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Abstract: Institutions play a significant role in stabilising large-scale coopera-
tion in common pool resource management. Without restrictions to govern human 
behaviour, most natural resources are vulnerable to overexploitation. This study 
used a sample size of 336 households and community-level data from 30 com-
munities around Gonarezhou National Park in Zimbabwe, to analyse the relation-
ship between institutions and biodiversity outcomes in community-based wildlife 
conservation. Our results suggest a much stronger effect of institutions on biodi-
versity outcomes via the intermediacy of cooperation. Overall, the performance of 
most communities was below the desired level of institutional attributes that mat-
ter for conservation. Good institutions are an important ingredient for cooperation 
in the respective communities. Disaggregating the metric measure of institutions 
into its components shows that governance, monitoring and enforcement are more 
important for increased cooperation, while fairness of institutions seems to work 
against cooperation. Cooperation increases with trust and group size, and is also 
higher in communities that have endogenised punishment as opposed to commu-
nities that still rely on external enforcement of rules and regulations. Cooperation 
declines as we move from communal areas into the resettlement schemes and with 
increasing size of the resource system. A very strong positive relationship exists 
between cooperation and biodiversity outcomes implying that communities with 
elevated levels of cooperation are associated with a healthy wildlife population. 
Biodiversity outcomes are more successful in communities that either received 
wildlife management training, share information or those that are located far away 
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from urban areas and are not very close to the boundary of the game park. Erecting 
an electric fence, the household head’s age, the number of years in school and 
number of years living in the area negatively affect biodiversity outcomes. One 
policy implication of this study is to increase autonomy in CAMPFIRE com-
munities so that they are able to invest in good institutions, which allows them to 
self-organise and to manage wildlife sustainably.

Keywords: Common pool resources, conservation, institutions, self-organisa-
tion, wildlife
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1. Introduction
Wildlife conservation has become popular as a vehicle for rural development with 
policymakers in Southern Africa. A considerable proportion of wildlife outside 
protected areas interacts with adjacent local communities. Experience shows that 
rural households are not given full authority (ownership and responsibility) over 
wildlife on communal land or in the neighbouring protected areas (Murphree 
1991; Jones and Murphree 2001; Taylor 2009). As a result, local communities 
lack ownership and adequate incentives to manage wildlife sustainably, except 
when attached to a conservation or tourism contract, e.g. Kunene and Caprivi 
regions of Namibia (Ashley 2000), Makuleke in South Africa and a few exist-
ing CAMPFIRE1 communities such as Mahenye in Zimbabwe (Murphree 2001; 
Frost and Bond 2008). Lack of ownership, responsibility and incentives affects 

1 The Communal Areas Management Programme for Indigenous Resources (CAMPFIRE) is a ben-
efit-sharing scheme that involves local communities that live in the vicinity of national game parks 
and suffer wildlife intrusions (Murphree 1991; Murombedzi 1999). The programme was instituted by 
the government of Zimbabwe during the mid-1980s in order to create incentives to conserve wildlife 
by directly transferring benefits from conservation to the local communities (Balint and Mashinya 
2006). However, poaching still remains the most threat to wildlife conservation in the country. Since 
its inception, CAMPFIRE enjoyed limited success as poaching initially subsided as beneficiaries 
started receiving wildlife income and increased thereafter (Muchapondwa 2003). Many of the chal-
lenges faced by CAMPFIRE during the 1980s continue even up to today.
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the likelihood of households deciding to collaborate and develop rules for man-
aging the resource. The situation is made even worse by the fugitive character 
of the resource, which makes it difficult to assign property rights to wildlife 
( Muir-Leresche and Nelson 2000). For example, it is difficult to claim ownership 
to wildlife because it freely moves across boundaries of farms, communities or 
geographical areas with different jurisdictions. Furthermore, wildlife is quite dif-
ferent to other common pool resources (CPRs) found in the region such as water, 
forests and rangelands because it is often not a resource that individual house-
holds heavily depend upon, whereas the others often are.

Wildlife management challenges in developing countries have resulted in a 
search for policy options in an effort to make the human-environment or social-
ecological systems (SESs) sustainable over time (Murombedzi 2000). By defini-
tion, SESs are nested, multilevel systems that provide essential services to society 
such as supply of food, fibre, energy, and drinking water (Berkes and Folke 1998). 
Following the publication of Hardin (1968), both state control and private own-
ership were embraced by colonial governments in the region as panaceas for all 
environmental problems. While such policies have benefited minority groups and 
persisted even after independence, the colonial legacy resulted in tension between 
wildlife authorities and local communities living adjacent to national parks and 
overexploitation of wildlife resources (Murombedzi 1999; Songorwa 1999). 
This realisation led policymakers in some countries such as Namibia, Zambia 
and Zimbabwe to initiate a transition from the conventional top-down gover-
nance systems to people-oriented approaches such as Communal Conservancies, 
Administrative Management Design (ADMADE) and CAMPFIRE. In Zimbabwe, 
the achievements of CAMPFIRE dwindled due to political and economic factors 
from early 2000 and the fact that benefits were never directly transferred to local 
communities, but to the Rural District Councils (RDCs) (Balint and Mashinya 
2008; Taylor 2009). Elsewhere in Southern Africa, policymakers have not moved 
away from the colonial exclusionist models, while contractual parks in South 
Africa are just paying lip service to the expression “people-oriented approaches” 
(Roe et al. 2009).

Our study builds on an earlier proposition in the literature, which suggest that 
the impact of most integrated conservation and development projects (ICDPs) 
is limited by possible dilemmas in the actual design of the scheme or trade-offs 
inherent in linking development and conservation objectives (Frost and Bond 
2008; Sandker et al. 2009; Ntuli and Muchapondwa 2017a). ICDPs are biodi-
versity conservation projects with rural development components (Hughes and 
Flintan 2001). The key debate around ICDPs such as CAMPFIRE is centered on 
state failure to devolve full authority over natural resources to local communities, 
which translates into non-alignment of incentives (Murombedzi 2000; Balint and 
Mashinya 2008; DeGeorges and Reilly 2009). The second most important ele-
ment after devolution for a community to manage natural resources sustainably is 
its capacity to self-organise, which in turn presumably depends on the quality of 
community institutions. Devolving property rights to communities shifts resource 
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governance, responsibility and benefit appropriately to the local level (Child and 
Barnes 2010).

Existing institutions have failed to protect wildlife in the region because of 
inappropriate and poor policy designs (Taylor 2009), hence the need for more 
ideas to feed into future policy reforms. Policies and legislation can enable or 
discourage community attempts to self-organise, but at the same time, if the need 
to manage resources sustainably arises (e.g. due to increasing scarcity), commu-
nities may start to self-organise in order to create new institutions (Ostrom 1990; 
Agrawal 2001). The institutional literature distinguishes between different types 
of establishments, i.e. political, social rules, organisations and processes, interac-
tions, policies and so on that provide institutions with mandates (North 1990; 
Hodgson 2006). Viewed this way, the idea of institutions is a very broad concept. 
In this study, we narrow down and look at local CPR institutions such as social 
rules, organisations and interactions, which matter for wildlife conservation and 
are within the community’s control. Thus, we define institutions as systems of 
established and prevalent social rules that structure social interactions, including 
community-level organisations.

The literature is not very clear on the pathways through which institutions 
affect biodiversity, i.e. whether institutions affect biodiversity directly or indi-
rectly through cooperation. In as much as there are many studies linking institu-
tions directly to the success of biodiversity outcomes2 (Murphree 1994; Jones 
2001), there are also studies that link collective action to sound natural resource 
management (Ostrom et al. 2007). The concept of biodiversity outcomes is cen-
tral in our study because it measures an important dimension of SESs. We are also 
concerned about biodiversity outcomes because most CAMPFIRE communities 
are a home to endangered wildlife species such as pangolins, wild dogs and chee-
tahs. As a result, this paper contributes to our knowledge on the role of institutions 
in community wildlife conservation in Zimbabwe and the CPR literature in gen-
eral by collecting primary data and applying a framework for analysing complex 
SESs developed by Ostrom (2007). Specifically, we address an important gap in 
the literature pertaining to the indirect link between institutions and biodiversity 
outcomes by considering two relationships that are part of a bigger picture and as 
such should not be considered in isolation, i.e. (i) the link between institutions and 
cooperation, and (ii) cooperation and biodiversity outcomes.

Ostrom’s framework has been used extensively in areas such as forestry, fish-
eries, rangelands and water resources management, while little has been done 
in the wildlife sector, particularly in Southern Africa. Unlike in other resource 
contexts where institutions also matter, community-based wildlife conservation 
occurs in an environment where communities do not directly utilise wildlife, but 

2 Biodiversity outcomes are measured in terms of two main dimensions, namely the actual improve-
ments in biodiversity (e.g. species richness, evenness and rarity) and benefits accruing to the commu-
nity (Mouillot and Lepretre 1999; Nagendra 2002). The success of biodiversity outcome is achieved 
if the community is able to balance these key attributes of biodiversity.
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benefit from its utilisation by others to whom they have assigned appropriation 
rights after payment. Furthermore, community wildlife conservation occurs in 
contexts where the CPR is fugitive, a nuisance and largely has marketable value 
as opposed to consumptive value. Following the discussion above, two important 
questions arise. Under what conditions will the users of common pool wildlife 
self-organise? What attributes of resource units, resource users and local insti-
tutions are consistent with sound biodiversity outcomes? By answering these 
important questions, the paper sheds light on the complex processes governing 
the human-environment systems (i.e. how we can relate institutions, collective 
action and biodiversity outcomes) and provides results comparable to other stud-
ies. Our research findings allow policymakers to question their wildlife manage-
ment strategies and policies, while at the same time identifying areas that need to 
be improved.

The rest of the paper is organised as follows. Section 2 presents the concep-
tual framework and a review of the theory of collective action, while Section 3 
gives an outline of the research methods, i.e. the analytical framework, empirical 
model specifications and data issues. We then proceed to present and discuss 
the results in Section 4 and wind up with conclusions and policy implications in 
Section 5.

2. Conceptual framework
Complex environmental problems have been constantly increasing in relevance 
from both a scientific and policy perspective (Vitousek et al. 1997; Young et al. 
2006; Ostrom 2009). The experiences of various scholars have led to the insight 
that these complex problems cannot be analysed with disciplinary approaches 
alone, but they have to be dealt with in an integrative, interdisciplinary way 
that considers the interaction between social and ecological systems (Newell 
et al. 2005; Folke 2006; Ostrom 2007; Binder et al. 2013). We acknowledge a 
number of frameworks in the literature that are used to analyse SESs by a wider 
community of researchers and development practitioners, e.g. the Ecosystem 
Services (ES) framework (Bouman et al. 2000; de Groot et al. 2002), the Earth 
Systems Analysis (ESA) framework (Schellnhuber et al. 2005), the Human-
Environment System (HES) framework (Scholz and Binder 2004; Scholz et al. 
2011), the Material and Energy Flow Analysis (MEFA) framework (Haberl 
et al. 2004; Brunner and Rechberger 2005), the SES framework (Ostrom 2007, 
2009) and the Sustainable Livelihood Approach (Scoones 1998; Ashley and 
Carney 1999).

These frameworks emerged from the need for concepts that permit structured, 
interdisciplinary reasoning about complex problems in social-ecological systems. 
However, they differ significantly with respect to contextual and structural crite-
ria, such as conceptualisation of the ecological and social systems and their inter-
relation. Binder et al. (2013) identified three main criteria sufficient to produce a 
classification of frameworks that may be used to make decisions when choosing a 
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framework for analysis. These criteria are (i) whether a framework  conceptualises 
the relationship between the social and ecological systems as being uni- or bidi-
rectional; (ii) whether it takes an anthropocentric or an eco-centric perspective 
on the ecological system; and (iii) whether it is an action-oriented or an analysis-
oriented framework. For a detailed discussion of these frameworks, we refer the 
reader to Binder et al. (2013).

This study employs Ostrom’s general framework for analysing SESs because 
it captures the bidirectional relationship between SESs, it takes an anthropocentric 
perspective on the ecological system and it is action oriented in addition to other 
features of a SES such as complexity, interdependence, resilience, responsive-
ness, vulnerability and adaptive capacity (Ostrom 2009). Furthermore, it has been 
used extensively in the literature in areas such as forestry (Agrawal 2001; Ostrom 
2009), pastures (Baur 2014), fisheries (Basurto and Coleman 2010; Basurto et al. 
2013), water (Delgado-Serrano and Ramos 2015) and irrigation systems (Cox 
2014). This framework helped to identify the key variables that are relevant in 
studying community wildlife conservation, designing the research instrument and 
analysing findings about the sustainability of a SES. Figure 1 shows eight core 
subsystems that have been observed to affect both collective action and sustain-
ability of a resource system (Ostrom 2003, 2007). In empirical work, many vari-
ables have been observed to affect the patterns of interaction and outcomes. In 
an earlier study, Agrawal (2001) identified more than 30 variables that had been 

Figure 1: The core subsystems in a framework for analysing social-ecological systems.

Source: Adapted from Ostrom (2007, 15182).



140 Herbert Ntuli and Edwin Muchapondwa

 posited in major theoretical work to affect incentives, actors and outcomes related 
to sustainable governance of a resource system.

By applying Ostrom’s framework, it is possible to analyse different environ-
mental problems under different scenarios and predict the associated outcomes. 
Table 1 shows how we can adapt this framework in the context of the wildlife 
sector in Southern Africa. For example, this study deals with a fugitive and finite 
renewable resource which is either harvested legally through trophy hunting 
activities by engaging a safari operator or illegally by poachers, who maximise 
their individual short-term gains. Subsistence hunting outside the park by local 
communities is not allowed. Trophy hunting is the only means of generating rev-
enue from conservation. The community applies for a hunting quota from the 
state and generates income by selling the quota to safari operators, who will in 
turn obtain clients through organised international events and sell the quota at a 
premium. The client or trophy hunter utilises the quota. The most important insti-
tutions involved in community wildlife conservation are the wildlife management 
committee, park authorities, the RDC and NGOs.

The interaction between the community and the resource system sometimes 
produces undesirable outcomes, for instance, poachers cause harvesting levels to 
exceed the quota. In setting the quota, the state uses the precautionary approach in 
order to improve trophies and because the maximum sustainable yield is usually 

Table 1: Second tier variables used in this paper.

Resource system  Governance system

RS1: Sector – wildlife sector  GS1: Wildlife Management Committee
RS2: Resource size – finite  – Expected to continue with conservation outside park
RS3: Renewable resource  GS2: Rural District Council 

 – enact bylaws and sometimes monitoring and enforcement
– has the appropriation rights

 – collect and distribute revenues 
 GS3: National Parks 
 – custodian of wildlife
 – set hunting quotas
 – monitoring and enforcement inside protected area

Resource units  Users

RU1: Fugitive resource  U1: Large number of users
– Wildlife destroy crops and livestock  U2: Conflict of interest
RU2: Legal harvesting by professionals  – Maximise community welfare (altruistic motive)
– generate income to the community  – Maximise short-term gain (self-interest)
RU3: Illegal harvesting by poachers  – Nuisance motive for harvesting wildlife

Interaction  Outcome

I1: Maximum harvesting levels by 
poachers

 O1: Resource overexploitation

I2: PH guided by quota  O2: Destruction of the ecological system

Source: Adapted from Ostrom (2007).
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not known in advance. Therefore, if the communities in question are without the 
means of controlling extraction, then the end result is resource overexploitation 
and eventually total collapse of the social-ecological system. The prediction of 
resource collapse usually comes true in a very large and highly valuable resource 
system under open access conditions when users are diverse, do not communicate 
and have failed to develop institutions for managing resources (Agrawal 2001; 
Ostrom 2009).

Sometimes resource users come together and form strong bonds (social 
 capital) in order to exploit or conserve a resource. Social capital is a multi-
dimensional concept consisting of non-material values such as belonging to 
social networks, social connections and social norms which influence individual 
behaviour and interaction among people and make it possible to form a com-
munity (Pretty and Smith 2004). It provides the necessary means for extraction 
in the form of knowledge sharing, equipment and security for illegal harvest-
ers. Social capital can also have positive benefits to SESs when a certain group 
of people share knowledge to conserve a particular resource (Pretty and Ward 
2001). The link between social capital and exploitation of natural resources 
has received considerable attention in the literature (Ostrom 1990; Pretty and 
Smith 2004; Ostrom and Ahn 2009). From a theoretical perspective, social capi-
tal is viewed as the fundamental motivation for collective action (Ostrom and 
Ahn 2009). To manage common pool wildlife sustainably requires cooperation 
among all resource users and this is achievable when communities invest in 
good institutions that are capable of fostering collection action. Furthermore, 
substantial welfare benefits from wildlife flow to both individuals (Ntuli and 
Muchapondwa 2017b) and society (Ashley 2000; Sebele 2010) when people 
work together to conserve the resource, while lack of collective action dissi-
pates these benefits.

3. The collective action problem
Even though in our lives we constantly engage in collective action, i.e. quite fre-
quently we produce and consume collective goods, our understanding of how 
people organise to produce such goods is far from complete (Ostrom 2000). As it 
turns out, in spite of our daily collective behaviour, we have a clearer understand-
ing of why individuals fail to act collectively than why they succeed. Although 
the collective action problem was initially defined for public goods by earlier 
scholars, its application has increased to include other research areas such as 
CPRs, social movements and development challenges. Both local and large-scale 
collective action is increasingly becoming important in the maintenance of trans-
boundary resources such as common pool wildlife, water and forest shared by dif-
ferent communities and countries (Ostrom 1990). In Zimbabwe, the CAMPFIRE 
programme was initiated to foster cooperation among communities involved in 
wildlife conservation so that poaching is abolished in the wildlife buffer zone 
(Gandiwa 2011).
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The theory of collective action has matured tremendously since the publica-
tion of Olson (1965), entitled ‘The Logic of Collective Action’. He defined col-
lective action as any action taken together by a group of people whose goal is 
to enhance or achieve a common objective. As observed by Meinzen-Dick et al. 
(2004), the more specific and varied definitions which have been added later 
have in common the following features: the involvement of a group of people, 
shared interests and common and voluntary actions to pursue those shared inter-
ests. The collective action problem relates to the group’s lack of capacity (except 
under certain conditions) to solve what is referred to as the ‘collective action 
problem’. For instance, in the maintenance of a CPR, everyone has an incen-
tive to cheat (free ride) on the effort of others (Ostrom 2003). Moreover, larger 
groups are more likely to experience free rider problems than relatively smaller 
ones (Ostrom 1998). Collective action is not assumed to flow automatically from 
common interest, but there are other ingredients that go into it. Resource econo-
mists and theorists ask questions about the conditions under which those who 
face the ‘tragedy of the commons’ are able to organise a system of rules by which 
the tragedy is averted (Wade 1987).

Of particular interest to this study is the literature that focuses on creating 
incentives for collective action through designing sound CPR institutions. Olson 
(1965) argues that selective incentives (private benefits given to people on the 
basis of whether they have contributed) are necessary for collective action as 
inducements. Types of selective incentives include material, monetary, solidary 
and purposive or moral incentives. This is a very useful way of thinking about the 
problem of motivating group action. Agrawal (2001) emphasises the differences 
between a self-organised community and externally imposed collective action in 
terms of rule enforcement and sanctioning. Studies reveal that communities ben-
efit when institutions are endogenised by the community, compared to a situation 
when rules are externally enforced by the government (Murphy and Cardenas 
2004; Akpalu and Martinsson 2011).

It is certainly inadequate to study collective action without recognising the 
important concept of participatory development and the contributions made by 
Chambers (1983) and Cernea (1985). Chambers (1983) defines participatory 
development as a process through which stakeholders can influence, share con-
trol over development initiatives and make important decisions over resources 
that affect their livelihoods. Olson (1965) argues that people do not participate 
in social events and development initiatives out of rational self-interest, but out 
of altruism. The goal of Integrated Conservation and Development Projects is to 
engage local populations, balance development and conservation objectives and 
to set in motion a process of self-reliant and sustainable development. Self-reliant 
development means building the endogenous mechanisms of society that will 
enable local communities to manage their natural resources to their own benefit. 
According to the Brundtland report (1987), sustainable development implies that 
a community is consuming on a stable growth pattern, which is in harmony with 
the environment. This means that a resource system is harvested in such a way 
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that it provides the same goods and services today, tomorrow and well into the 
future. It is thus imperative for policymakers to design policies that engage local 
communities in resource management, utilisation and decision-making at both 
local and higher levels.

4. Research methods
4.1. Data sources and sample size

This study collected primary data between May and July 2013 from a sample of 
30 local communities in 13 wards around Gonarezhou National Park (GNP) in 
Zimbabwe that are participating in wildlife conservation. GNP is located in south-
eastern Zimbabwe (coordinates 21° 40′ S 31° 40′ E) and covers about 5053 km2. 
It forms part of the Great Limpopo Trans-frontier Park that links Gonarezhou 

Figure 2: Map of Gonarezhou National Park and the local communities.
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with Kruger National Park in South Africa and Limpopo National Park in 
Mozambique. Owing to its vast size, rugged terrain and location away from the 
main tourist routes, large tracks of Gonarezhou still remain pristine wilderness. 
Figure 2 shows the map of GNP (in dark green) and the communal areas (in grey) 
bordering the national park.

The national park is located in natural region five, which is very dry with 
very low agricultural potential. The mean annual rainfall for the area is about 
499 mm, with a standard deviation of about 195 mm. The average maximum 
monthly temperature ranges from less than 25.9°C in winter to over 36°C in sum-
mer, while the average monthly minimum ranges from 9°C to 24°C in winter 
and summer, respectively (Gandiwa 2011). The vegetation of the Gonarezhou 
ecosystem is typical semi-arid savanna, dominated by Colophospermum mopane 
woodlands (Gandiwa and Kativhu 2009). The area under study is located approxi-
mately 100km away from the nearest Chiredzi town, relatively sparsely populated 
and predominantly occupied by the Shangani people; other ethnic groups such 
as the Venda, Ndau, Shona and Ndebele people are also found in the area. Due 
to its proximity to the South African border and lack of employment in the area, 
most school children hardly proceed beyond primary level of education. Although 
peasant farmers in the area engage in a diversified portfolio of economic activi-
ties including wildlife conservation, the most dominant livelihood activities are 
livestock production and crop cultivation, e.g. maize, sorghum, millet, groundnuts 
and cotton. The mode of production is primarily subsistence in nature.

Through household surveys and key informant interviews, the study col-
lected data from a sample of 336 households and 30 key informants. Out of 
the 30  communities visited, 25 are CAMPFIRE projects while the remainder 
are resettlement3 schemes. Very few interviews were conducted in resettlement 
schemes because they constitute less than 1% of the communities involved in 
wildlife conservation in the study area. Resettlement schemes differ from com-
munal areas in that land tenure is governed by lease agreement under the former, 
while the latter have communal tenure.

The household questionnaire collected information about the household’s 
socio-economic characteristics, such as demographics, agricultural activities, 
assets, consumption, income and expenditure, and household involvement in 
community wildlife activities, while the key informant questionnaire collected 
information at the community level about the community’s involvement in wild-
life activities, e.g. existence of a wildlife management committee, selection pro-
cess of committee members, existence of a constitution, type and number of rules 
and regulations that are in place, clarity of rules, whether rules are recognised 
by the community members, monitoring (patrols), enforcement (punishment), 
 number of meetings, attendance, communication, type of information shared, 

3 These are the old resettlement schemes (commonly refered to as the1982 type) that were created 
before land invasions. As a result, we would expect communities in the old resettlement schemes to 
display cooperative behaviour and less conflict with conservation objectives.
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bookkeeping, problem animal control, animal counting and provision of watering 
points among others. To complement the primary data, we used secondary data 
on conservation activities obtained from the RDC. A brief description about the 
quality of the data, how it was collected and used is found in the next section.

The household survey employed a simple random sampling procedure (with-
out replacement) using the list of beneficiaries from each community as the sam-
pling frame.4 Using the list of households from each community, we selected 
every 10th household starting with a randomly chosen household from the list. 
The selected household was then removed from the list and this process continued 
until the sample size was achieved. These households represent peasant farmers in 
rural communities located adjacent to protected areas.

Table 2 shows the number of households interviewed, by ward, against the 
total number of households participating in wildlife conservation in each ward, 
and ward population expressed in terms of households.5 Since the study purposely 
targeted CAMPFIRE communities, a complete enumeration of all CAMPFIRE 
projects in each ward was carried out. Ward 8 and Ward 15 were over-sampled 

4 Initially, sampling was done using information gathered at district level from the RDC. There was 
a huge disparity between the information supplied at the district level and what was found on the 
ground in terms of the number of communities and number of households participating in wildlife 
conservation, as the RDC does not update its records regularly. As a result, information gathered 
from the chairperson of the respective community groups was used to update the initial calculation 
of the sample size.
5 The sample size was further compromised by the fact that some enumerators did not meet their 
targets, particularly in areas that were sparsely populated, while some questionnaires were not usable 
due to non-response or lack of critical information.

Table 2: Number of households by ward.

Ward  
 

Interviews  
 
Household involved in CWM  

 
Ward population

Number  Percent Number  Percent Number  Percent

Ward 10  20  5.95  820  7.82  1300  7.46
Ward 12  7  2.08  43  0.41  43  0.25
Ward 13  15  4.46  861  8.21  1000  5.74
Ward 14  9  2.68  492  4.69  1750  10.04
Ward 15  64  19.05  955  9.11  2000  11.47
Ward 22  10  2.98  81  0.77  81  0.46
Ward 23  13  3.87  181  1.73  181  1.04
Ward 29  19  5.65  2000  19.08  2000  11.47
Ward 30  29  8.63  960  9.16  1700  9.75
Ward 4  10  2.98  350  3.34  1850  10.61
Ward 5  32  9.52  1589  15.16  2100  12.04
Ward 8  84  25.00  1235  11.78  1470  8.43
Ward 9  24  7.14  917  8.79  1960  11.24
Total  336  100.00  10,484  100.0  17,435  100,00

Source: Survey data Aug 2013.
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because these two wards had a higher number of CAMPFIRE projects than any 
other ward. We do not expect this to affect our results since the idea was to sample 
households in CAMPFIRE communities, over and under-sampling is therefore 
taking place at project level and not community level.

5. Empirical strategy
This study makes use of econometric modelling to establish the relationship 
between (a) cooperation and other institutional variables identified by Ostrom 
(2007) as affecting the likelihood of cooperation, and (b) cooperation (as well as 
other variables identified in Ostrom’s framework as affecting the sustainability 
of SESs) and biodiversity outcomes. These two relationships are embedded in a 
system of equations explained below. Therefore, we are not looking at the role of 
institutions in maintaining the integrity of the ecological system in isolation, but 
we analyse this relationship via the intermediacy of collective actions.

5.1. Model 1: participation in wildlife conservation

A variable measuring ability to self-organise is used as a dependent variable in our 
first model. This could be cooperation of individuals in community activities includ-
ing wildlife. From this point onwards, we will think of cooperation as refraining 
from illegal harvesting of wildlife. Following McCarthy et al. (2002) and Pennings 
and Leuthold (2000), cooperation is assumed to be a latent variable. Factor analysis 
of variables thought to be associated with cooperative capacity is employed in order 
to recover the latent variable. Indicators of cooperation are drawn from two main 
categories, namely, networks and organisational performance variables. Network 
indicators include the density of organisations and density of household participa-
tion, while organisational performance indicators include the number of rules, regu-
lations, activities and meetings. Mathematically, we write Model 1:

1 0 1 2 3 4 5

6 7 8 9

+ +

+ i

C Institutions Groupsize Trust Ethinicity Wealth

Projectyear Punishment Resourcesize Stakeholders

β β β β β β

β β β β ε

= + + +
+ + + +……

To measure the quality of institutions in a community, we made use of Ostrom’s 
(2010) design principles for stable local common pool resource institutions. A 
complete enumeration of CPR institutions in each community provided vital 
information for calculating an index of the quality of institutions. The index cap-
tured mechanisms of conflict resolution, monitoring, enforcement, operational 
rules, collective choice rules, organisations, clarity and acceptance of rules and 
boundaries. We then used this index plus other explanatory variables to explain 
cooperation, as described in Model 1 above.

5.2. Model 2: success of biodiversity outcomes

To measure the success of biodiversity outcomes across communities, a measure 
of relative abundance of animal species was used. The relative abundance of an 
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animal species in a community is defined as the proportion of individual organ-
isms in the community that belong to that species. Let P

j
 for j=1, 2, …, N be the 

relative abundance of animal species j and N the number of species. We can define 
the Shannon index as:

1

log
N

j j j
j

S P P
=

=∑

The Shannon index (S) provides important information about rarity and common-
ness of the species in a community. Mouillot and Lepretre (1999) and Nagendra 
(2002) suggest that a good measure of species diversity should be able to capture 
two important dimensions of biodiversity, namely, species richness and species 
evenness. Thus, the Shannon index is a quantitative measure that reflects how 
many different groups, types or species there are in a data set. The value of S 
rarely exceeds 4 in most ecological studies and increases when the number of 
types (species richness) and the evenness increase. Although the index does not 
tell us anything about the endangeredness of a species, it is sufficient for the pur-
poses of this analysis because it incorporates the two components of biodiversity 
stated above.

To calculate the Shannon index, we used information about commercial ani-
mal species counted by the RDC and the respective communities.6 Each year, 
communities gather information by type of species about the number of wild ani-
mals traversing their conservation area.7 The records are kept at the RDC offices 
and this information is then used by the community as justification when apply-
ing for a hunting quota. Wild animal counting is done at the community level by 
a team of people that includes members from local communities, the RDC and 
sometimes park authorities. This data is likely to be reliable since the collection 
process involves all major stakeholders, i.e. representatives from the local com-
munity, RDC, park authorities and sometimes non-governmental organisations. 
So, algebraically, we have the following equation linking biodiversity and coop-
eration, Model 2:

0 1 2 3 4 5

5 7 8 9 10

10

j

i

S Cooperation Training Benefits Market Distfence

Socialcapital Age School Yearsliving Newfence

Info

β β β β β β

β β β β β

β ε

= + + + + +

+ + + + +
+ +……

6 In calculating the Shannon index, we included the major commercial aninal species found in the 
area (both prey and predators) and these are: elephants, buffalos, giraffe, zebra, wilddogs, eland, 
kudu, antelope, impala, nyala, waterbuck, bushbuck, springboks, warthogs, lion, leopard, hyena, 
cheetah, hippos, crocodile, duiker, and baboons.
7 The community’s conservation area is an area set aside by the community for the purpose of con-
servation. This is a requirement by the state for the community to participate in the CAMPFIRE 
programme. In addition, local communities are tasked to continue with conservation work in order to 
keep their land bordering the national park. Failure to comply with this requirement means that the 
community could risk losing part of its land.
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For each index computed in this analysis (i.e. institutions, cooperation, bio-
diversity, social capital and wealth), we asked a variety of questions to measure 
specific attributes of each variable (the questionnaire is available upon request) 
and factor analysis was then used to recover the latent variables. Table 3 provides 
a description and expected signs of the explanatory variables that are used in both 
models. The institutional variables came from Ostrom’s design principles, while 
the other explanatory variables came from a review of literature. From an empiri-
cal and theoretical perspective, we expect our measure of institutions, trust and 
number of stakeholders in the community (in our first model), and our measure 
of cooperation, benefits from wildlife conservation, distance to the market, edu-
cational level of the head of the household, number of years living in the area, 
whether community members received training, whether community members 
share information (in our second model) to carry a positive sign (Wade 1987; 
Ostrom 1990; Baland and Platteau 1996; Agrawal 2001). We expected group size 
and ethnic diversity in the first model, to carry a negative sign (e.g. Olson 1965; 
Ostrom 1990, 2007; Baland and Platteau 1996). Social capital could have both 

Table 3: Nature of variables and expected signs.

Variable  Nature of variable  Expected sign

Variables for the first model
 Cooperation index  Dependent variable  
 Institutions  Institutional index  +
 Clarity  Clarity of institutions  
 Fairness  Fairness of institutions  
 Governance  Governance  
 Monitoring  Monitoring and enforcement  
 Groupsize  Group size  ±
 Trust  Measured on a scale from 0 to 10  +
 Ethnicity  Number of ethnic groups  −
 Wealth  Wealth index  ±
 Projectyear  Number of years in operation of the project  +
 Punishment  Punishment [0=exogenous 1=endogenised]  +
 Resource size  Resource size (ha)  ±
 Stakeholders  Number of stakeholders  Undetermined
Variables for the second model
 Biodiversity index  Dependent variable  
 Cooperation index  Cooperation in a community  
 Training  Number of training courses  +
 Benefits  Benefits from wildlife conservation  +
 Market  Distance to the nearest town (km)  +
 Distfence  Distance to the fence  Undetermined
 Socialcapital  Social capital index  ±
 Age  Average age of household head  ±
 School  Average number of years in school  ±
 Yearsliving  Average number of years living in the area  +
 Newfence  New electric fence  Undetermined
 Info  Information sharing index  +
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positive and negative effects on biodiversity outcomes depending on the basis of 
its formation, i.e. sometimes people form strong coalitions and share information 
to exploit a particular resource. However, the expected signs of some variables 
could not be determined theoretically or from the empirical literature.

We suspect the problem of endogeneity, particularly in the relationship 
between cooperation and biodiversity. This is because the theory posits that there 
is reverse causality between biodiversity outcomes and cooperation, i.e. less bio-
diversity translates into more cooperation in order to avoid the tragedy of the 
commons, and vice versa. As a result, some scholars argue that the incentive to 
self-organise does not always hold, especially when resources occur in abun-
dance (Ostrom 1990). However, this is not the case in Zimbabwe because wildlife 
resources have declined tremendously since the turn of the 21st century. To put 
this into perspective, the wildlife management policy in the country speaks to 
the scarcity of resources, which necessitated the need for conservation and sus-
tainable development. This is also one of the reasons that the government insti-
tutionalised the CAMPFIRE programme in order to balance development and 
conservation objectives (Martin 1986; Murphree 1991, 1993; Murombedzi 1999).

We first estimate the models using ordinary least squares (OLS), ignoring 
any issues of endogeneity. Because of endogeneity issues discussed above, we 
then employ instrumental variables estimation with heteroscedasticity-based 
instruments, which methodologically deals with the problem of endogeneity, and 
compare the results. Following Lewbel (2012), this method estimates an instru-
mental variables regression model providing the option to generate instruments 
and allows the identification of structural parameters in regression models with 
endogeneity in the absence of traditional identification information such as exter-
nal instruments.

Identification is achieved in this context by having explanatory variables that 
are uncorrelated with the product of heteroscedastic errors (Baum et al. 2013). 
According to Lewbel (2012), instruments may be constructed as simple functions 
of the model’s data. As a result, the approach may be applied in cases where no 
external instruments are available or used to supplement weak external instru-
ments in order to improve the efficiency of the instrumental variables estimator. 
Thus, Lewbel’s approach can be a good substitute of the standard IV approach in 
terms of addressing the problem of endogeneity. The choice one uses depends on 
the availability of sound external instruments. If good external instruments are 
available, then the standard IV approach is superior. If external instruments are 
either weak or not available, then the method of heteroscedasticity-based instru-
ments is superior to the conventional IV approach.

This method is gaining popularity and it is being used widely in many studies 
(e.g. Emran et al. 2012; Banerjee et al. 2013; Mishra and Smyth 2015). Using two 
data sets from China to compare the identification strategy which utilises a het-
eroscedastic covariance restriction to construct an internal IV and the standard IV, 
Mishra and Smyth (2015) found that the Lewbel’s method provides plausible esti-
mates in datasets in which conventional IVs are not available. One of the major 
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drawbacks of Lewbel’s approach is that identification in Lewbel’s approach relies 
upon higher moments, and is likely to be less reliable than identification based on 
coefficient zero restrictions. For a detailed description and mathematics behind 
the method for constructing instruments as simple functions of the model’s data, 
please refer to annexes.

Because we are considering about 30 observations (30 communities), there 
is a worry that we might be dealing with too few observations. One way to deal 
with that is bootstrapping.8 We applied the bootstrapping procedure to check for 
robustness of the standard errors. We also checked for multicollinearity, under-
identification, weak-identification and over-identification of instruments using the 
VIF test, The Kleibergen-Paap test, the Cragg-Donald Wald F-statistic and the 
Hansen J statistic before proceeding with heteroscedasticity-based instruments in 
both models.

6. Results and discussion
6.1. Community characterisation

Table 4 presents the descriptive statistics of the key variables used in econometric 
modelling. Our results show significant variation in terms of household, commu-
nity and institutional characteristics.

Table 5 shows that the performance of most communities in the study area is 
well below the desirable level in terms of the institutional attributes that matter 
for conservation. On a scale from 0 to 100, where 0 signifies the complete absence 
and 100 the complete presence of an attribute, all community attributes in Table 5 
fall below half (50.0), except for information sharing, which has a mean of about 
60.56. Most communities share vital information such as financial matters, past 
actions and knowledge of the SES, mainly through village meetings. The mean 
level of cooperation is about 39.26, while the mean for the overall institutional 
index is 34.06.

Disaggregating the institutional index into four attributes, namely, clarity 
of institutions, fairness, governance (including participation and democracy) 
and monitoring and enforcement (including formal punishment and social 
sanctioning), we observe that the mean of each attribute is low, especially for 
the governance, participation and democracy index. This seems to suggest 
that, in most communities, the quality of local institutions is poor since the 
index falls below half (50.0). The situation is further exacerbated by the overall 
enabling environment which prevents institutions from operating effectively 
(Balint and Mashinya 2008). This would have implications for cooperation in 
a community.

8 Bootstrapping is a resampling method that allows us to compute standard errors from a sampling 
distribution without any knowledge of the parent distribution from which our samples are drawn 
(Efron 1979; Horowitz 2001, 2003).
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Table 5: Summary of indices.

Variable  Obs  Mean  Std. Dev.  Min  Max

Cooperation index  336  39.26  28.47  0  100
Institutional index  336  34.06  22.05  0  100
 Clarity index*  336  40.97  23.62  0  100
 Fairness index*  336  40.81  20.85  0  100
 Governance index* 336  34.96  20.82  0  100
 Monitoring index*  336  37.67  24.40  0  100
Wealth index  336  31.84  24.18  0  100
Social capital index  336  18.18  14.49  0  100
Information index  336  60.56  22.95  0  100
Biodiversity index**  336  1.520  0.950  0.06  3.14

Source: Survey data Aug 2013.
*Indices for institutional attributes.
**The Shannon index for biodiversity.

Table 4: Descriptive statistics of the variables used in the econometric model.

Variable  Obs  Mean  Std. Dev.  Min  Max

Group size  336  451.6  461.4  6  2000
Trust [scale from 0 to 10]  336  4.896  2.192  1  10
Number of ethnic groups  336  2.631  0.901  1  5
Number of years in operation of the project  336  12.99  7.157  4  27
Nature of punishment [0=Endo, 1=Exo]  336  0.506  0.501  0  1
Resource size (ha)  336  14,186  7614  0  26,000
Training (0=no 1=yes)  336  0.628  0.484  0  1
Benefits  336  20,047  17,290  0  68,880
Distance to market (km)  336  65.45  25.88  33  133
Distance to the fence (km)  336  9.843  16.77  0.10  80
Number of poaching incidents  336  7.955  6.192  0  22
Average age of household head  336  48.88  13.62  22  89
Average number of years in school  336  5.524  4.257  0  15
Average number of years living in the area  336  36.64  13.57  6  73
Average number of stakeholders  336  4.280  1.698  2  9
Number of WMC meetings  336  3.58  1.62  0  12
Number of WMC activities  336  0.860  1.141  0  8
Number of WMC major rules  336  13.89  10.90  0  32
Number of WMC minor rules  336  33.04  27.44  0  78
Total number of WMC rules and regulations  336  46.87  38.09  0  110
Number of other NRM rules  336  6.846  5.304  0  19.25
Number of NRM meetings  336  2.48  1.50  0  5.25
Number of NRM activities  336  3.24  3.16  0  12.5
Number of non-NRM rules  336  14.34  4.57  7.5  25
Number of non-NRM meetings  336  4.00  1.45  2  7
Number of non-NRM activities  336  8.59  3.83  2  15
Extent to which rules are recognised by society  336  3.51  2.75  0  8
Extent to which rules are recognised by authorities 336  6.10  4.32  0  10
Number of poaching incidents  336  7.955  6.192  0  22

Source: Survey data Aug 2013.
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6.2. Results of the regression models

This paper argues that institutions directly affect cooperation and indirectly influ-
ence the success of biodiversity outcomes through cooperation. We use regression 
analysis techniques to analyse these relationships. As stated earlier, we are aware 
of the endogeneity problem and it has to be corrected. The endogeneity issue is 
discussed in the research methods section. First, we use OLS regression analy-
sis, and then we use instrumental variables estimation with heteroscedasticity-
based instruments, which methodologically deals with the endogeneity problem. 
Following standard procedures in regression analysis, various tests were con-
ducted. The Durbin-Wu-Hausman test for endogeneity suggest that OLS yields 
better results in Model 1, while the instrumental variables estimation yields supe-
rior results in Model 2.

6.2.1. Relationship between cooperation and institutions
The results in Table 6 show that both the OLS regression model and the instru-
mental variables estimation are highly significant and explain over 80.0% of the 
variation in the dependent variable. We consider two models, a model with the 
overall institutional index and another with disaggregated institutional indices.9 
Replacing the overall institutional index with disaggregated institutional indices 
does not affect the signs of the explanatory variables in the model and so the inter-
pretation remains the same. Comparing OLS and the IV results, we observe that 
most variables are highly significant, except for group size, ethnicity, resource 
size and wealth. The variable ethnicity measures heterogeneity in a community, 
but the variable is insignificant in both models, suggesting that ethnic diversity is 
not an important factor in explaining cooperation in the area. Ethnicity is impor-
tant only when you have mixed ethnic groups working together (Posner 2005). 
The overall results show that socio-economic factors are drivers of cooperation. 
However, with disaggregated institutional indices, group size, resource size and 
wealth become significant under both OLS and IV estimation, implying that coop-
eration is explained better with the latter model than with the former.

The results show that the institutional variable is positive and significant at 
the 1% level of significance. This seems to suggest that an improvement in the 
quality of institutions increases cooperation in the respective communities. This 
result is consistent with the literature and confirms our hypothesis that institu-
tions matter for self-organisation. Information gathered through qualitative inter-
views show that all communities in the study area have managed to develop some 
form of institutions, although these institutions differ in terms of their attributes 
as we move from one community to another. This is in line with the theory on 

9 As highlighted earlier, the overall institutional index can be disaggregated into four institutional 
characteristics: clarity of institutions, fairness, governance and monitoring, and enforcement. The 
objective of disaggregating the overall institutional index into these four attributes is to establish 
those characteristics of institutions that matter most for cooperation.
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Table 6: Relationship between ability of a community to self-organise and institutions.

Cooperation  
 

Model with overall 
institutional variable

 
 

Model with institutional 
attributes

OLS  IV OLS  IV

Number of obs  336  336  336  336
Prob>F  0.0000  0.0000  0.0000  0.0000
R-squared  0.8542  –  0.8854  –
F (10, 325)  –  223.22  –  320.2
Centred R2  –  0.8191  –  0.844
Uncentred R2  –  0.9378  –  0.946
Overall institutional index  0.129***  

(0.0487)
 0.557***  

(0.177)
  

Clarity index    0.117*  
(0.0696)

 0.195 (0.137)

Fairness index    −0.160***  
(0.0537)

 −0.515**  
(0.150)

Governance index    0.192***  
(0.0732)

 0.603***  
(0.168)

Monitoring and enforcement index    0.360***  
(0.0512)

 0.245***  
(0.103)

Group size  0.00121 
(0.00181)

 0.00472*  
(0.00197)

 0.00309*  
(0.00161)

 0.00205**  
(0.00152)

Trust  3.120***  
(0.574)

 1.151***  
(0.893)

 1.800***  
(0.554)

 1.496***  
(0.756)

Ethnicity  −1.172 
(0.767)

 0.231 (1.135)  −0.626 
(0.714)

 −0.594 
(0.960)

Wealth index  0.0673**  
(0.0268)

 0.0254 
(0.0342)

 0.0555**  
(0.0239)

 0.0642**  
(0.0278)

Years in operation of project  1.672***  
(0.202)

 1.181***  
(0.328)

 1.255***  
(0.187)

 1.166***  
(0.267)

Punishment [0=Exo, 1=Endo]  12.99***  
(1.843)

 11.23***  
(2.170)

 7.195***  
(1.831)

 9.815***  
(2.528)

Resource size  −0.000150 
(9.22e-05)

 −0.000287***  
(9.84e-05)

 −0.000265**  
(0.000111)

 −0.000366***  
(0.000157)

Number of stakeholders  1.552***  
(0.564)

 1.741**  
(0.702)

 0.912*  
(0.533)

 0.557***  
(0.596)

Tenure  −8.657***  
(2.883)

 −7.465***  
(2.153)

 −6.617**  
(3.271)

 −12.17***  
(4.855)

Cons  −12.04***  
(3.635)

 −12.62**  
(5.121)

 −9.085***  
(3.360)

 −3.016 
(4.072)

   
Under identification test (Kleibergen-Paap rk LM 
statistic): 

72.208   54.450

χ2(10) P-val =0.0000   =0.0000

Weak identification test (Cragg-Donald Wald F 
statistic): 

19.373   16.281

Hansen J statistic (overidentification test of all 
instruments):

 10.574   9.5841

χ2(9) P-val =0.2308   =0.2623

Breusch-Pagan test for heteroscedasticity χ2(1)  =18.543   =29.172
Prob>χ2 =0.0000   =0.0000

Source: Survey data Aug 2013.
NB: Standard errors shown in brackets.
*Significant at 10%, **significant at 5%, ***significant at 1%.
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 endogenous institutional development where community members develop 
operational and collective choice rules to govern or control access to resources 
(Ostrom et al. 1994). Based on our finding, we can rule out the possibility of an 
open access regime where members of the community can access resources at any 
time without restraint. Ostrom (2007) and Agrawal (2001) argue that most CPRs 
in third world countries that were previously thought to be open access in earlier 
studies are in fact managed as common property.

When we consider the model with the disaggregated institutional index, we 
observe that both the governance index and the monitoring and enforcement 
index are highly significant and positive, suggesting that an improvement in these 
variables might increase cooperation. Our results suggest that governance and 
monitoring and enforcement are more important for increasing cooperation than 
are fairness and clarity of institutions. The results underscore the need for institu-
tional arrangements that allow local communities to fully participate in wildlife 
conservation, govern their resources in a democratic way, monitor each other, 
and enforce rules and regulations internally; these measures are more likely to 
encourage higher levels of cooperation, with possible implications for biodiver-
sity outcomes.

However, to our surprise, the fairness index is highly significant and carries a 
negative sign. People perceive fairness in different ways based on their personal 
understanding and experience and a system of equality is not necessarily an equi-
table system. Because we collected qualitative data, a possible explanation for 
this result could be that beneficiaries closer to the park fence frequently suffer 
from wildlife intrusion and hence they feel that they should be treated differently 
from those farther away from the fence. This also explains why group size is very 
unstable at the ward level and why communities frequently divide into smaller 
groups in order to ensure that members who suffer more from wildlife intrusion 
benefit more than those farther away. The correlation between distance from the 
park boundary to biodiversity conservation is well researched and gives rise to the 
concept of “producer community”. Our results are comparable to previous studies 
that looked at distance from the park boundary in relation to producer communi-
ties (Murphree 2005; Rihoy et al. 2007; Taylor 2009).

The coefficients of the variables measuring community-level trust, year of 
establishment, punishment and number of stakeholders have positive and signifi-
cant impacts on cooperation. This confirms that cooperation is better in communi-
ties where members trust each other than in communities where trust is lacking. 
From a global perspective, this finding supports other studies demonstrating the 
importance of trust in human relations at various levels, and in various contexts 
(Ostrom 2000; Fischbacher et al. 2001; Boyd and Richerson 2002; Gintis 2004; 
Andersson and Wengström 2011; Useche 2013; Saunders 2014). Cooperation 
is higher in communities that joined wildlife conservation earlier than in com-
munities that joined later. This makes sense because the longer a community 
is involved in wildlife conservation, the more likely it is for that community to 
develop robust institutions that are adapted to local conditions. Cooperation is 
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also higher in communities that have endogenised punishment as opposed to com-
munities that still rely on external force in order to enforce adherence to rules and 
regulations. Our methodology confirms other research conclusions that policy-
makers should seriously consider institutional reforms that convey greater con-
trol of natural resources through devolution and decentralisation of managerial 
functions, decision making and authority into the hands of local communities, 
while the state maintains regulatory functions. Ostrom et al. (2007) argue that it is 
cheaper for local communities to engage in monitoring and enforcement activities 
than it is for the state apparatus to do so, due to budgetary and information con-
straints. Usually, members of the community have better information about what 
other members are doing since they live together, which greatly reduces monitor-
ing costs. (Child and Barne 2010). Dore (2001) and Mohamed-Katerere (2001) 
agree that traditional authorities can administer effective punishment to offenders 
at a lower cost than the state.

Our results also reveal that cooperation increases with an increase in the num-
ber of stakeholders. This is true in the study area because there are a number 
of NGOs working with local communities in wildlife conservation, particularly 
in providing training or capacity building. The tenure variable is negative and 
highly significant (at 1%) under both models, implying a negative relationship 
between tenure and cooperation. This suggests that cooperation declines as we 
move from communal areas into the resettlement schemes. This is true for two 
main reasons. Firstly, the resettlement schemes are comprised of lease holders 
operating on individual plots, who are thus maximising individual objectives at 
the farm level but not as a community. Given the nature of resettlement schemes, 
it is difficult for park authorities to monitor and enforce rules on private property 
unless farm owners come together and act as a community in order to achieve a 
common objective of conservation. Secondly, unlike in communal areas where 
institutions bring people together, in resettlement schemes such institutions do not 
exist to the extent that farmers act independently (Cousins 1993; Chamunorwa 
2010; Marimira 2010).

Furthermore, with the introduction of disaggregated institutional indices, 
group size, the size of the resource system and wealth become significant under 
both models. Our results show that there is a positive and significant relationship 
between group size and cooperation. In general, theory posits that the effect of 
group size on self-organisation tends to be negative, given the higher transaction 
costs associated with getting people together and agreeing on important issues 
(Wade 1994; Ostrom 2009). This hypothesis is based on the argument that in a 
smaller group, each member of the group would get a substantial share of the 
benefits from the resource, which may exceed their marginal costs of contribution 
and therefore, the possibility of free riding is reduced (Olson 1965). However, 
if the tasks of managing a resource system are very costly (e.g. monitoring an 
extensive resource system), larger groups are in a better position to mobilise the 
necessary resources required for such undertakings. Hence, the size of the group 
is always relevant, but its influence on the ability of a community to self-organise 
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is contingent on other variables of the SES and the type of management activities 
in question (Ostrom 2009).

The results also show that the level of cooperation in a community declines 
as the size of a resource system increases. Chhatre and Agrawal (2008) noted that 
self-organisation is more unlikely in very large and very small resource systems. 
The reason could be that very large resource systems are associated with high 
costs of defining boundaries, monitoring and enforcement, and gaining ecological 
knowledge, while very small resource systems do not generate substantial flows 
of valuable products. Hence, a moderate-sized resource system is most conducive 
to self-organisation. We therefore argue that, for most communities considered 
in the study area, the resource system is big enough to generate tangible benefits. 
Communities with a smaller conservation area and larger group size are better 
off in terms of fostering cooperation than communities with a larger conservation 
area and smaller group.

The wealth index becomes significant and still carries a positive sign under 
both models when the disaggregated institutional attributes are introduced, sug-
gesting more cooperation in wealthier communities than in poor communities. 
The conventional wisdom from field experiments suggests that, at the group level, 
both average group wealth and variance in the distribution of wealth decrease the 
level of cooperation or social efficiency achieved by the group (Ostrom 1994; 
Cardenas 2003; Useche 2013). Baland and Platteau (2001) point out that the effects 
of wealth heterogeneity on collective action are ambiguous because inequality is 
not unilateral. The authors argue that different dimensions of inequality may have 
opposing effects on collective action and therefore when such dimensions are 
combined, the effect on collective action cannot be determined clearly.

6.3. Relationship between biodiversity and cooperation

Both OLS and IV estimation models are significant at the 1% level and explain 
over 72.2% of the variation in our dependent variable (please refer to Table 7). 
All variables in both models are significant and do not vary much in terms of their 
coefficients, standard errors and the level of significance for the two models.

The results in Table 7 show that cooperation is positive and highly significant. 
This implies that cooperation is an important variable explaining biodiversity 
outcomes, as suggested in the CPR literature. Hence, we expect to find sound 
biodiversity outcomes in those communities with higher levels of cooperation 
and strong institutions than in communities with less cooperation and weak insti-
tutions. In areas where the level of cooperation is low and poaching activities are 
rife, wildlife is either quickly decimated due to overharvesting or may respond 
to higher levels of poaching by retreating back into the park. We maintain that 
institutions affect biodiversity outcomes indirectly, through the ability to self-
organise, or cooperation. We tested this hypothesis by regressing the institutional 
variable against biodiversity and found the relationship to be insignificant, but 
almost approaches significance as we add more explanatory variables.
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As expected, wildlife management training is positive and highly significant, 
implying that this variable is an important factor explaining the success of biodi-
versity outcomes. This implies that communities that received wildlife manage-
ment training are better off in terms of managing and conserving wildlife than are 
communities where wildlife management training has not been offered. However, 

Table 7: Model 2 – Relationship between biodiversity and cooperation.

Biodiversity  OLS  IV

Number of obs  336  336
Prob>F  0.0000  0.0000
R-squared  0.7223  –
F (10, 325)  –  283.38
Centred R2  –  0.807
Uncentred R2  –  0.9224

Cooperation  0.00595***  
(0.00246)

 0.00758***  
0.00215

Training [0=yes, 1=no]  0.215***  
0.0745

 0.208***  
0.0762

Benefits  1.51e-05***  
3.56e-06

 1.25e-05***  
3.37e-06

Distance to nearest urban centre  0.0122***  
0.00151

 0.0126***  
0.00130

Distance to the fence  0.0148***  
0.00212

 0.0131***  
0.00205

Social capital index  0.00704***  
0.00200

 0.00710***  
0.00202

Average age of household head  −0.357***  
0.123

 −0.381***  
0.135

Average number of years in school  −0.0926***  
0.0227

 −0.0892***  
0.0234

Average number of years living in the area  −0.00538**  
0.00218

 −0.00597**  
0.00247

Fence  −0.00345***  
0.00129

 −0.00490***  
0.00182

Information sharing index  0.242***  
0.0429

 0.210***  
0.0455

Cons  9.631***  
3.025

 10.34***  
3.347

  
Under identification test (Kleibergen-Paap rk LM statistic):    139.319

 χ2(10) P-val  =0.0000
Weak identification test (Cragg-Donald Wald F statistic):   25.420
Hansen J statistic (overidentification test of all instruments):    0.0430

 χ2(9) P-val  =0.8352
Breusch-Pagan test for heteroscedasticity  χ2(1)  =21.94

 Prob>χ2  =0.0000

Source: Survey data Aug 2013.
NB: Standard errors shown in brackets.
*Significant at 10%, **significant at 5%, ***significant at 1%.
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not all communities have received training relevant to wildlife management. 
The number of households and communities involved in wildlife conservation is 
growing, signalling the need for more training in the study area. The benefits from 
wildlife conservation significantly and positively affect biodiversity outcomes in 
a community. If the resource system is very important in the eyes of the users 
and generates a substantial flow of benefits, then users attach high value to sus-
tainability of the resource (Berkes and Folke 1998; Chhatre and Agrawal 2008); 
otherwise, the cost of organising and maintaining a self-organised system may 
not be worth the effort (National Research Council 2002). Communities from the 
study area have come to realise that using the proceeds from wildlife conserva-
tion to invest in public goods such as schools, clinics, water, grinding mills and 
electricity is much more beneficial than getting dividends at the household level. 
Viewed from this angle, the benefits from wildlife conservation are tangible in the 
eyes of the community and therefore the incentives to conserve wildlife increase 
with benefits.

Market integration and global market trends are viewed worldwide as poten-
tial threats to wildlife conservation in developing countries. In this paper, we used 
distance to the nearest urban centre as a proxy for market integration. The variable 
distance to the nearest urban centre is positive and highly significant, suggesting 
that biodiversity outcomes improve as the distance to the market increases. We 
argue that the incentives for poaching are much higher for those communities that 
are located closer to urban centres or main routes linking rural communities to 
urban areas because animals and game fetch higher prices in wider markets. On 
the other hand, the variable measuring distance to the fence is positive and highly 
significant. This means that communities that are located closer to the fences are 
less likely to conserve biodiversity because they suffer more from wildlife intru-
sion, interact with wildlife quite frequently and hence have greater access to wild-
life than those communities located further away. Our results seem to suggest that 
biodiversity outcomes are more successful for those communities that are located 
far away from urban centres or routes connecting rural communities to urban cen-
tres but are not very close to the boundary of the game park. This result seems to 
contradict other community experiences in Zimbabwe such as the Masoka com-
munity in the Zambezi valley. In real life, there are exceptional cases and our 
study might be an example of those few cases.

Social capital is also an important variable explaining the success of biodiver-
sity outcomes. The variable is positive and significant. Social capital may either 
help to conserve or destroy biodiversity depending on the nature of the relation-
ship. If social capital is high in a community, such that households have links 
both inside and outside the community, then these households are more likely to 
get assistance in times of need and hence less likely to depend on illegal harvest-
ing of wildlife. This is true for some communities in the study area because they 
have children or relatives working in urban areas or abroad in South Africa. If 
the social fabric connecting households is strong (i.e. based on common under-
standing, respect, trust and the need to maintain a long-term relationship that is 



The role of institutions in community wildlife conservation in Zimbabwe 159

beneficial to everyone), they are more likely to make decisions as a community. 
This minimises the possibility of social deviance, while at the same time enhanc-
ing society’s welfare.

The average age, number of years in school and number of years living in the 
area for the household head are significant and negatively related to biodiversity 
outcomes. This means that the status of biodiversity deteriorates as the age, num-
ber of years in school and number of years living in the area for the head of the 
household increases. It is possible that the education of the household head could 
be related to knowledge of the markets for illegally hunted trophies (including 
bushmeat) both inside and outside the community, while number of years living in 
the area is related to ecological knowledge about wildlife movements and experi-
ence of the hunter. Viewed from this angle, both variables might be responsible 
for deriving the commercial poaching behaviour, which in turn lead to resource 
overexploitation and suboptimal biodiversity outcomes.

An interesting development in the study area is the idea of putting an electric 
fence around Gonarezhou National Park in order to conserve wildlife and reduce 
human-wildlife conflict. Most communities have lost part of their conservation 
land to the national park and the number of communities is growing with an 
increase in the area of the park covered by the electric fence. Beneficiaries of con-
servation payments view this development as a potential threat to the CAMPFIRE 
project. Our results show that the fence reduces biodiversity outcomes in the com-
munity’s conservation area. This is true for two main reasons. Firstly, the fence 
greatly reduces the number of wild animals moving into the community’s conser-
vation area from the park. Secondly, the electric fence greatly reduces the benefits 
from conservation, thereby eroding the incentives to conserve wildlife resources. 
As a result, the community might fight back by increasing its poaching effort, 
leading to resource overexploitation and finally exhaustion of all resident species 
and those that can make it across the fence.

Recent studies demonstrated that fencing protected areas has unintended and 
ironic effects on the animals they are built to protect (Ferguson and Hanks 2012; 
Durant et al. 2015; Trouwborst et al. 2016). Fencing national parks could signifi-
cantly and permanently alter entire processes and landscapes by keeping ecosys-
tem engineers such as wildebeest and elephants from their regular migrations, 
while others are accidentally killed by the fence if they attempt to cross it. The 
effects of the fence would certainly trickle down to the communities by reducing 
the amount of benefits they get from conservation since wildlife movement is 
severely restricted. CAMPFIRE communities benefit through legal trophy hunt-
ing of wildlife roaming in their area of jurisdiction. For instance, the community 
gets money and meat when an elephant is killed in their territory. Because of the 
electric fence, most animals will not be able to cross to the community’s side 
resulting in loss of revenue and game meat, which happened to be a significant 
source of protein for most households. Qualitative interviews with key informants 
revealed that local communities get approximately USD 11,000 per elephant 
killed and between 20 and 50 kgs of game meat per household per year.
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Information sharing is one of the most important variables that can affect bio-
diversity outcomes. During meetings, communities share vital information about 
past actions, progress updates, general finance matters, fire outbreaks, watering 
points, poaching and knowledge of the SES, in addition to their usual community 
agendas. Our results show that biodiversity improves when the community is able 
to share information. Sharing information entails both responsibility and account-
ability of community leadership, which will in turn facilitate the development of 
a relationship based on trust and honesty. In addition, when users share common 
knowledge of relevant SES attributes, rules and regulations, and how their actions 
affect each other, they will perceive lower costs of organising (Berkes and Folke 
1998; Ostrom 2009).

7. Conclusions and policy implications
Institutions play an important role in stabilising large-scale cooperation in com-
mon pool resource management. Without restrictions to govern human behaviour, 
most natural resources are vulnerable to overexploitation. Wildlife in Southern 
Africa is one good example of a common pool resource that is threatened by the 
very communities that are supposed to manage it because of either the existence 
of poor institutions or lack of institutions.

This study used a sample of 336 households and community-level data 
from 30 communities to analyse (i) the relationship between cooperation and 
institutions, among other variables identified as affecting collective action; and 
(ii) the relationship between success of cooperation and biodiversity outcomes 
among variables, identified as enhancing the sustainability of a resource sys-
tem. To achieve this, the study relied heavily on Ostrom’s general framework 
for analysing complex social-ecological systems. We used ordinary least squares 
regression analysis and instrumental variables estimation with heteroscedastic-
ity-based instruments to examine these relationships. This approach method-
ologically deals with the endogeneity problem associated with the relationships 
stated above.

Our results show that the performance of most communities in the study area 
is well below the desired level in terms of the characteristics that matter for con-
servation. Sound institutions are indeed an important ingredient for cooperation. 
Our results suggest a much stronger indirect relationship between institutions and 
biodiversity outcomes via the intermediacy of cooperation, which is not clearly 
defined in theoretical studies. Improvements in institutional attributes such as 
governance (participation and democracy), monitoring and enforcement might 
lead to increased cooperation, while fairness of institutions seems to work against 
cooperation. No evidence was found in favour of the role of clarity of institutions 
on cooperation. Because we collected qualitative data, a possible explanation for 
this result could be that beneficiaries closer to the park fence frequently suffer 
from wildlife intrusion and hence they feel that they should be treated differently 
from those farther away from the fence.
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Cooperation is better in communities where members trust each other than in 
communities where trust is lacking. Cooperation is also higher in communities 
that have endogenised punishment as opposed to communities that still rely on 
external force in order to enforce adherence to rules and regulations. Cooperation 
declines as we move from communal areas into the resettlement schemes. With 
the introduction of disaggregated institutional indices, group size, the size of the 
resource system and wealth become significant. The results show that the level of 
cooperation in a community increases with group size and declines as the size of 
a resource system increases.

Furthermore, cooperation had a positive and significant impact on biodiver-
sity outcomes, suggesting that higher levels of cooperation might translate into 
a healthy wildlife population. The theory posits that institutions directly affect 
cooperation, and indirectly influence biodiversity outcomes through cooperation. 
Cooperation, training, benefits, distance from the nearest urban centre, distance 
from the park fence, social capital and information sharing were found to have 
a positive and significant impact on biodiversity outcomes. The average age of 
the household head, number of years in school, number of years living in the 
area and proximity to the park fence had a negative and significant impact on 
biodiversity.

From a policy perspective, our results show that external enforcement of rules 
and regulations does not necessarily translate into sound biodiversity outcomes; 
rather, better outcomes are attainable when punishment is endogenised by local 
communities. This seems to suggest that communities should be supported in a 
way that promotes the emergence of robust institutions that are tailor-made to suit 
local needs; this will, in turn, facilitate good environmental husbandry. Future 
policy reforms should also consider the possibility of increasing the devolution of 
authority to local communities so that they can monitor each other and internalise 
enforcement of rules and regulations. The importance of endogenous punishment 
and increased autonomy falls within the context of Ostrom’s design principles for 
successful CPR institutions. This result supports a large body of work that has 
already reached the same conclusions regarding community autonomy.

State authorities should reconsider the way in which they engage with farmers 
under resettlement schemes, because biodiversity suffers more under this type of 
arrangement than in communal areas. There is a need for appropriate institutional 
reforms that allow park authorities to work closely with resettlement schemes, 
while at the same time giving incentives for plot holders to work together for the 
improvement of the common pool resource. For example, farmers in resettlement 
schemes could set aside land for conservation by pooling resources instead of 
operating at plot level, which works against conservation efforts.

Wildlife management training, benefits and fencing could have important 
implications for policy formulation and design. Capacity building efforts of 
government agencies, NGOs and other stakeholders should complement each 
other to ensure that the necessary resources are mobilised and all communities 
receive the necessary training and resources. Both the extent to which com-
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munities benefit from wildlife conservation and the extent to which they are 
allowed to make important decisions about how benefits are distributed and 
used by the community affect incentives to conserve wildlife. Fencing the 
national park has a detrimental effect on wildlife, the CAMPFIRE project and 
the lives of people whose livelihoods depend on wildlife conservation. Recent 
studies demonstrated that fencing protected areas has unintended and ironic 
effects on the animals they are built to protect. Fencing national parks could 
significantly and permanently alter entire processes and landscapes by keeping 
ecosystem engineers such as wildebeest and elephants from their regular migra-
tions, while others are accidentally killed by the fence if they attempt to cross 
it. The effects of the fence would certainly trickle down to the communities by 
reducing the amount of benefits they get from conservation since wildlife move-
ment is severely restricted.

The implication of the study on our understanding of the role of institutions on 
wildlife conservation is threefold. First, local communities should be given more 
freedom so that they are able to invest in common pool resource institutions that 
are tailor made to suit their own needs. Viewed from this angle, our results sup-
port the idea of increased devolution of natural resource management functions 
from the RDC to CAMPFIRE projects. This also means that more benefits will 
flow directly to the community and thereby generate the necessary incentives to 
conserve wildlife. Second, local communities should not be viewed as bystand-
ers or mere beneficiaries in wildlife conservation but as equal partners with an 
interest in conservation. Finally, more resources should be channelled towards the 
CAMPFIRE programme in order to equip projects with the necessary resources 
and capacity so that they can be self-reliant.
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