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llegal bushmeat hunting is a major driver of wildlife population declines in Northern
Botswana. Such declines raise concerns about the principles and integrity of the
Kavango-Zambezi Transfrontier Conservation Area (KAZA) and regional economic
stability which is heavily reliant on wildlife-based tourism. The KAZA landscape between
Northern Botswana’s protected areas consists of non-state land utilized communally
by small agropastoralist communities. These communities are economically challenged
by international beef trade policies, restricted access to grazing in nearby wildlife
management areas and high conflict costs from living in close proximity to wildlife;
some of the key factors identified as drivers of bushmeat hunting in the region. Here
we describe how a model called Herding for Health (H4H) could address these drivers.
We discuss strategies using a socio-economic centered Theory of Change (ToC) model
to identify the role agropastoral communities can have in addressing illegal wildlife
trade (IWT). The ToC conceptual framework was developed with input from a resource
team consisting of scientific and implementation experts in H4H, wildlife conservation,
illegal wildlife trade and livelihood development between September and December
2018, and with a validation workshop in March 2019 with government representatives
from relevant ministries, NGO’s, community-based organizations and private sector
participants. We identify three pathways deriving from the ToC driven by community
level actions to address IWT in the region. These include: increasing institutions for
local enforcement, developing incentives for ecosystem stewardship and decreasing the
costs of living alongside wildlife. The success of these pathways depends on underlying
enabling actions: support for the development of institutional frameworks; building
community capacity to facilitate informed best farming practices; and strengthening
commitments to sustainable resource management to increase resilience to climatic and
economic shocks.

Keywords: transfrontier conservation area, illegal wildlife trade, One Health, agropastoral, community-based
conservation, human wildlife conflict, coexistence
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FIGURE 1 | Theory of Change (ToC) developed for the Herding 4 Health (H4H) model to identify the role agropastoral communities can play in addressing illegal wildlife
trade. The ToC was developed from a series of stakeholder workshops between September and December 2018. A ToC validation workshop was held in March 2019
in Maun, Botswana which included government representatives from relevant ministries, NGO’s, community-based organizations and private sector participants.

conservation and build capacity in individuals and communities
to participate and benefit from these initiatives. Communities are
then better able to benefit from the wildlife and conservation
economy through a range of mechanisms that may include
professional herder and ecoranger training and employment,
tourism development and carbon offset payments through
improved rangeland management. In addition, H4H provides an
institutional platform for the development of partnerships with
communities to access climate funds, tourism enterprises and
training centers. The incentive-based approaches of Pathway B
are contingent on compliance with the Conservation Agreement
mechanism whereby penalties to wildlife crime activities are
applied by withholding incentives. Conservation Agreements can
also serve to facilitate benefit sharing between communities and
private enterprise. For example, tourism enterprises may opt
to buy local produce and support the salaries of professional
herders due to a reduction in numbers of stray cattle in wildlife
concessions, reduced retaliatory killings due to HWC and the
opportunity to market social and environmental support to
conscious consumers.

Finally, Pathway C focuses on reducing the costs to individuals
and communities living with wildlife, in particular through
improved HWC mitigation. Actions in this pathway aim at
increasing the capacity of herders to effectively mitigate conflict,
using techniques such as herding and protecting livestock in

specially designed predator-proof boma enclosures during the
night (kraaling). Successfully mitigating conflict helps reduce
the cost of living alongside wildlife and helps de-escalate
the conflict, which allows for dialogue with communities
to explore the complex challenges of HWC. The social-
ecological framework for ecosystem disservices and services
(SEEDS) provides a concept for addressing HWC where
the disservices (costs) of wildlife on local communities may
strongly outweigh the services. For example, situations where
tourism companies, national governments and the international
conservation community mainly benefit from the services while
experiencing little of the disservices (Ceausu et al, 2020).
Pathway C explicitly aims to correct the skewed ratio of wildlife
disservices to services for local communities by creating more
equitable and sustainable conservation outcomes.

There are various feedback loops between the pathways.
For example, success with the law enforcement strategy in
Pathway A may lead to increased human wildlife conflict
as predator numbers increase, which would instigate more
consideration to the mitigation activities in Pathway C. Similarly,
if the success of improved husbandry in Sub-pathway Bl
leads to increased herd sizes, it could consequently result in
increased rangeland degradation. This scenario would require a
Conservation Agreement that mitigates rangeland degradation
through community-driven regulation of herd size in accordance
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with proper rangeland management practices. In this regard,
the ToC is to be taken as an adaptive decision support
tool for conservation practitioners in partnership with local
communities and relevant stakeholders which will require
continuous reassessment, development and negotiation as it
is implemented.

Key Assumptions

The communities where H4H is implemented are often subject
to fast-changing external pressures and they, along with
the individuals who comprise them, vary in socio-economic,
cultural and political factors. As such, the guiding pathways
developed in this ToC need to be contextually assessed before
implementation. Aside from the prerequisite enabling actions
identified in this ToC, governance challenges from the local
to international scale including transparency, corruption, elite
capture, decentralization of natural resource rights, zoonotic
disease and other biosafety control policies and legislation
regarding wildlife crime (Frost and Bond, 2008; Thomson and
Penrith, 2011; Rogan et al., 2015; Biggs et al., 2017) are critical
factors for consideration in the attempt to address IWT in
agropastoral communities.

H4H relies heavily on community confidence in the
assumption that herders charged with custody of a common
property (livestock) are responsible and acting on a communitys’
best interests. The link herders can provide between livestock and
wildlife security is based on the assumption that they themselves
will not be lured into illicit behavior. Thus, key assumptions
for a strategy that relies upon herders to assist in wildlife
related law enforcement activities include: (1) Communities
value wildlife and strive to benefit from its presence (2)
Communities recognize that there is a poaching problem, and
(3) Communities are willing to allow herders to collect data
and report on illegal activity. There is empirical evidence to
show that local communities are more likely to invest time
and energy into forming local institutions for developing and
enforcing rules about conserving natural resources if, (1) They
have ownership and decision-making rights over those resources,
and (2) The costs of conserving those resources are strongly
outweighed by the benefits (Lewis, 1990; Ostrom and Nagendra,
2006; Murphree, 2009; Ostrom, 2009; Persha et al., 2011; Lotter
and Clark, 2014; Muntifering, 2019). When bestowed with the
responsibility for making rules about wildlife conservation and
community game guards are used for monitoring and enforcing
these rules, local communities once notorious for poaching can
become ardent conservationists (Lewis, 1990; Lotter and Clark,
2014; Muntifering, 2019). These are key and non-substitutable
principles for the ToC.

Community members engaged as game guards or related roles
may face open hostility, risks to personal safety and a breakdown
of social cohesion within the community by members involved
in wildlife crime (Painter and Wilkie, 2015). In this respect, the
balance of support within the community needs to be weighed so
that herders do not face excessive intimidation by those involved
in illegal offtake. The level to which communities and external
law enforcement are willing to collaborate, and the degree to
which these strengthened relations lead to tighter action against,

rather than collusion with, wildlife crime will be a paramount
consideration in this decision.

In the Habu community, an H4H pilot project site in the
western Delta, community scouts employed by a local CBO,
the Habu Elephant Development Trust, have the dual duties of
wildlife monitoring and aggregate herding. While only in its third
year of implementation, preliminary results have discovered
linkages in criminal activity associated with stock theft and
illegal bushmeat harvest which has demonstrated the critical
role herders/scouts can play in reporting and acting on wildlife
crime through tight associations with local law enforcement
and the backing of community leadership. The Habu project
was initiated with international donor support and aims to
work toward sustainability through revenue generated from
improved market access, livestock management and tourism
levees. The dual role of skilled herders in security and livestock
management has presented a few challenges, however. The pilot
has been subject to the common complications of community
policing, such as under-reporting of illegal activities and minor
harassment. However, through continued community outreach
and education, the community scouts of Habu have gained
traction in garnering community support and have reduced
illegal activity in a community identified conservation zone
[Habu Elephant Development Trust (HEDT), 2019].

To dissuade community members from engaging in wildlife
crime, the alternatives must be equally lucrative and appealing
(Keane et al., 2008). Major assumptions for strengthening
ecosystem stewardship incentives are: (1) That the target
communities are on board with the H4H program, (2) That
communities are willing to acquire new skill sets, (3) That
the activities of improved livestock management and rangeland
restoration can demonstrate positive outputs that are comparable
to illicit means of livelihood enhancement, (4) That better
farming practices will result in increased benefits for the
farmers, and (5) That the community awareness of the H4H
protocol or approach instills acceptance of a wildlife-livestock
coexistence strategy.

Assumptions related to decreasing the cost of living with
wildlife are: (1) That communities are willing to engage in
H4H activities, and (2) That the wildlife-livestock risk and
conflict mitigation activities are effective. While the effectiveness
of professional herding and kraaling and the willingness of a
community to take on these activities have been tested and
realized in several of the H4H sites as well as elsewhere, increased
HWC mitigation measures may not always lead to increased
tolerance of wildlife (Dickman, 2010). Some conservation
activities may result in unintended consequences. For example, a
compensation scheme that is not linked to a system that enables
participation in a program such as H4H as a prerequisite for
compensation for livestock loss can disincentivize best practice
adoption or even result in false reporting which in turn fosters
greater resentment against carnivores.

Successful HWC mitigation measures alone will not be
enough to keep farmers in the H4H program. Thus, economic
benefits to herding, especially successful implementation of
wildlife friendly beef production practices and in the long term,
improved rangeland, cattle production and enhanced alternative
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livelihood opportunities are critical components to the model.
The strength of the H4H model is that with the same activities
it addresses both risk mitigation and unlocked opportunities
through collective action and negotiated agreements that are
context specific. Similarly, H4H can provide a platform to
negotiate access and benefit sharing frameworks between
protected areas and communities in a win-win, ecological and
biodiversity sound way which would provide major incentives for
wildlife stewardship. H4H plays a key role in providing greater
resilience to community-based conservation by integrating
conservation with livelihoods and co-existence of livestock with
wildlife by providing a way of sustainably integrating livestock
with wildlife (livelihood diversification) (Fynn et al., 2016). This
can take conservation strategy into a new multi-dimensional
era beyond the one-dimensional tourism income approach that
renders conservation vulnerable to global shocks that jeopardize
tourism income, while also improving local community attitudes
to conservation by increasing benefits to local communities of
enhanced access to resources and participation in management
of wildlife.

CONCLUSIONS

The issues surrounding IWT are dynamic and complex
(Challender et al., 2015) and require targeted interventions at
multiple scales. Failure to attract or solicit community support
has resulted in the underperformance of many conservation
efforts in achieving their intended outcomes (Ban et al., 2013).
Indirectly related to this are equally complex issues surrounding
HWC which affect community sentiments toward wildlife and
pending on context can influence whether human-wildlife
interactions are viewed as conflict or coexistence (Frank and
Glikman, 2019). Also of critical concern are prevailing power
dynamics and where decision-making rights and the authority
to manage conflict lie (Massé, 2016) which will also influence
tolerance toward conservation. The holistic, integrated approach
of H4H aims to address several of the contributing factors of
illegal bushmeat hunting at a community level and should be
considered as a component to the broader strategy to combat
IWT (Biggs et al., 2015, 2017). Furthermore, in times of severe
stress, rural people increasingly turn to the exploitation of nature,
as observed in recent spikes of bushmeat harvest reported in
Uganda and Kenya as well as the spike in the poaching of
endangered green turtles in Madagascar in the past year due
to effects of COVIDI19 lockdowns (Mupatsi, 2020). The H4H
model aims to build resilient communities based on livelihood
diversification that can withstand stressors like global pandemics,
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