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Illegal 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.
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INTRODUCTION

The Okavango Delta (hereafter referred to as, the Delta) in northern Botswana is a key region for biodiversity conservation and economic development in Botswana and is currently facing immediate and long-term threats including oil and gas exploration, climate change and wildlife population declines resulting from illegal wildlife trade (IWT) [Burg, 2007; Magole and Magole, 2009; Rogan et al., 2015; Herding for Health (H4H), 2019; Richardson, 2021]. IWT is a major threat to global biodiversity conservation and sustainability with consequences that affect food security and development (Dickson, 2008; Phelps et al., 2016), as well as environmental, human and animal health [Gómez and Aguirre, 2008; United Nations Office on Drugs and Crime (UNODC), 2020]. As IWT occurs on various scales from subsistence use to organized international criminal syndicates, methods specific to the scale of illegal activities are needed to effectively counter this threat (Biggs et al., 2017).

Here we provide contextual and background information to outline key considerations to bushmeat drivers, community-based conservation, and livelihood opportunities in the Delta region of the KAZA landscape before presenting the Herding for Health model. Finally, we present a process to which we adapt a general Theory of Change (ToC) model (Biggs et al., 2017; Skinner et al., 2018) to a community based approach to investigate the role agropastoral communities in wildlife rich Transfrontier Conservation Areas (TFCAs) can play in combatting illegal bushmeat hunting.


Bushmeat Trade

A 2011 aerial wildlife survey indicated significant declines in several ungulate species in the Delta (Chase, 2011). This raised alarm for Botswana's tourism industry and conservation sector, thus motivating an increase in wildlife monitoring around the Delta as well as an investigation of the underlying drivers of this decline (Rogan et al., 2015). The results of this survey-based study funded by the FAO indicated that illegal bushmeat hunting is pervasive in the Delta with an approximation of 2,000 hunters harvesting an annual take of 620,000 kg of medium-large herbivore biomass (Rogan et al., 2017). For some ungulate species, the study surmised that hunting offtake exceeds the intrinsic population growth rate, which would imply negative ecological and economic consequences. The negative effect of the bushmeat trade on ungulate populations has been observed across sub-Saharan Africa (Lindsey et al., 2013). Declines in herbivore populations will have cascading trophic effects on predator populations which are a major draw for photographic safaris (Rogan et al., 2017).

The extent and drivers of bushmeat hunting vary by context, from cases where it is primarily a subsistence activity to those where it is done on a larger scale for commercial gain (Duffy and St. John, 2013). In the Delta, bushmeat hunting is primarily an opportunistic pursuit of relatively wealthier households who use bushmeat as a form of supplementary income (Rogan et al., 2018). While exceptions in the Delta exist in the forms of syndicate organizations whose offtake exceeds 1000 Kg p.a. and households that report subsistence usage, greater than half of hunters in the Delta reported an annual harvest of <100kg/yr (Rogan et al., 2015). Three main drivers of bushmeat hunting identified in and around the Delta include: (1) economic opportunity, (2) lack of disincentives to hunt, and (3) negative attitudes toward wildlife (Rogan et al., 2015). Improved law enforcement and the development of alternative wildlife-based revenue streams that provide communities with conservation incentives are two recommended interventions to address illegal bushmeat hunting in the region (Rogan et al., 2018).



Community-Based Conservation

Within the Kavango-Zambezi (KAZA) landscape, 75% of the land between state protected areas falls under traditional tenure systems (Cumming, 2011). Excluding WMAs, forest reserves and community concessions, 148,520 km2 of the remaining matrix is earmarked for agropastoral uses [Kavango Zambezi Transfrontier Area (KAZA), 2014]. In northern Botswana, the majority of rural communities attribute livestock as the main source of income generation, with some communities in western Ngamiland reporting livestock as supplying as much as 95% of household income [Darkoh and Mbaiwa, 2009; Habu Elephant Development Trust (HEDT), 2019]. In recognition of the need for integrated landscapes, initiatives promoting community based management systems for livestock-wildlife coexistence have been in development since the 1970s (Tyrell et al., 2017). Here we refer to coexistence as relating to both tolerance of conflict and co-occurrence, in recognition of the need to clarify from multiple interpretations that exist in literature (Nyhus, 2016; Frank and Glikman, 2019; Knox et al., 2021). Today, a number of livestock-wildlife coexistence projects in east and southern Africa demonstrate that conservation of large open landscapes and rural development can be achieved through the application of well-managed pastoral practices (Odadi et al., 2017; Tyrell et al., 2017; Keesing et al., 2018; Kiffner et al., 2020).

The Okavango Delta has been widely used by agropastoralists for centuries, which was documented by the first European expeditions to the area (Andersson, 1856; Livingstone, 1857). This practice continued until recent times (Basupi et al., 2017). However, at present, community access has largely been restricted for the purpose of economic growth leveraged by the global imperative for conservation, mostly to the benefit of government and outside international investors (Magole and Magole, 2009). Across Africa, communities have been displaced for the establishment of national parks, game reserves and wildlife management areas (Chatty and Colchester, 2002; West et al., 2006; Adams and Hutton, 2007). This type of “fortress” conservation strategy (Brockington, 2002; Berkes, 2004) was largely driven by the western concept of wilderness as a “pristine” untouched landscape and often involved the forced removal of resident human populations and reinforced a concept of division between people and nature (Adams and McShane, 1992).

Today, there is a growing awareness that the cooperation and participation of communities living in proximity to wildlife are critical to tackling IWT (Skinner et al., 2018). This is reflected in an increasing number of international policy recommendations that promote community based approaches (Biggs et al., 2017). Despite a wide range of trialed methods, standard protocols for community engagement are not widely accepted or regarded due to inadequate monitoring of the effectiveness of community based tactics and a disconnect between policy commitments and implementation (Cooney et al., 2016; Roe and Booker, 2019). Common methods that have evolved from decades of community initiatives involve; conservation awareness, development of non-wildlife based livelihoods, environmental stewardship incentives, increasing costs of participating in IWT and decreasing costs of living in proximity to wildlife (Roe and Booker, 2019). Despite a lapse in effective evaluation of such strategies, some key considerations that emerge in community engagement are: inclusivity and ownership in decision making and project design and implementation, effective governance and strengthened traditional institutions, net costs and benefits that influence community attitude either for or against conservation efforts and multilevel networks and enduring collaborations (Cooney et al., 2016, 2018; Armitage et al., 2019; Roe and Booker, 2019; Chan et al., 2020). Furthermore, communities are dynamic by nature and planning for successful outcomes requires understanding and sensitivity to local and social contexts (Cooney et al., 2018). For example, ethnic friction and cultural heterogeneity have been identified as challenges to community organization in Ngamiland, Botswana (Thakadu, 2005), which will have likely implications and require careful consideration for regional project design and implementation.

In Northern Botswana, community based tourism enterprises are common on the eastern, southern and northern periphery of the Delta, whereas the western side is characterized by traditional agriculture communities, underdeveloped tourism potential and greater human population density (Atkinson et al., 2019; Albertson, 2020). Veterinary cordon fences west of the Delta function primarily to prevent contact between cloven-hoofed domestic livestock and Cape buffalo (Syncerus caffer) due to the risks of transmission of foot-and-mouth disease (FMD) (Atkinson et al., 2019). The fences effectually restrict market access for farmers living in Botswana's FMD control zones by prohibiting sales to the Botswana Meat Commission's higher priced international beef export industry and also separate these local communities from access to the resources in the wildlife management areas of the Delta (Atkinson et al., 2019). However, the network of over 10,000 km of fencing is porous due to frequent damage by elephants and high maintenance costs (Atkinson et al., 2019). Thus, veterinary cordon fences have been ineffective spatial barriers impacting both livestock and wildlife through exacerbating disease control efforts and human wildlife conflict (Ferguson and Hanks, 2010).

Together with opportunity and disease costs, human-wildlife-conflict (HWC) is another cost of conservation that is primarily shouldered by local communities and relates to tolerance to wildlife stewardship (Ceausu et al., 2020). Consequently, retaliation against wildlife responsible for HWC is common and leads to declines in wildlife populations regionally as well as globally (Woodroffe et al., 2005; Dickman, 2010). Killing of lions in retaliation for livestock losses has resulted in the removal of 30–50% of the lion population of the Delta's eastern panhandle (LeFlore et al., 2019). Lethal mitigation measures coupled with IWT, particularly in the form of illegal bushmeat harvest, pose a threat to sustainability of Botswana's wildlife populations and the region's tourism-based economy (Rogan et al., 2015).

Government and private anti-poaching units often lack understanding of the socio-ecological landscape, being mandated to operate at a regional scale, and are often easily evaded by locally-based poaching syndicates (Fynn and Kolawole, 2020). Furthermore, the para-militarization of conservation has drawn heavy criticism as a top-down approach associated with human-rights violations, enforcing exclusionary conservation practices on marginalized peoples, and deepening park-community divisions (Roe et al., 2015; Cooney et al., 2016; Massé et al., 2017). For these reasons, even proponents for militarized strategies to combat IWT, such as Botswana Defense Force's involvement in anti-poaching, advise caution with this intervention and that it should be strengthened by accountability and strategies to address local socio-economic inequalities (Cooney et al., 2018; Duffy et al., 2019). Despite extensive use of law enforcement as a method to address IWT (Roe and Booker, 2019), efforts to combat poaching have proven largely ineffective when communities have not been aligned with the conservation agenda (Fynn and Kolawole, 2020).

Conversely, through intimate regional, social, and ecological linkages, poaching is restricted when communities are on board with the conservation efforts, but all too pervasive when they are not (Scott, 1989; Fynn and Kolawole, 2020). Though communities at large are not the criminals in these cases, community sentiment can influence the prevalence of criminal activity. The unsuccessful attempts to obstruct poaching by government entities who lack the funding, manpower, local knowledge, and access to social networks represent a critical mismatch of scale (Cumming et al., 2006). At a local scale, communities are better equipped than centralized government through traditional knowledge, social networks, and human resources to effectively manage their natural resources (Murphree, 2004; Ostrom, 2009). Communities empowered with decision-making rights can gain significant conservation outcomes. Examples include: the increase in wildlife populations on Namibian Communal Conservancies (Muntifering, 2019), designation of new community conservancies adjacent to northern Kruger National Park (Fynn and Kolawole, 2020), and the decrease in elephant poaching reported in Kenya's Northern Rangeland Trusts (Northern Rangelands Trust, 2019) and in the WMAs of the Luangwa Valley (Lewis, 1990).



Wildlife-Livestock Coexistence

In light of the adverse consequences that arise from overlooking societal stressors to the communities adjacent to PAs, new conservation strategies that recognize, incorporate and promote both human and environmental complexities are urgently needed. This shortfall has been widely acknowledged (Ostrom, 2007) and has ultimately led to increasing complexity in conservation theory and new tools to guide the design of conservation strategy. PAs alone are inadequate to stem biodiversity loss because they are spatially-limited and consequently most biodiversity occurs outside PAs (Western et al., 2020). Thus, for large scale landscape conservation efforts (e.g., TFCAs) to be effective, the conservation scope has to widen beyond national parks and wildlife management areas to achieve habitat connectivity across the landscape (Mora and Sale, 2011). The notion of “working landscapes,” that serve to conserve biodiversity while sustainably delivering the goods and services required by humanity aids to conceptualize how this connectivity within and between landscapes may be achieved (Miller et al., 2012; Kremen and Merenlender, 2018; Western et al., 2020). An environment for the successful raising and keeping of livestock is one such key service, especially considering that well-managed livestock can coexist with wildlife (Tyrell et al., 2017; Keesing et al., 2018; Kiffner et al., 2020).

Developing integrated livestock-wildlife systems in southern African communal rangelands will require addressing the key constraints that arise from market restrictions due to zoonotic and other economically important transboundary diseases (TADs), such as FMD control policies. Such restrictions pose major challenges to farmers (De Garine-Wichatitsky et al., 2013; Musoke et al., 2015; Van Rooyen, 2017) which can adversely affect community tolerance for wildlife and conservation efforts (Bedelian et al., 2007; Cumming et al., 2013; Van Rooyen, 2017). The severity of consequential market restrictions that animal disease policies inflict on rural farmers is exemplified by a 2007 FMD outbreak near Habu village in Northern Botswana that resulted in a 7-year closure of the beef industry in Ngamiland (Atkinson et al., 2019). Changes to the World Organization for Animal Health (OIE) policies that relate to FMD control measures now focus on disease prevalence in the beef commodity rather than the previously required geographical separation of livestock and wildlife, thus providing an opportunity for alternative risk mitigation measures (e.g., herding and kraaling) that help enable wildlife-livestock coexistence (Thomson et al., 2013). While some countries are slow to adopt these new OIE policies, Botswana is in a current state of policy reformation, and recently drafted new guidelines for FMD control with the aspiration of reaching previously restricted beef markets. Herding 4 Health (H4H) was conceptualized to aid farmers with market access through the development of alternative risk mitigation measures along the beef value chain, as well as to address related challenges on communal rangelands in southern Africa's TFCAs.



Herding for Health

Holistic approaches to address the challenges posed for conservation in complex systems have gained increasing focus in the 21st century (Du Toit et al., 2003; Smith and Maltby, 2003). Such approaches include interconnected goals of healthy, resilient communities, healthy animals (wild and domestic) and a healthy environment using the holistic, integrated principles of One Health in the framework of Health in Social-Ecological Systems (Zinsstag et al., 2011; Van Rooyen, 2017). The One Health Initiative started in 2007 as a strategy to promote collaboration and communication by health care practitioners across the whole spectrum of the field, including humans, animals and the environment and recognizes that the health of communities, livestock, wildlife, and ecosystems are interlinked [One Health Initiative (OHI), 2021]. The H4H model was developed to address the complexity that One Health presents at the human-livestock-wildlife interface in Africa through methods that are simple yet practical, integrated and holistic, and acceptable to communities living with wildlife as well as policy makers, conservationists and development aid agencies (Van Rooyen, 2017). The H4H model focusses on the health of rangelands, animals (wild and domestic), communities and governance [Peace Parks Foundation (PPF), 2018; University of Pretoria (UP), 2021] and aims to demonstrate how improved communication and collaboration across multidisciplinary fields from science, business, policy and development can come together to implement the shared goals of poverty alleviation, conservation, sustainable rangeland management and livestock production. H4H became operational in 2017 as an implementation support program after drawing from 10 years of piloting and learning from partnerships in multiple sites in South Africa and elsewhere in southern Africa [Van Rooyen, 2017; Gaborone Declaration for Sustainability in Africa (GDSA), 2018; University of Pretoria (UP), 2021]. After the initial decade of piloting, additional H4H projects have been initiated in Botswana, Mozambique, Zambia and Zimbabwe.

The methods endorsed by H4H to address such issues as rangeland degradation and the use of herding and kraaling techniques promoted for human wildlife conflict mitigation stem from widely practiced and accepted strategies (Ogada, 2001; Odadi et al., 2017; Tyrell et al., 2017; Weise et al., 2018). Prerequisite community consultation and input on program design and project implementation is a fundamental component to the model and a critical ongoing process through engagement with targeted communities. H4H uses voluntary contractual stewardship agreements based on the Conservation Agreements strategy of Conservation International (Niesten et al., 2010) as a compliance mechanism to ensure expectations and outcomes are met for all stakeholders. Conservation Agreements between communities and conservation NGOs or private enterprises work similarly to traditional institutions and communal agreements. Awards and penalties are built into the agreement to address issues that may arise, such as non-compliance (e.g., failure to curtail regional poaching may result in reduced livestock production support or pricing incentives at livestock auctions). The process is dependent on collaborative planning, designing, implementing and adjustment between target communities and partnering organizations. Conservation Agreements are currently implemented in over 20 countries globally to protect over 3 million hectares of critical biodiversity habitat [Conservation Stewards Program (CSP), 2021].

By adopting globally tested conservation approaches, such as incentive based methods to facilitate ecosystem stewardship, the initial pilot in South Africa has had success in facilitating increased market access and higher prices to farmers who apply practices of sustainable beef production on high biodiversity rangeland (Meat Naturally, 2019). Further recent gains through the extension services offered by H4H include employment for communal herders, provision of vaccines, capacity building through training, support in establishing grazing plans, grazing committees, and other communal governance structures, and signing Conservation Agreements for over 240,000 hectares of communal land [Conservation South Africa (CSA), 2019]. The implementation of H4H pilot programs in two villages characterized with large livestock numbers and high associated rates of HWC in Limpopo National Park, Mozambique, has resulted in favorable outcomes since project implementation commenced in February, 2020. Following deployment of mobile predator-proof bomas, no further incidences of livestock depredation or retaliatory killings have been observed in the pilot villages, whereas non-participating communities still experience high predation rates. In addition, park management has reported a marked improvement in relations with both communities participating in H4H (P. Leitner pers. comm.).

The H4H model seeks to reduce risk holistically and unlock diversified opportunities to harmonize the socio-economic and ecological benefits of implementing better farming practices. Examples of socio-economic benefits include improved market access, better record keeping of cattle, lower rates of zoonotic disease transfer and fewer stock losses from theft and depredation. Examples of ecological benefits include: improved rangeland management and restoration, increased habitat connectivity through better stewardship of lands outside of protected areas, and a reduction in illegal wildlife trade through disincentive mechanizations and improved collaboration between government agencies. H4H works through collaboration with NGOs, community-based organizations (CBOs) and other stakeholders with similar objectives and strong, long-lasting relations with communities on the ground. Such multi-level stakeholder networks are key to facilitating the success of community conservation initiatives (Berkes, 2007). H4H acts as a support system offering training, guidance in practical skill sets (e.g., veterinary care, rangeland management, human wildlife conflict mitigation, etc.) and strengthening natural resource governance capacity of participating communities [Southern Africa Wildlife College (SAWC), 2021].

The H4H model is a valuable entry point for addressing IWT at local scales, as its foremost objective is to address the key concerns of agropastoral communities residing in or utilizing strategic wildlife habitat. H4H aims to overcome the opportunity costs communities face by forgoing bushmeat as a source of protein through improving livestock production systems and promoting sustainable means for communities to benefit from wildlife (e.g., tourism), thus creating a pathway for wildlife-livestock coexistence. Building community resilience is a key objective of H4H, as the tourism industry is volatile, and livestock rearing is an important source of additional livelihood support (Lindsey et al., 2020). Recent livestock sales facilitated by H4H partner Meat Naturally during COVID-19 lockdowns of 2020 demonstrate the value of livestock during periods of vulnerability (S. Frazee pers. comm.). Greater income stream diversity resulting from mixed livestock-wildlife systems (Keesing et al., 2018) further improves community resilience to global shocks. By reducing bushmeat poaching and consumption and promoting healthy livestock practices along the beef value chain, the H4H model has the additional benefit of reducing risks for zoonotic disease emergence (Kock et al., 2009; Alexander et al., 2012).

H4H recently developed a professional herder (also called ecoranger) training curriculum at the Southern African Wildlife College (SAWC), a SADC accredited private educational facility in South Africa, which covers a range of natural resource management modules, including: primary animal health care, rangeland assessments, livestock production, HWC mitigation and livestock-wildlife contact mitigation, low stress animal handling and climate change adaptation strategies. The curriculum topics were developed after extensive consultation with livestock owners across H4H sites on the skill sets most desired for professional herders. Through multi-stakeholder partnerships, H4H sources financial assistance for students and ultimately aims to revitalize the age-old profession of herding practice through capacity building, promotion of gender equity and advancement of herders as trained professionals. Herding in the traditional form, where adolescents herded the household's herd, has been abandoned in many countries with compulsory schooling [Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ), 2019]. Herders within local communities are ideally positioned to improve regional security given that their work is field-based, they have detailed knowledge of the socio-ecological landscape and are mandated to look out for community interests. Capacitating herders with relevant skillsets and fostering tighter collaboration and communication with enforcement agencies increases security and the potential to address both stock theft and illegal wildlife offtake. Ideally, this would be the approach in communities where the value of wildlife and wildlife economies are treasured alongside other livelihood strategies such as agriculture and livestock production. In such a context, we developed a Theory of Change (ToC) to guide a novel community approach centered on husbandry to explore the potential to address illegal bushmeat hunting through the core community livelihood of livestock production.




THEORY OF CHANGE APPROACH

A Theory of Change is a framework for planning and evaluating initiatives that are designed to foster an anticipated social or environmental change (Vogel, 2012). The model is a derivation of logic planning models in social practice and has advanced to become a widely used tool in the international development and aid industries (Valters, 2014). This results chain approach has found relevance for conservation planners seeking to reevaluate and improve upon selected strategies (Biggs et al., 2017). The ToC is designed as a method to facilitate critical thinking in an adaptive and transparent process to ensure identified interventions lead to desired outcomes while accounting for assumptions made throughout the process.

In general, results chains are organized from actions to the consequential outputs and outcomes that achieve the overall impact. As several actions may be needed to achieve the desired impact, each action follows a linked pathway directed toward the desired outcome. Benchmarks are put in place to self-evaluate and monitor the effectiveness of each action in reaching its goals. ToC's are intended to guide an adaptive style of management that evolves over time through routine testing of the model's assumptions. Critical thinking processes that drive interventions for change are shown in ToC models as transparent and concrete strategies. This is not only beneficial for an organization's development, but for providing stakeholders and donors with a clear understanding of the complexities of change. For this reason, ToC's are becoming a mounting prerequisite for many donor organizations.

This ToC finds roots in the First Line of Defense (FLoD) framework structured for community-based conservation efforts developed in east Africa (Skinner et al., 2018). FLoD evolved into a ToC with a generalized approach to facilitate the engagement of communities in addressing IWT (Biggs et al., 2017). This generalized ToC was adapted to construct specific results chains for H4H first through a series of email-based and in person discussions in 2017–2018 with a resource team consisting of scientific and implementation experts in H4H, wildlife conservation, illegal wildlife trade and livelihood development across multiple implementation sites in the SADC region. This preliminary input was used to structure the agenda for two workshops in Cape Town (25th−28th of September, 2018 and 3rd−5th of December, 2018), attended by the resource team to draft the ToC using the Open Standards framework [Conservation Measures Partnership (CMP), 2007]. A final stakeholder validation workshop was held in Maun (4th−6th of March, 2019) that included participants from government, NGO's, community-based organizations and the private sector. All participants to the Maun workshop participated voluntarily and with full disclosure as to the objectives and nature of the workshop to validate a conceptual framework. The resulting H4H ToC identifies three pathways toward an overall objective of reducing pressure on wildlife populations in the Okavango from illegal bushmeat hunting through targeted interventions with agropastoral communities on the Delta periphery (Figure 1).
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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.



Enabling Actions

The underlying enabling actions are critical measures applicable to each pathway which serve to strengthen local governance through enhancing community capacity and providing support for institutions and institutional frameworks. Ultimately, strengthened governance will facilitate compliance with the Conservation Agreement mechanism which underpins the model. Community capacity building is an essential and ongoing process in the H4H model which is reflected in curriculum development, and skill enhancement through training. Strengthening of the Conservation Agreement mechanism entails a highly collaborative process reached through consultative meetings with target communities to ensure expectations are agreed upon through adaptive management. H4H support for development and implementation of legal institutional frameworks (e.g., the establishment of grazing committees) speaks to strengthening local governance to ensure equitable benefit sharing, accountability and ultimately improved resource management.



Pathways

Actions aimed at making it more difficult and costly to participate in IWT (Pathway A) are widely recognized and practiced wildlife crime reduction strategies (Challender and MacMillan, 2014). Botswana's Department of Wildlife and National Parks (DWNP) sub-district offices and the Botswana Defense Force are limited in resources and personnel to curb the onslaught of IWT in Botswana (Rogan et al., 2015). While private anti-poaching units have been effective in some of the WMAs of the Delta, their funding is finite, coverage is limited and mandate restricted in their areas of operation. Pathway A focusses on solidifying collaboration between local enforcement entities (e.g., community scouts, herders and farmers) through training and information sharing while also strengthening decision making rights, traditional institutions, cultural practices and social norms to wildlife utilization. Elevating the social stigma of poaching will ultimately require increasing the perceived worth of wildlife which can be realized through incentivizing mechanisms for wildlife and ecosystem stewardship (Pathway B).

Pathway B aims to motivate individuals and the community at large to take stronger action against IWT through livestock-based (Sub-pathway B1) and non-livestock based (Sub-pathway B2) incentive-based approaches to ecosystem stewardship. Sub-pathway B1 focusses on improving livestock production and market constraints to foster a pro-conservation livestock economy. Pathway B is founded on the principles of decision-making rights over, and benefits from natural resources through local community institutions, developed through decades of global research on the factors that enable robust institutions (Murphree, 2009; Ostrom, 2009). These actions include training and strengthening community capacity for livestock management (community institutions) and securing sustainable market access through mechanisms that encourage wildlife friendly practices. The results include better economic returns from livestock linked to good conservation practices.

In the Delta, the tourism industry represents a vast untapped market for communal farmers, with large potential for creating incentives derived from conscious consumers who are willing to pay higher prices for goods and services that support community conservation initiatives through wildlife friendly branding schemes. While the model's preliminary aim is to establish consistent uninterrupted market access, H4H has successfully trialed facilitating higher value markets for communal farmers in Mnisi, South Africa, where the target consumers are safari lodge clientele of Kruger National Park (M. Grover pers. comm.). Through collaboration with private enterprise, farmers are awarded higher market prices linked to conservation actions such as planned grazing and other rangeland restoration techniques. This serves to highlight to farmers that wildlife can have benefits in indirect ways. The key emphasis is on linking to the robust principles of decision-making rights and benefits known to promote conservation objectives by local communities (Murphree, 2009; Ostrom, 2009; Persha et al., 2011).

Sub-pathway B2 focusses on developing non-livestock based incentives for wildlife stewardship through both the financial and non-financial rewards for protecting and sustainably managing wildlife and their habitats. Actions on this pathway include those focused on the development of activities like tourism, employment for communal herding linked to conservation, carbon offsets, etc., that generate benefits from wildlife 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 B1 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 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 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 COVID19 lockdowns (Mupatsi, 2020). The H4H model aims to build resilient communities based on livelihood diversification that can withstand stressors like global pandemics, tourism declines, recessions, or climate-related disasters, while also reducing HWC. If global-level stressors continue to increase in severity, the resulting increase of IWT will be large.

While this ToC was drawn from the experience of multiple authorities and stakeholders, many of the assumptions still need empirical validation. A common limitation to some ToCs is that they are based on “weak and selective” evidence which can bolster misled confidence in a resolution without complete comprehension of the problem at hand (Valters, 2014). Thus, this ToC should be considered as an adaptive mechanism, the progression of which will require co-learning and co-management from other H4H sites, locally specific implementation in a nuanced style, targeted and applied monitoring and evaluation, and a realistic approach that accounts for the importance of different stakeholder perceptions and considers the importance of processes and relationships in achieving outcomes. Ultimately, we aim to demonstrate the use of this model, whose assumptions will be tested through monitoring, open dialogue, collaboration, and feedback with partnering communities, to strengthen the role H4H can play in community driven wildlife crime prevention.
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