22Tourism should contribute to development of surdiong
communities of KNP

23 Rural development is more important than consesmati

24 Conservation efforts in the nature parks wik be sustainable if there
is no rural development in surrounding communities

25The KNP should only focus on nature conservatiod ave othe
stakeholders to focus on rural development

26 For me, rural communities are part of ‘the holiéxyperience’

27.The KNP should support rural development in surding villages

28.1 would pay more to engage in village tourismtiis such as tours
and crafting than the current KNP entrance fees

THANK YOU VERY MUCH FOR YOUR PARTICIPATION!! Ify ou would like to receive results of this researchrg/ou have further
guestions please do not hesitate to contact the lfmhing;

Petronella Chaminuka- petronellac@ul.ac.za or petinella.chaminuka@wur.nl Tel: +27 82 465 6628
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Summary

Rural areas adjacent to national parks in SoutAdnca are considered to be areas
with high potential to contribute towards biodivieysonservation, although they are
faced with problems of high poverty, unemploymemtd limited economic activity.
Rural development is important to improve the livebds of people living in these
areas. Land is central to livelihoods of most pedpling in these rural areas, and is
considered the key to both biodiversity conservaaad rural development goals of
government. These goals, however, can sometime8ictomparticularly as both
wildlife conservation and agriculture require lama.addition, wildlife imposes costs
on agriculture through damage to crops and livéstod disease transmission. It can
also threaten the security of human beings. Trans&r conservation areas (TFCAS),
which have recently been introduced in SouthernicAfrare viewed as having
potential to address the goals of both biodiversibnservation and agriculture
production simultaneously, through the involvemehtural communities in wildlife

tourism land use activities.

It is however, not clear whether the involvementrefal communities in wildlife
tourism will yield greater livelihoods benefits thaurrent agricultural based land use
practices, or how wildlife and agriculture can lmmbined as land use activities. A
systematic approach for evaluating alternative lasés and development pathways,
which is able to take into consideration a varietf socio-economic and
environmental factors, and different stakeholdeterests in these areas, is required.
The main objective of this study is to develop anfework for evaluating land use
options and trade-offs for alternative pathwaysawls improved livelihoods at the

interface of conservation and rural development.

In this study, | present a spatial land use modek¥aluating land use options at the
interface wildlife/livestock/human interface (heftea called the interface). The
following issues are addressed; (i) socioeconomsksrassociated with agriculture at
the interface, and community attitudes towards N&dtourism land uses (ii)
contribution of existing livelihood strategies tousehold incomes, (iii) the potential
for tourism development at the interface and (radé-offs in net revenues between
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different options for land use. The involvementstéikeholders in determining the
main factors to be considered in evaluating difiedand use options and scenarios
for future development at the interface is certtvahe study. This study considers the
case of Mhinga, one of the rural areas within threaG Limpopo TFCA in South
Africa. The area is on the north-western bordeKifger National Park (KNP), next

to the Punda Maria park gate.

In Chapter 2, | develop a theoretical model th#dved analysis of the effects of
several land use scenarios on net revenues frooh lee. The model includes
economic, biophysical and spatial considerationsluding (i) the spatial effects of
wildlife damage on agriculture; (i) connectivityrmstraints to ensure that wildlife
plots are not scattered over the study areafémges to minimize interaction between
wildlife and other land uses; and (iv) endogenauisance effects of wildlife on other
land uses.The mixed integer optimisation model developed, has objective
function to maximise net revenues, assuming theemee of a social planner. The
model includes socioeconomic and ecological factarch as output prices, land
carrying capacity, production relationships, cdpitnd variable costs, water
availability, fencing, connectivity, predation andisease costs, allowing for
clarification of opportunities and tradeoffs in dlife and livestock production. The
model is illustrated using a hypothetical layoutpdts of land in a 6x6 square grid.
The results of the scenarios analysed show spetitdrns of land use that provide the
best results in terms of income generation in éggon under different constraints and
illustrate potential tradeoffs in incomes betweeildhfe and livestock. This model
can be applied in similar contexts and used tormftand use planning decisions at
local and regional levels and stimulate rural depmient and conservation policy

discussion.

In Chapter 3, a partial budgeting framework is usednalyse the risks costs and
benefits for cattle farming at the interface. Thitwdes of farmers towards wildlife

are also investigated. This study differs from negsting studies by also considering
the benefits of being close to the park for hout#shdrhe data used is derived from a
household survey, inspection of dip and livestoeprddation records, and focus
group discussions. Results show that livestock éasnsonsider livestock depredation

and disease as key issues of concern for themgcuydarty when the possibility of
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increased interaction between wildlife and livektex discussed. The differences in
the extent of wildlife damage between the villagegh households in villages close
to the park reporting higher incidence of livestad&predation (32%) than those
further from the park (13%), illustrate the potahproblems that can arise when the
impacts of wildlife on households are assumed tbdrmaogenous. Livestock diseases
resulted in more losses to the household than depos, although farmers were
more concerned about livestock depredation. The nmeanual costs of

wildlife/livestock interactions, taking into accduipenefits associated with proximity
to the park, average US$S34 per household. Althtlugite are benefits of being close
to the park such as wage employment and veterisabsidies, these benefits
however, do not accrue to all households. Farmesplayed a negative attitude
towards wildlife, and viewed it as an obstacle &ttle farming, and did not support
the introduction of wildlife land use. The negatattitudes are mainly a result of the
lack of compensation for wildlife damage in theaarBrevious efforts by households

to seek compensation from the government or KNPhegth unsuccessful.

The contribution of cattle to livelihoods, and thelationship between different
livelihood activities at the interface is investiga in Chapter 4. The approach used
combines qualitative techniques (livelihoods ana)ysnd quantitative economic
estimation techniques, to take into consideratlwse livestock roles and functions
that cannot always be quantified. Most of the hbokis in the study area engaged in
multiple livelihood activities such as formal emyrteent, cropping, small businesses
and cattle farming. There were differences in thelihood activities and structure of
household income for the cattle households (CH) raomtkcattle households (NCH).
Cattle had important financial, social, culturalinan and physical livelihood roles
for both CH and NCH. For CH, the income from catitmstituted about 29% of the
total household income, although in both CH and N@id income from the
government social grants accounted for more th& 6Dhousehold incomes. Cattle
farmers were not in support of introducing wildlil@sed land use activities as they
considered them to impose costs on other livelihactd/ities, unlike cattle which in
their opinions was complementary to other houselaalivities. Some community
members were however of the opinion that introdgi@nldlife tourism could create
employment and improve household incomes, espgdail those households not

engaged in cattle farming.
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Chapter 5, analyses the potential for developmértotourism in rural communities
adjacent to KNP, by determining the preferencetuofists, towards different forms
of ecotourism. A choice experiment approach witteehattributes of ecotourism i.e.
village accommodation, craft markets, village toamsl an additional price attribute is
used. Data were collected from 319 tourists, usienen choice sets, each with three
options and analysed using a conditional probit ehoreferences were determined
according to tourist origin and income levels, andrginal willingness to pay for
three ecotourism attributes were estimated. In iggén®urists were interested in the
idea of engaging in ecotourism activities outsite KNP, as reflected by the fact that
69% of domestic and 78% of international touristpressed a preference for one or
all of the services presented. The village tourd emafts markets attracted the most
interest, for both international and domestic tsisti and across all four income
groups of tourists considered. There was, howayameral reluctance by all tourists
groups considered, except the low income groupjs® accommodation facilities
outside the park. Marginal willingness to pay esties were found to be generally
higher than the bid values proposed for the villagers and crafts markets. |
concluded that there was potential for developneémertain forms of ecotourism in
rural communities adjacent to the KNP, providingttthe pricing and nature of the

services offered were carefully considered.

The model developed in chapter two is applied tplae options for land based
development at the interface in Chapter 6. Paramvataes are derived from primary
and secondary data sources. Four land uses arglets irrigation, tourism lodges,
wildlife and livestock together with the locatioh existing village settlements is also
considered. The impacts of several scenarios dpedloin consultation with
stakeholders, on land use revenues and spatiabtiba of land are explored. Results
show that the status quo where most of the landésl for livestock, is not optimal.
By introducing irrigation, tourism and wildlife ldn uses, whilst taking into
consideration a range of stakeholder interests, ree¢nues from land could be
doubled. It is concluded that given the socio-eooicoand bio-physical constraints
characteristic to the area, the most income canlbained by having all four land

uses in the area. Spatial land use modelling wharisiders the nuisance effects of
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wildlife on other land uses, existing human set#ats and a range of other factors is

necessary to ensure that the benefits from thedamdnaximal.

In Chapter 7, | integrate the findings of the teemnd discuss them under three main
headings pertaining to establishment of the TFAAthHe extent to which capital
assets of households are enhanced; (i) whethemeorities display positive attitudes
towards wildlife; and (iii) the ability for land taers to invest and benefit from
tourism and sustainable harvesting of natural nessu Based on the findings in
chapter 3 and 4, | conclude that the increasedactien between wildlife and
livestock in the TFCA could negatively affect liredod capital assets through
reduction in household financial assets, a negatngact on the social, cultural, and
physical livelihood roles of cattle and other Ithelod strategies related to cattle in the
area. More importantly the independence of houskshoégarding cash flow and
investment decisions from livestock could also lost,| and some households,
particularly the old and less educated could becomaee vulnerable to poverty. The
reasons for negative attitudes towards wildlifeféymers in the area, which concur
with findings of other previous studies, are disagasin this chapter. In addition, |
also discuss the related implications for introductof wildlife tourism in the area,
given the negative attitude of farmers. | conclubat positive attitudes towards
wildlife conservation and cooperation are necesfaryural communities to commit
land towards wildlife land uses. Based on findin§€hapter 5 and 6, it appears that
there are several factors that will influence thditg of rural communities to benefit
from tourism land uses. Some of these factors desmliin Chapter 7, include the
issue of property rights to land, availability ohter, potential of tourism and other
land uses to create employment, availability ofitehpnvestment, infrastructural
development and decisions regarding distributiobesfefits to the households. | also
highlight the need for alternative ways to genenateme and employment for people
in the area, apart from wildlife tourism and agliate.

The policy implications of the study are also dssmd in Chapter 7. Of great
importance is the need for property rights ovedlémbe given to rural communities.
Without such rights, and given the current problerhso-existing with wildlife, the

incentives for rural communities to engage in wvifiidtourism are minimal. The issue

of compensation for wildlife damage should alsatdressed, and rural communities
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be engaged in seeking a sustainable solution toptbblems of damage causing
wildlife. In addition, the importance of existingrid use alternatives should not be
underestimated, but rather policies that promoteeld@ment of both existing and
new land uses should be considered. Wildlife showoldonly be viewed as an object
of conservation, but a legitimate component of Irlixeelihoods, which contributes

towards sustainable poverty alleviation.

It is not possible at this stage, to conclude whiethe expectation that TFCAs will
provide a forum through which conservation and Iralavelopment can both be
efficiently addressed, is realistic or not. Thisidst and other studies elsewhere,
however, show that there is no panacea regardecanediation of conservation and
development. There will be wide variation in theuna of the challenges faced by
different countries, and within different commuedj and this needs to be considered
in any interventions planned. It is the implemepotatand the manner in which local
communities can benefit from wildlife tourism, wdtil maintaining their current
livelihood activities, that will determine whethéhis is indeed the long awaited
solution to reconciling the goals of rural devel@mnand biodiversity goals in the

new millennium.
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Samenvatting

In het Zuiden van Afrika worden plattelandsgebiedeaast nationale parken
beschouwd als gebieden die een hoge potentie hebberbij te dragen aan
bescherming van biodiversiteit, hoewel deze te malkebben met problemen zoals
zware armoede, werkeloosheid, en beperkte econbeiiscactiviteit.
Plattelandsontwikkeling is belangrijk om de levanstandigheden van mensen in
deze gebieden te verbeteren. Land is de centraterfan het levensonderhoud van
deze mensen en wordt beschouwd als de sleutel xoael bescherming van
biodiversiteit- als plattelandsontwikkelingsdoelsm de overheid. Deze doelen zijn
echter soms conflicterend, vooral omdat voor zayeebescherming van wild als voor
de landbouw land nodig is. Bovendien veroorzaakd wosten in de landbouw door
schade aan gewassen en vee, en besmettingen ktesziit kan ook de veiligheid
van mensen in gevaar brengen. Recentelijk zijnsgregrschrijdende natuurgebieden
(GNB) geintroduceerd in Zuidelijk Afrika. Van dematuurgebieden wordt gedacht
dat ze de potentie hebben om tegelijkertijd agrhas productiedoelen en
biodiversiteits beschermingsdoelen te realiseremgr chet betrekken van lokale

gemeenschappen bij het landgebruik door wild-tosgis

Het is echter niet duidelijk of het betrekken vahkale gemeenschappen bij wild-
toerisme meer zal opleveren voor het levensonderttan het huidige agrarische
grondgebruik, of hoe wild en landbouw gecombine&whnen worden in het
landgebruik. Daar is een systematische benaderoay wnodig die verschillende
vormen van landgebruik en ontwikkelingsmanierergejkt en die rekening houdt
met een scala aan sociaal-economische en milieuéact alsmede de wensen van
stakeholders in deze gebieden. Het hoofddoel vaa diidie is het ontwikkelen van
een kader voor het evalueren van de landgebruilesopn trade-offs tussen
verschillende ontwikkelingsmanieren om de levemstdard op het snijvlak van

bescherming en plattelandsontwikkeling te verbetere

In deze studie presenteer ik een landgebruiksmodeh verschillende
landgebruiksopties op het snijvlak van wild, veengamsen te vergelijken (hierna: het
snijvlak). De volgende problemen worden onder deplagenomen: (i) sociaal-
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economische risico’s op het snijvlak, en de houduasn de gemeenschap met
betrekking tot landgebruik voor wild-toerisme; (ige bijdrage van bestaande
levensonderhoud strategieén aan het inkomen vathdwdlens; (iii) de potentie van
het ontwikkelen van land voor toerisme op het s$aljy (iv) trade-offs in netto

opbrengsten tussen verschillende landgebruiksopgtesbetrekken van stakeholders
staat centraal in deze studie bij het bepalen vanbelangrijkste factoren die
meegenomen moeten worden bij het evalueren varchibende landgebruiksopties
en scenario’s op het snijvlak. Deze studie ondétzadingha, een van de
plattelandsgebieden binnen het Greater Limpopo GNAuid-Afrika. Het gebied ligt

aan de noordwest grens van Kruger National ParkRKNaast de Punda Maria

ingang.

In hoofdstuk 2 ontwikkel ik een theoretisch modehanmee de effecten van
verschillende landgebruiksscenario’'s op de nettremysten van landgebruik
geévalueerd kunnen worden. In het model worden eomche, biofysische en
ruimtelijke overwegingen meegenomen, zoals (i) Hmaimtelijke effect van
wildschade op landbouw; (i) minimum aantallen wedingen zodat wildgebieden
niet verspreid liggen over het gehele studiegeli@iihekken om de interactie tussen
wild en andere landgebruiksvormen te minimalise(af);endogene overlast effecten
van wild op andere vormen van landgebruik. Het dikelde gemengde gehele
getallen optimalisatie model, heeft een doelfunatie de netto opbrengsten
maximaliseert, zoals een sociale planner dat zaun.dim het model worden sociaal-
economische en ecologische factoren meegenomels, mgaen van eindproducten,
de draagkracht van land, productieverhoudingentekosan kapitaal en variabele
kosten, beschikbaarheid van water, hekken, venbgsai en kosten van predatie en
ziektes. Hierdoor worden de mogelijkheden en tmifie-in wild- en veeproductie
duidelijk. Het model wordt geillustreerd met eenpdhetische verdeling van
gebieden over een vierkant grid van 6 bij 6. Deaultaten van de geanalyseerde
scenario’s laten ruimtelijke landgebruikspatronemalie de beste resultaten geven in
termen van inkomen in de regio onder verschilletdperkingen en laten de
mogelijke trade-offs zien tussen vee en wild. Dibdel kan gebruikt worden in
soortgelijke situaties, om informatie te genererear landgebruiksplanning op lokaal
en regionaal niveau en als basis voor beleidsdsesi®ver plattelandsontwikkeling

en natuurbescherming.
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In hoofdstuk 3 wordt een partieel budget raamwethirgikt om de risico’s, kosten en
baten te analyseren van veehouderij op het snijxk houding van boeren ten
opzichte van wild wordt ook onderzocht. Deze studerschilt van de meeste
bestaande studies omdat ook de baten van huish@udenaan het park grenzen,
worden meegenomen. De gebruikte gegevens komeneent enquéte onder
huishoudens, officiéle gegevens van de overheidgemprekken met focusgroepen.
De resultaten laten zien dat de belangrijkste zokgan veehouders vernielingen door
wild en ziektes zijn, vooral wanneer er gesprokemdivover meer interactie tussen
wild en vee. De verschillen in de hoeveelheid wildxle tussen dorpen —huishoudens
in dorpen dichtbij het park rapporteren meer veimjen door wild (32%) dan in
dorpen die verder weg liggen (13%) — laten ziegeme welke problemen men
mogelijk aanloopt als aangenomen wordt dat de ewlean wild op huishoudens
homogeen is. Veeziektes veroorzaken grotere veriezoor huishoudens dan
vernielingen door wild, maar boeren zijn bezorgalr vernielingen. De gemiddelde
jaarlijkse kosten van wild/vee interacties, rekgnmudend met de baten gegenereerd
door het nabijgelegen park, zijn ongeveer US$34 Ipgishouden. Hoewel de
nabijheid van het park baten genereert zoals lkta@rk en veearts subsidies,
profiteren niet alle huishoudens hiervan. Boereddea een negatieve houding ten
opzichte van wild, zien het vooral als een obstakelr de veehouderij en steunen de
invoering van landgebruik voor wildbescherming niBte negatieve houding is
voornamelijk een resultaat van het uitblijven vampensatie voor wildschade in het
gebied. Eerdere pogingen van huishoudens om comapentge krijgen van de

overheid of het KNP hadden geen succes.

De bijdrage van vee aan levensonderhoud, en ddierelassen verschillende
activiteiten op het snijvlak worden onderzocht iwmofustuk 4. De gebruikte
benadering combineert kwalitatieve technieken (lewaderhoud analyse) en
kwantitatieve economische schattingstechnieken emollen en functies van vee mee
te kunnen nemen, die niet altijd bepaald kunnendesor De meeste huishoudens in
het studiegebied maakten gebruik van meerdere it voor hun
levensonderhoud zoals werk, akkerbouw, kleine arefemgen en veehouderij. Er
waren verschillen in deze activiteiten voor leverderhoud tussen huishoudens met
vee (HMV) en huishoudens zonder vee (HZV). Vee geesen belangrijke

financiéle, sociale, culturele, menselijke en fgsesrol voor het levensonderhoud van

251



zowel HMV als HZV. Voor HMV vormde het vee ongeve29% van het totale
huishoudinkomen, hoewel voor zowel HMV als HZV deciale steun van de
overheid meer dan 50% bijdroeg aan het huishoudneko Veehouders steunden de
invoering van land voor wildbescherming niet omdatvan mening waren dat dit
extra kosten veroorzaakt bij andere activiteitenorvdevensonderhoud, dit in
tegenstelling tot vee dat, naar hun mening, aaendllis bij de activiteiten van
huishoudens. Sommige leden van de gemeenschap @aarsr van mening dat wild-
toerisme kan zorgen voor werk en het inkomen vashoudens kan verbeteren, met

name de huishoudens die geen vee houden.

Hoofdstuk 5 analyseert de mogelijkheden om ecatperi te ontwikkelen in

plattelandsgemeenschappen grenzend aan het KNPddamorkeuren van toeristen
voor verschillende soorten ecotoerisme te bepdlegebruik daarvoor een keuze-
experiment met drie vormen van ecotoerisme, nakneéyblijffsaccomodatie in een

dorp, ambachtsmarkten, en rondleidingen door dorpereen prijs. Er zijn gegevens
verzameld van 319 toeristen, waarbij zeven keugegsiruikt werden, ieder met drie
opties. Deze gegevens zijn geanalyseerd met eerwaaadelijk probit model. De

voorkeuren werden bepaald naar herkomst en inkomeres en de marginale

bereidheid tot betalen werd geschat voor de drarteo ecotoerisme. Over het
algemeen waren toeristen geinteresseerd in het aceedeel te nemen aan
ecotoerisme activiteiten buiten het KNP, zoalskblijit het feit dat 68% van de

nationale en 78% van de internationale toeristenve®rkeur heeft voor één of alle
aangeboden soorten diensten. De meeste interessernwaor rondleidingen door

dorpen en ambachtsmarkten, voor zowel nationaleindésnationale toeristen, en
binnen alle vier inkomensgroepen. Alle toeristeegen, met uitzondering van de
groep met een laag inkomen, stonden echter afvdjzegenover het gebruik van
verbliifsaccommodaties in een dorp. De marginaleidéeid tot betalen was meestal
hoger dan de voorgestelde prijs voor rondleidingeor dorpen en ambachtsmarkten.
Ik concludeer dat er mogelijkheden zijn voor hetwokkelen van bepaalde vormen
van ecotoerisme in plattelandsgemeenschappen gz het KNP, als de prijzen

en aangeboden diensten zorgvuldig overwogen worden.

Het in hoofdstuk 2 ontwikkelde model wordt gebrudth opties te verkennen voor

ontwikkeling op basis van land op het snijvlak ioofdstuk 6. De waarden van
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parameters zijn verkregen uit primaire en secuedaibronnen. Vier

landgebruiksvormen  zijn  meegenomen: irrigatie, igdenaccommodatie,

wildbescherming en vee. De locatie van bestaandeedoverd ook meegenomen. De
gevolgen van verscheidene scenario’s, die ontwikkgh met stakeholders, op de
opbrengsten van landgebruik en de ruimtelijke tgemg van land werden verkend.
De resultaten laten zien dat de status quo, walagbineeste land gebruikt wordt voor
vee, niet optimaal is. Door het invoeren van irtigiatoerisme en wildbescherming,
rekening houdend met een scala aan stakeholdegaglankunnen de netto
opbrengsten van land verdubbeld worden. De corglusi dat, gegeven de
sociaal-economische en biofysische karakteristledgerkingen van het gebied, het
meeste inkomen gegenereerd kan worden door allelgitandgebruiksvormen in het
gebied toe te passen. Ruimtelijke modelering vaddabruik dat rekening houdt met
de overlast van wild op andere landgebruiksvorméestaande menselijke
nederzettingen en een scala aan andere factorempodzakelijik om te kunnen

garanderen dat de opbrengsten van land maximaal zij

In hoofdstuk 7 integreer ik de bevindingen en badisieer ze met betrekking tot de
belangrijkste punten die spelen bij het aanwijzan et GNB: (i) in hoeverre de

kapitaalgoederen van huishoudens worden verbgigrdf gemeenschappen positief
staan ten opzichte van wild en (iii) de mogelijkbedvoor landeigenaren om te
investeren en te profiteren van toerisme en hetzdéaumn oogsten van natuurlijke
hulpbronnen. Gebaseerd op de resultaten van ho&f@sen 4 concludeer ik dat de
verhoogde interactie tussen wild en vee in het G#B kapitaalgoederen voor

levensonderhoud in het gebied negatief kan beideloedoor een afname in de
financiéle bezittingen van huishoudens, een negaievioed op de sociale, culturele
en fysische rol van vee voor levensonderhoud eeranévensonderhoud strategieén
die gebaseerd zijn op vee. Belangrijker nog is dat onafhankelijkheid van

huishoudens met betrekking tot liquiditeit- en istingsbeslissingen verloren zou
kunnen gaan en sommige huishoudens, met name d@eoed minder opgeleide,

kwetsbaarder zouden kunnen worden voor armoedee@&nen voor de negatieve
houding ten opzichte van wild in het gebied, di®@wereenstemming zijn met eerdere
studies, worden bediscussieerd. Ook bespreek ilgatelateerde gevolgen voor
landgebruik voor wild-toerisme in het gebied. llkncludeer dat een positieve houding

ten opzichte van wildbescherming en samenwerkinggdpnakelijk zijn voor
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plattelandsgemeenschappen om zich te verbinderaadgebruik ten behoeve van
wildbescherming. Gebaseerd op de bevindingen vafdbituk 5 en 6 blijkt het dat er

verschillende factoren zijn die van invioed zijn ape mogelijkheden van

plattelandsgemeenschapen om te profiteren van édomdig voor toerisme. Sommige
van deze factoren, die besproken worden in hodfd3tuzijn: de kwestie van

eigendomsrechten, de beschikbaarheid van watenadglijikheden van toerisme en
andere landgebruiksvormen die werk genereren, dehildaarheid van kapitaal om
te investeren, ontwikkeling van infrastructuur eeslissing van huishoudens met
betrekking tot de verdeling van de baten. Ik breng de noodzaak voor alternatieve
mogelijkheden voor het genereren van inkomen el weor de mensen in het gebied

onder de aandacht.

De beleidsimplicaties voor de studie worden ookpbaeen in hoofdstuk 7. Het is van
het grootste belang dat de eigendomsrechten vand laman de
plattelandsgemeenschappen gegeven worden. Zonderednten, en gegeven de
huidige problemen van het naast elkaar leven mdd, waijn de prikkels voor
plattelandsgemeenschappen om deel te nemen aartoetldme minimaal. De
kwestie van  compensatie moet ook  opgelost  worden,aarlyj
plattelandsgemeenschappen betrokken zouden moetesenv bij het zoeken naar
duurzame oplossingen voor de problemen van wildkeh¥erder moet het belang
van bestaande alternatieve landgebruiksvormen amderschat worden. In plaats
daarvan zou beleid gemaakt moeten worden dat zbesfaand landgebruik als
nieuwe vormen verder ontwikkelt. Wild zou niet allegezien moeten worden als iets
dat beschermd moet worden, maar als een legitiem@mpanent voor het
levensonderhoud op het platteland, dat bijdraagt @& duurzame opheffing van

armoede.

Het is op dit punt onmogelijk om te concluderendef verwachting dat GNBs een
forum zullen vormen waardoor bescherming en phatidtontwikkeling samen
efficiént opgelost kunnen worden, realistisch isn@t. Deze en andere studies laten
echter wel zien dat er geen wondermiddel is om Hersaing en ontwikkeling in
overeenstemming te brengen. Het is de invoeringdenmanier waarop lokale
gemeenschappen kunnen profiteren van wild-toerigemyijl ze tegelijkertijd hun

huidige levensonderhoud activiteiten behoudenzdilen bepalen of dit inderdaad de
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lang verwachte oplossing is voor het in overeenstei@ brengen van

plattelandsontwikkeling- en biodiversiteitsdoelarhet nieuwe millennium.
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