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Abstract
Socio-ecological systems present intrinsically uncertain and complex management
contexts. Ecological and socioeconomic characteristics interact and influence the design,
implementation and outcomes of interventions. The decisions and behaviour of resourceusers form one crucial layer of uncertainty in this process. Heterogeneity in resilience,
specifically adaptive capacity – the ability of a society, community or individual to deal
with change and take advantage of opportunity – forms another. Uncertainty around human
decision-making has traditionally been addressed through the use of rational, utility
modelling. A scenario-based approach, however, captures non-monetary aspects of
decision-making and a broader range of information surrounding decisions. This approach
was used to explore the effectiveness and impact of a range of conservation policies and
exogenous changes on the hunting effort of bushmeat hunters.

Hunters from 67 households in the northern Republic of Congo were presented a range of
credible futures – including changes in the price of bushmeat, increased enforcement,
improved market access and livelihood enhancement – and asked to envision how they
would respond. Increased enforcement and livelihood enhancement elicited significantly
reduced hunting effort predictions, whilst improved market access had a limited effect on
reducing hunting, and increased greater hunting effort responses. Bushmeat prices were a
significant influence on hunting behaviour – a large proportion of hunters increased
hunting effort in response to price increases, and decreased hunting effort in response to
price decreases. Social capital and livelihood zone were significant determinants of
hunting responses across the study site. This highlights the relevance of both viewing
social-ecological system management through the lens of resilience and adaptive capacity,
and the importance of considering the influence of exogenous change and non-monetary
factors on resource-user responses to conservation policy.
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1 Introduction
1.1 Problem Statement
Social-ecological systems are dynamic, interacting associations of social and ecological
components (Folke, 2006). A diversity of actors and processes combine within these
systems, producing dynamic, non-linear behaviour; behaviour that traditional management
practices often fail to fully incorporate (Nuno et al., 2014). Resilience, the ability of a
system to adapt and respond to changes, has emerged as the main perspective from which
to manage such social-ecological systems (Folke, 2006). This management is only
achievable if both social and ecological components are included and understood. One key
social component is adaptive capacity (McClanahan et al., 2008); the ability of a society,
community or individual to respond toor take advantage ofsocial-ecological change
(McClanahan et al., 2008). Whilst originating in the climate change discourse (Adger &
Vincent, 2005), adaptive capacity has direct implications for conservation practitioners.
People with low adaptive capacity may be unable to respond to new conservation policies,
or dynamic, changing social-ecological systems (Cinner et al., 2011; McClanahan et al.,
2008). Understanding which elements of adaptive capacity enable targeted communities or
individuals to adapt or take advantage of change is crucial for building conservation
policies that foster adaptation and improve the chances of conservation success, whilst
building socio-ecological resilience.

Social-ecological systems are intrinsically uncertain (Folke, 2006). When such
uncertainties are unaccounted for, conservation interventions can fail  or have unintended
outcomes (Armsworth et al., 2006; Fulton et al., 2011). This is a particular challenge in
developing, tropical regions  where high biodiversity and poverty interact – as a result of
a paucity of data, weak governance, and inadequate knowledge of socio-ecological
contexts (Barrett et al., 2001; Sheil, 2001). Planning, designing, and implementing
successful conservation policies within such contexts rests on understanding several layers
of uncertainty, from resource dynamics, the quality of monitoring data, and, ultimately, the
decision-making behaviour of people involved with, or targeted by conservation
interventions (Fulton et al., 2011). Understanding human decision-making is essential for
two reasons; firstly, people living in target sites may be impacted negatively by
interventions (Riddell, 2013; Roe et al., 2009). Secondly, people living in target sites may
1

respond to conservation interventions in unexpected ways (Fulton et al., 2011) 
potentially in ways that could intensify current resource use (Cinner et al., 2011).
Understanding how people targeted by conservation interventions will respond to changes
is particularly crucial when dealing with diverse groups, for example as part of community
based natural resource management (CBNRM) (Roe et al., 2009). An understanding of
how such people make decisions under potential future changes and which factors, such as
adaptive capacity, constrain or enable these decisions, is a crucial step to achieving
positive, resilient conservation outcomes.

Utility theory has traditionally been used to understand human decision-making, with the
presumption that people behave rationally when faced with economic costs and benefits
(Damania et al., 2005). This approach, however, can miss inherent variability amongst
decision-makers, and non-economic components that may be important factors in
decisions. As with assessments of livelihood impacts, aspects affecting decision-making
may vary significantly between locations, requiring site-specific investigation (Agrawal &
Redford, 2006). Scenario-based interview methods present a group of situation-specific,
conceivable policies and exogenous changes to targeted respondents, and qualitatively
probe how these changes may affect them, and how they would act in response to them
(Cinner et al., 2011; Travers, 2014). Whilst they are limited by their hypothetical nature –
and the gap between hypothetical behaviour and actual behavioural expression (Ajzen &
Carvajal, 2004)  they can be effective at capturing a breadth of information regarding the
complexities of decision making that would otherwise be lost.

One area where uncertainty and socio-ecological complexity combine is the bushmeat
trade in Central Africa. Here, often unsustainable levels of wildlife harvest are driven by
economic and social factors, with proliferating transport networks, growing urban markets,
and rising populations pushing the commercialisation of hunting (Abernethy et al., 2013;
Fa & Brown, 2009; Wilkie et al., 2005). Managing bushmeat harvests and consumption is
further complicated by interactions with another protein source; fisheries, exploitation of
which is closely linked to faunal depletion (Brashares et al., 2004; Rowcliffe et al., 2005).

As with any socio-ecological system, the decision-making of actors across the bushmeat
issue, from those directly harvesting wildlife, to traders and middlemen, and finally
consumers, provides a further layer of complexity and uncertainty when planning
2

interventions. Those living closest to the resource base – bushmeat hunters – provide a
fitting case study from which to investigate how decision-making, adaptive capacity and
the management of socio-ecological systems interact.

Here, a hunting system in Lac Tele, situated in north-eastern Republic of Congo, is
examined through the use of scenario-based interviews to analyse how hunters may
respond to potential conservation interventions and exogenous change. Conservation
organisations working within Lac Tele have currently taken a CBNRM approach to
managing bushmeat, and, as such, understanding the diversity of resource-user responses
and perceptions is of particular relevance. The reserve has two distinct livelihood zones;
flooded areas with little access to agricultural land and ‘terra-firma’ villages with
agricultural land. Hunters in the flooded villages could potentially, therefore, have reduced
‘flexibility’ in livelihood strategies (Cinner et al., 2009a), affecting their ability to adapt to
change. Through analysis of individual-level responses, whilst separating hunters into
distinct livelihood zones, the effect of adaptive capacity and village-level livelihood
characteristics can be explored.

1.2

Project Aims

Using responses to these scenarios, this study aims to explore the role of adaptive capacity
in defining hunter responses to change, as well as the implications of interventions for the
socio-ecological resilience of the hunting and fishing systems in Lac Tele.

This study aims to answer the following questions:

1. What are hunter-reported resource use trends of fish and wildlife resources in Lac
Tele?

2. How might bushmeat hunters respond to exogenous and policy changes?

3. Does adaptive capacity influence hunter responses to change?

4. Does livelihood zone influence hunter responses to change?
5. To what degree might hunter responses to change impact Lac Tele’s fisheries?
3

2 Background
2.1

Lac Tele Community Reserve

Lac Télé Community Reserve (hereafter referred to as Lac Tele) covers 4,440km 2 of
primary rainforest, seasonally flooded swamp forest and grassland in northern Republic of
Congo (Fig 1.1). Lac Tele harbours globally important biodiversity, in particular healthy
populations of great apes (Poulsen and Clarke, 2002). It is managed by the Ministere de
l’Economie Forestiere (MEF) and the Wildlife Conservation Society (WCS), who provide
financial and technical support and have been working in the area since 1990. Lac Tele has
been formally managed for biodiversity and community development since a presidential
decree declared it a community reserve in 2001 (Faustin et al., 2007). Lac Tele is home to
over 16,000 people (Faustin et al., 2007) and the reserve has undergone a process of
creating community resource use zones, based around traditional resource use rights, in an
attempt to move towards a community based natural resource management (CBNRM)
model, though the zones have yet to be formally approved by the government.

Biophysically, the majority of the reserve is comprised of seasonally flooded swamp
forest, riparian forest, mixed lowland Central African rainforest and seasonally flooded
riparian grassland. On average, Lac Tele receives around 1,600mm of rainfall annually,
with peaks of rainfall in May to June and August to November (Rainey & Twagirashyaka,
2010). Up to 90% of the reserve floods for some of the year, with the highest water
occurring in September to December – though, as the river is linked to catchments in the
Central African Republic (CAR) and Cameroon – heavy rainfall in other parts can bring
unseasonal floods to Lac Tele (Rainey & Twagirashyaka, 2010).

These biophysical characteristics are highly influential in defining the livelihood context of
Lac Tele. Villages are situated on small islands of ‘terra firma’; raised areas of land that
remain dry for the majority of the year. Agriculture is limited to these areas, where manioc
is the main crop (Rainey & Twagirashyaka, 2010). A few cash crops are grown; mainly
cocoa and kola nuts. Some villages are situated on belts of terra firma; some have
sufficient area around the village to support agriculture. Others, however, have very small
dry areas, available for only a few months a year.

4

Figure 2.1 Location of Lac Tele Community Reserve, Republic of Congo
Fishing is the main source of protein – over 90% of meat consumed in Lac Tele is fish.
Fishing is the main livelihood in most villages, practiced by women, men and children
(Otto et al., 2007). It is most productive in the season of lowest water, from February to
June, when fish are concentrated in reduced river channels (Eaton, 2010). At times of
higher water, however, the fishery is less productive, due to the dispersion of fish
populations (Eaton, 2010). With very little land suitable for domestic livestock, the
remainder of protein consumed in Lac Tele comes from bushmeat, especially during the
low fishing season.

2.2

Hunting and the Bushmeat Trade

Bushmeat has been a part of life in Central Africa for at least two thousand years (Barton
et al., 2012), and continues to play a central role in village life across the region (Fa et al.,
2003). Despite Central Africa’s low population density and remote forests, hunters have
managed to permeate throughout much of the basin in search of game (Abernethy et al.,
2013). The scale of extraction - and importance of the protein extracted for the people of
Central Africa – is enormous: Fa (et al., 2014) calculated that “over 5 million tons of wild
mammal meat feed millions in Neotropical (0.15 million) and Afrotropical (4.9 million)
5

forests annually.” Bushmeat is a crucial source of protein across much of West and Central
Africa, with Nasi et al. (2011) estimating an average per capita bushmeat consumption of
51kg (±14kg) /capita/year in the Congo Basin. Hunting also provides vital income to
hunters (Kümpel et al., 2010) and those along the supply trade (Van Vliet, 2011). This
level of extraction has, however, left a heavy footprint on the ecosystems of Central Africa.
Bennett & Robinson (2000) presented faunal declines in the order of 43-100% in Gabon
and 13-42% in the DRC. Fa et al. ( 2005) presented evidence of faunal declines on Bioko
Island, Equatorial Guinea, indicated by a shift away from larger-bodied carcasses observed
in Malabo market. Outside of the direct impacts on hunted populations; community
assemblages have been disrupted – for example through direct competition between
carnivores and humans (Henschel et al., 2011) – seed dispersal interrupted (Babweteera et
al., 2007); and tree composition disturbed (Effiom et al., 2013). Increasing demand from a
rapidly urbanising population (Mbete, Banga-mboko, Ngokaka, et al., 2011), improved
access to the same urban areas, increasing commercialisation of hunting (Fa & Brown,
2009), are intensifying exploitation of the already pressured Central African fauna.

Over 32 species of mammal, reptile and bird have been recorded being eaten, moved or
sold in Lac Tele and the nearby urban centre of Impfondo (WCS, 2010). The most
commonly hunted species found in the most recent survey were dwarf crocodile
(Osteolaemus tetraspis), red river hog (Potamochoerus porcus) and eight primate species –
the most common the grey-cheeked mangabey (Lophocebus albigena) - which together
accounted for over 60% of the biomass surveyed (WCS, 2010). Eaton (2010) recorded, on
average, 102.7 kg of bushmeat per survey day encountered across the villages of Lac Tele
and Impfondo. This ranged from 343kg/day in the markets of Impfondo, to 32kg/day in
Dzeke village. Whilst majority of bushmeat in Impfondo market originated in the
Democratic Republic of Congo (DRC – 47%), 30% originated from Epena, probably
extracted from the reserve (Eaton, 2010). Whilst hunting occurs year-round, effort peaks in
the high-water season, when access to both hunting areas and markets are made more
accessible by pirogue, and game concentrates on islands of terra firma (Eaton, 2010).
Traditionally, hunting was practiced communally in Lac Tele, using dogs, nets and spears.
Recently, however, availability of guns - especially after the civil war in the late 1990s –
has meant the majority of hunters have switched to using guns. This, and increased
demand from the nearby urban centre of Impfondo, and even the capital, Brazzaville
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(Mbete et al., 2011), have, anecdotally, driven the commercialisation of hunting in Lac
Tele, though little empirical data on the sustainability of hunting in the reserve exists.

Where unsustainable hunting of bushmeat has been noted as a problem, non-governmental
organisations (NGOs) and governments have attempted to manage it using a wide range of
policy tools. ‘Blind-banning’ of hunting, protected areas, law enforcement and support for
alternative livelihoods have been suggested and used (Van Vliet, 2011), with varying
degrees of success (Brown, 2003). In Lac Tele, approaches to manage the bushmeat trade
have focused on enforcement of bushmeat trade laws, trialling support for small-scale
livelihood alternatives and the creation of a CBNRM framework from which to build upon
in the future.
Managing the bushmeat trade is one of conservation’s ‘wicked problems’(Nasi et al.,
2013), inexorably linked to exogenous economic conditions, the local ecological context,
human decision-making and institutional and livelihood conditions. In order to orientate
solution-focused planning for managing the bushmeat trade - and avoid unintended
consequences and unexpected outcomes - each level needs to be understood and addressed.
For example, studies have found links between fisheries and bushmeat hunting; the
potential for leakage between these two systems when one becomes over exploited, or
incentives for hunting change under a new conservation policy, is an issue that singleproblem approaches may miss (Brashares et al., 2004; Inogwabini, 2013). Using socialecological systems thinking (Levin et al., 2012) is a holistic, interlinked approach that
could help navigate one of conservation’s most pressing and complex issues.

2.3

Social-ecological resilience, adaptive capacity and human decision-making

Social-ecological resilience thinking attempts to examine how social-ecological systems –
networks of people and nature – can be managed to ensure they can deal with unexpected
change, and adapt in a progressive way (Folke, 2006; Stockholm Resilience Institute,
2014).

Social adaptive capacity (hereafter referred to as adaptive capacity) - a key component of
social-ecological resilience - refers to the ability of a person, community or society to be
able to cope with change (Cinner et al., 2011; Mcclanahan et al., 2008; Smit & Wandel,
2006). People with high adaptive capacity are more likely to be able to adapt to negative
7

changes, and take advantage of positive ones, than people with lower adaptive capacity
(Fig 2.1). This has commonly been applied when investigating of the negative impacts of
climate change on human populations (Adger & Vincent, 2005; Mcclanahan et al., 2008;
Mori et al., 2013). Adaptive capacity also holds relevance for conservation practitioners.
Those with low adaptive capacity may be unable to shift away from unsustainable resource
use (Cinner et al., 2011), or may be unable to take full advantage of opportunities arising
through conservation policies (McClanahan et al., 2008), for example, market-based or
livelihood enhancement approaches. A low adaptive capacity community, for example,
may be unable to conform to prescribed conservation actions - rendering them ineffectual,
and potentially hindering other interventions through the creation of attitudes and norms of
non-compliance.

This is particularly relevant to policies attempting to manage the

bushmeat trade, where those relying incomes from hunting may be amongst the poorest
households, in the poorest areas (de Merode et al., 2004). Understanding the adaptive
capacity of bushmeat hunters and how it influences their decision-making is therefore vital
in developing interventions that create conditions that foster higher adaptive capacity, and
are actually effective in achieving conservation success.

Figure 2.2 Conceptual framework of the role of adaptive capacity in responding to reduced
hunting incentives – e.g. reduced CPUE or increased likelihood of arrest

In order to investigate the role that adaptive capacity plays in enabling hunters to avoid
‘negative’ change, or take advantage of new opportunities, and the effect of those changes on
reaching desired conservation conditions human decision-making in the face of change first
needs to be understood.

8

2.4 Methods for exploring human decision making
Uncertainty associated with unanticipated resource user behaviour can lead to
unintentional management consequences and outcomes (Fulton et al., 2011). As such,
understanding the decisions resource users make when faced with change is crucial in
ensuring successful management that is robust to uncertainty. Human decision-making has
often been viewed through a ‘rational’ economic lens when considering natural resource
use and bushmeat hunting (Damania et al., 2005). These methods, however, can fail to
capture non-economic, heterogeneous characteristics of decision-making behaviours.
Scenarios have been used as social learning tools, to help “stimulate creative ways of
thinking that help people break out of established ways of looking at situations and planning
their actions” (Wollenberg et al., 2000). They have also most popularly seen use as planning
tools (Peterson et al., 2014). Recently, they have been used to investigate human decisionmaking under different scenarios of policy and exogenous change, examining fisher decision
making in coastal East Africa (Cinner et al., 2011), farmer land clearance under different
payment policies in Cambodia (Travers, 2014) and hunter responses to landscape level
change in Ghana (McNamara, 2014). These scenario-based interview methods, whilst limited
by their hypothetical nature, can capture heterogeneity and non-monetary characteristics of
human decision-making that utility-based economic models may miss. These aspects are
particularly relevant when using CBNRM approaches, working with the intrinsically
heterogeneous, diverse and unpredictable groups that human communities are.

9

3

Methods

3.1

Methodological approach

The research presented here uses a social-ecological systems framework to analyse hunter's
responses to hypothetical change, and how adaptive capacity influences these responses,
using scenario-based interviews (Cinner et al., 2011). A household survey with hunters
was conducted to gather socio-economic and adaptive capacity characteristics of hunters.
The survey then presented seven hypothetical scenarios of change within the reserve to
generate stated hunter responses. Focus group discussions (FGs) were conducted with
hunters to provide qualitative perceptions of resource use trends, motivations of hunters
and perceptions of governance of hunting in Lac Tele, as well as to triangulate qualitative
information gathered from interviews.

3.2

Sampling

Six communities were surveyed in the Lac Tele Community Reserve in north-eastern
Congo Brazzaville. These were: Edzema, Dzeke, Itanga, Epena, Bokatola and Makengo.
Communities

were

selected

based

on

their

relative

isolation

from

markets,

‘representativeness’ of the area (confirmed with discussions with government and WCS
staff) and based on willingness of hunters to participate in the study (based on personal
experiences of WCS staff previously).

Table 3.1 Village details and surveys conducted.
Village

Distance

Livelihood zone

Population

Number of

Size of focus

from market

(TF= terra firma,

(2007)

hunters

group

(hrs.)

FZ= flooded zone,

interviewed

MT = market town)

Edzema

48

TF

475

10

5

Dzeke

48

TF

1162

15

4

Itanga

4

TF

392

10

4

Epena

0

MT

524

12

4

Bokatola

24

FZ

229

10

4

Makengo

24

FZ

2216

10

4
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Figure 3.1 Map showing study site of Lac Tele Community Reserve and villages surveyed.

3.3

Focus groups

Focus groups were held in all villages surveyed in order to triangulate qualitative
information collected in the scenario interviews, and to collect information regarding
current trends in hunting and fishing intensity, awareness and perceptions of rules,
enforcement and the community reserve. Both fisheries and ecosystems are anecdotally
being exploited unsustainably (Eaton, 2010; Rainey & Twagirashyaka, 2010), however
little empirical data has been collected. Local perceptions of resource trends, whilst
suffering from recall and other biases (Golden et al., 2013) can be a useful tool when
baseline, broad trends are required. Village chiefs were contacted in person to suggest
persons suitable – hunters of any age – to take part in the focus group discussions. The
research also invited respondents who were forthcoming with qualitative information
during the scenario interviews. The focus group was generally held in the village chief’s
compound, to reduce interruptions and show respect. The author and research assistants
met all participants face-to-face before the discussion to clarify the aims and format of the
discussion to ensure expectations were controlled.
11

The discussions were led by the author and facilitated by Gerard Bondeko (Edzema, Dzeke
and Itanga) and Roger Mobongo (Makengo, Bokatola and Epena), field assistants fluent in
French and Bomitaba and both trained in socio-economic research techniques. Each
participant was given two blocks of soap (equivalent to 500 CFA) to compensate for his
time.

Focus group discussions were focused around the following questions:
-

How has the quantity of bushmeat and fish caught in this village changed over the
last decade, and why?

-

How have the numbers of people fishing and hunting changed in this village over
the last decade, and why?

-

How do the park authorities enforce hunting rules?

-

How would you improve the way the park deals with hunting?

Hypothesis 1a: Hunters will report at least one indicator of fishery depletion

Hypothesis 1b: Hunters will report at least one indicator of terrestrial faunal depletion

3.4

Scenario interviews

Scenario interviews were held with known hunters in villages. Hunters were defined as
members of the community who considered hunting to be a current livelihood activity.
This included dog hunters, firearm hunters and traditional net hunters. Hunting was well
recognised as a livelihood strategy in the communities surveyed. Respondents were
selected through meetings with village chiefs to identify hunters who would be willing to
participate, combined with the snowball technique of identifying subsequent hunters on the
recommendation of others. A total of 67 hunters were interviewed (Table 3.1). The number
of surveys per community ranged from 10 to 15 depending on village population size, time
available and the number of willing participants per site.

The scenario interview was split into two parts: socio-economic profile - including hunting
behaviour, social capital and human capital - and scenarios (Appendix 1). Eleven hunter
characteristics – covering economic, social and hunting behaviour traits - were examined
12

that were hypothesized to influence the adaptive capacity of hunters, and therefore how
they might respond to potential future changes in LTCR. It is possible to characterise
adaptive capacity at national, regional or community levels, however household and
community scales were considered to be most appropriate for analysis within the scope of
this study. Hunters were asked two questions to establish hunting behaviour: (1) the
approximate percentage of bushmeat sold per hunting trip (2) their normal frequency of
hunting. Both of these were collapsed to form categorical variables for statistical analysis
(Table 3.2).
Two attributes of financial capital were established: (1) Direct observation of the presence
of building types and structures; and (2) weekly expenditures for the household. WCS and
government researchers brainstormed directly observable indicators of household wealth,
and established that the structural composition of the main house’s walls, floors and roof
was a key indicator of relative wealth. Respondents were asked how much money they
spent in a week in Central African Francs (CFA). Household structure data was zeroinflated, so was restructured as a categorical variable with two categories; ‘basic’ and
‘modern’. Basic houses had palm roofs, earthen floors and mud/wood walls. Modern
houses had one or more of: cement floor; tin roof; tiled roof; brick/mud walls; brick/mortar
walls. Weekly expenditure was found to be significantly correlated with social capital (t =
-5.37, df = 58.08, p = 1.44e-06), and was considered to be more prone to social desirability
bias, and so was excluded from the analysis.
Hypothesis 3a: Hunters with ‘modern’ household structures will be more likely to give
decreased hunting responses than ‘basic’ households.

Indicators of two social attributes were calculated: (1) social capital; (2) human capital
(Cinner et al., 2011). A combined index of membership of community groups and
emergency network size was used as an indicator of social capital, by adding network size
(on a scale of 1-4 for the category of answer – see Appendix C) to the number of
organisations the respondent was a member of (between 0-5) (Cinner et al., 2009; Jones &
Woolcock, 2004; Mcclanahan et al., 2008). Human capital was based on the indicator of
the highest grade of education the respondent reported to have reached. Age was collapsed
to a two level categorical variable - >40 years, <40 years - due to insufficient respondents
over 60 and below 20.
13

Hypothesis 3b: Hunters with greater social capital will be more likely to decrease hunting
under scenarios.

Hypothesis 3c: Hunters with more years in education will be more likely to decrease
hunting under scenarios.

Livelihood zone, a two level factor in the general model (Table 3.2) was also used to
examine the effect of living in a flooded or terra firma village on the likelihood of
decreasing hunting. Flooded villages have less agricultural area than those with terra firma,
so are predicted to have an effect on livelihood options and adaptive capacity. Though
Epena was in a flooded area, it was also the largest settlement (Table 3.1), with a food
market and access to a tarmac road. These potentially confounding factors meant it was
excluded from the general model. This did not significantly affect the other variables in the
model.

Hypothesis 4: Hunters from terra firma villages will be more likely to decrease hunting
than those from ‘flooded’ villages.

3.5 Scenarios
Respondents were presented with a baseline scenario – “business as usual” – then six
scenarios of change. In each of these following scenarios, one condition was envisaged to
have changed, and the respondent was asked to explain how this would affect them and
their livelihood activities – specifically hunting – qualitatively. Respondents were asked
follow-up questions to elicit further details - such as coping strategies - and to ensure the
respondent had fully understood the scenario. This was followed with a multiple choice
answer with five options; to increase hunting effort, decrease hunting effort and allocate
effort to other activities, decrease hunting effort and allocate no effort to other activities,
continue with the same hunting effort or other – which was probed with follow up
questions.

1) Baseline
Under the first scenario, current conditions stayed the same over the next five years. Prices
would stay at the same level with some small fluctuations. This scenario was included to
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explore how hunters considered their hunting effort would change over the next five years
and to provide a baseline against which to compare responses to other scenarios.

2) Decrease in price of bushmeat
Under this scenario, the price of bushmeat halved over the next five years, with some
annual variation. Bushmeat hunters in the Congo Basin increasingly generate incomes
from hunting (Abernethy et al., 2013; Fa & Brown, 2009) which support some of the
poorest people in the region (Merode et al., 2003). This scenario was included to explore
the potential impact of price decreases on the respondent’s wellbeing, hunting behaviour,
and what coping strategies they adopted to mitigate the loss of income.

Hypothesis 2a: Halving the price of bushmeat will increase the number of hunters
decreasing hunting effort against the baseline.

3) Increase in price of bushmeat
Under this scenario, the price of bushmeat doubled over the next five years, with some
annual variation. A key driver of hunting activity is high bushmeat prices (Jones-Bowen &
Pendry, 1999). This scenario was included to explore the impact of likely price increases
on respondents, hunting behaviour, and the potential undermining effect on conservation
interventions.

Hypothesis 2b: Doubling the price per unit of bushmeat will decrease the number of
hunters decreasing hunting effort against the baseline.

4) Decrease in catch
Under this scenario catch per unit effort of bushmeat halved over the next five years. This
meant for every hunting trip a hunter made, he consistently caught half the quantity for the
same amount of effort. This condition remained constant for the next five years. Bushmeat
catches have fallen in several studies across Central Africa with ecological and social
implications (Coad et al., 2013; R. Nasi et al., 2011; Papworth et al., 2009). This scenario
was included to explore respondent’s resource extraction effort in the face of potential
ecosystem depletion, which other scenario-based studies have found to continue, or even
increase, due to a lack of adaptive capacity (Cinner et al., 2011).
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Hypothesis 2c: Halving bushmeat CPUE will increase the number of hunters decreasing
hunting effort against the baseline.

5) Increase in law enforcement
Under this scenario, the number of law enforcement patrols on river routes and the main
road route to the nearby city of Impfondo was doubled; meaning anyone travelling on the
road was twice as likely to be caught. The patrols were only proposed to increase on the
routes, not within villages. This condition remained constant for the next five years.
Enforcement is a key part of natural resource management, but is often expensive and can
have negative consequences (Keane et al., 2008). Scenario-based interviews in other
systems found enforcement to be ineffective at reducing illegal forest clearance
behaviour(Travers, 2014). This condition was included to explore the effectiveness of the
use of enforcement in reducing hunting effort, and the role of adaptive capacity in defining
that success.

Hypothesis 2d: Doubling probability of arrest will increase the number of hunters
decreasing hunting against the baseline.

6) Improved access to markets
Under this scenario, the park authorities had worked to improve the transport links within
the reserve, doubling the number of motorised boats moving people and produce to the
market town of Epena. From Epena, the number of taxis had also been doubled. This
meant it was twice as easy to access markets in Epena and Impfondo. This condition
remained constant for the next five years. Improved connectivity to markets has been
linked to increasing natural resource exploitation in several studies (Jacoby, 2000; Kramer,
Urquhart, & Schmitt, 2009). It has potential, however, for improving the wellbeing of
communities who currently rely on poor transport networks and middlemen to make
revenue from agricultural and artisanal products. This scenario was included to explore the
effectiveness or potential unintended consequences of using improved transport to reduce
hunting effort, and which socio-economic variables define the response.

Hypothesis 2e: Doubling transport frequency will decrease the number of hunters
decreasing hunting effort against the baseline scenario.
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7) Support for cacao cultivation
Under this scenario, the park authorities had worked with a local cacao processing plant,
and had provided an offer of equipment, training, and access to cacao sellers, for a period
of at least five years. This offer was conditional on the hunter in question not being
detected selling any bushmeat. Cacao cultivation is a popular livelihood activity in the
area, and, under previous governments, people in Lac Tele considered it to be one of the
most lucrative when regular purchases from villages were previously made (pers. obs.).
This scenario was included to explore the likelihood of successfully changing hunter
behaviour using support for an alternative livelihood, an approach that has been criticised
for failing to take the complexity and dynamics of current livelihood activities into account
(FFI, 2013). Whilst cocoa cultivation is currently practiced in the reserve, it has always
been a cash crop, and externally driven promotion of it may cause it to act in the same
way.

Hypothesis 2f: Providing support for cocoa cultivation will increase the number of hunters
decreasing hunting effort against the baseline scenario.

When hunters stated they would decrease hunting, or make no change in hunting effort in
relation to the scenario presented, follow-up questions were posed to probe whether the
hunter would switch effort to another livelihood activity. As hunting and fishing activities
are closely linked across Central Africa (Brashares et al., 2004; Rowcliffe et al., 2005;
Wilkie et al., 2005), if hunters hypothetically decide to reduce hunting effort in response to
a change, they may transfer that effort to fishing. This may provide insights into the degree
to which the two systems need combined management, to avoid the leakage of potentially
over exploitative extraction effort.

Hypothesis 5: Decreased hunting effort responses will be associated with increased fishing
effort responses.
The scenario interview was piloted in late May 2014 on several hunters in Epena.
Feedback from these pilots was used to make changes to the questionnaire, particularly the
format of the scenarios, to make them easier to understand. Interviews were conducted in
villages by WCS socio-economic researchers Gerard Bondeko (Edzema, Dzeke and
Itanga) and Roger Mobongo (Makengo, Bokatola and Epena), with the author leading the
follow up questioning in the scenario section of the interview. Interviews were conducted
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in French and local dialects of Lingala, dependent on the preference of the respondent.
Interviews were conducted with free, prior and informed consent, and all responses were
anonymous; no names were recorded.

Logistic binomial mixed effect regressions were used to model the effect of scenario and
socio-economic profiles on the probability of hunters decreasing hunting, with both village
and individual as random effects to control for grouping. The baseline scenario was used as
a reference scenario, in order to compare hunter’s responses against policy and exogenous
change. To further explore the influence of socio-economic characteristics and adaptive
capacity on hunter responses, several logistic binomial regressions were run; where village
provided sufficient variance, mixed-effects models were used, with village as a random
effect. Two binary response variables were examined in this second set of models:
probability of decreasing hunting and probability of increasing hunting. See table 3.2 for a
summary of the model variables. All models were run in R (R Core Team, 2014), using the
lme4 package (Bates et al., 2014) The Akaike information criterion (AIC) was used for
model selection using hypothesis-driven predictor variables. Following Burnham and
Anderson (2002) the most parsimonious model, with a ΔAIC value at least two lower than
the next model was selected, using an automated model selection function (Barton, 2014).
Where several models fell beneath a ΔAIC of two, model averaging was used to produce
average coefficients.

18

Table 3.2 Variables included in logistic regressions
Variable

Type

Description

Dependent Variables

Willingness to

Binary response

1 was defined as decreasing

(all models)

decrease

hunting, and 0, was
continued hunting activity.

Dependent Variables

Willingness to increase

Binary response

1 was defined as increase,

(Scenario-specific

and 0 was continued or

models)

decreased hunting activity.

Independent variables

Scenario

(general model)
Zone

Seven level

The scenario presented to the

factor

individual

Two level Factor

Whether an individual was a
member of a flooded zone
(FZ) or terra firma (TF)
village.

Independent Variables

Age

Two level factor

(all models)

Individual's age (21-40, 4160)

Education

Continuous

Number of years an
individual spent in education.

Structure

Two level factor

Index based upon direct
observation of building
materials and structures
(walls, floor, and roof).

Village

Six level

Village of respondent

factor/random
effect
Social Capital

Continuous

Index based on household
member-ship of
organisations, and the
number of people could be
called on for financial and
non-financial aid.

Bushmeat sale

Three level

Percentage of bushmeat
respondent normally reported
to sell.

Hunting frequency

Three level

Number of day’s respondent

factor

reported to spend in forest
per month.
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4 Results
4.1 Resource Use Trends
Qualitative data concerning resource use trends collected from focus group discussions
presented a picture of overexploitation, with all villages reporting at least one of the
indicators of ecosystem depletion used by Coad et al. (2013). All villages reported
increasing bushmeat prices, in some cases a 10-fold increase over the past decade, with the
majority of group participants labelling rarity of meat as the cause of the increase. All
groups except Itanga reported decreases in bushmeat catch, as well as increasing distances
and effort needed to catch sufficient quantities of game. Three out of the five groups
reported increasing numbers of hunters, citing lack of employment and livelihood options,
coupled with population increases as a major driver. Those that noted a decrease in hunters
attributed it to a combination of a reduction in traditional hunting – previously practiced by
most of the community – and a combination of law enforcement and economic conditions
forcing ‘commercial’ hunters to leave to the nearby urban centre of Impfondo. The group
in Epena, whilst noting a decrease in numbers of hunters in comparison to five years ago,
predicted a future increase in numbers of hunters due to increasing uptake amongst young
people in the community.

Figure 4.1: Table showing reported trends in resource use over the past five years
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Fish prices were reported to have risen by all groups, though not as steeply as the price of
bushmeat. All groups reported declines in the catch of fish, over and above any seasonal or
annual fluctuation. Groups in Makengo, Bokatola and Dzeke all reported decreases in
catch size of certain species. The group in Bokatola remarked that they had seen a
reduction in the size of the mesh in nets used in their community, and Dzeke’s group
noting that ‘small’ fish were now worth as much as ‘big’ fish of the same species were
between 5-10 years ago. All groups reported a rise in the number of fishers, due to lack of
employment, population growth and difficulties with hunting.

4.2

Behavioural Responses to Scenarios

Under the baseline scenario, 18% of respondents reported they would increase hunting
over the next five years. 38% reported they would continue hunting at the same level and
44% reported they would decreasing hunting effort, though difficulty understanding this
initial scenario and social desirability bias (King & Bruner, 2000) may have led to higher
proportions of decreasing hunting in some cases. Substantial variation is shown in
responses between scenarios, with bushmeat price rises pushing increased hunting
responses, and price drops, catch decline and enforcement eliciting mainly decreasing
hunting responses (Fig. 4.1.). The logistic mixed effects model of scenarios corroborates
these initial results, with as a significant factor affecting likelihood of decreasing hunting;
for details see Table 4.1.

4.3

Policy options

Of the three policies presented, probability of decreasing hunting was significantly higher
than the baseline scenario under the enforcement and cocoa scenarios (Table 4.1).
Improving transport access did not significantly affect the probability of decreasing
hunting against the baseline. Whilst the majority of hunters indicated they would decrease
hunting under the enforcement scenario, the majority of respondents (58% negative
perception, 5% positive perception, 37% don’t know) also reported negative feelings
towards the scenario. Several hunters remarked that enforcement was the only action they
had seen taken by the park since its creation and said they would feel ‘penalised’ by any
further enforcement. Many respondents said they would find it hard to recover the income
they gain from hunting, especially in the wet season, when fishing catches are typically
lower. Information gained from the focus group discussions suggests enforcement was
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successful in deterring ‘commercial’ hunters to leave the park when it was created, with
respondents noting they had seen markedly less gorilla, elephant and chimpanzee hunted
across several villages, even though the animals were available.

Whilst the improved transport scenario did not significantly affect the number of hunters
decreasing hunting, observational data suggests a higher proportion of increased hunting
responses under the improved transport scenario than the baseline scenario. Several
hunters specifically remarked that increased transport frequency would give them the
opportunity to have better access to bushmeat markets in Epena and Impfondo. One hunter
in Makengo said that, were transport conditions to improve, he would “stop hunting and
start buying meat from people here in the village, to transport to market and make more
profit”. Others described how they would time their hunting with the schedule of the boats,
to ensure meat could be sold on fresh, rather than waiting for several days to transport it to
the nearest market, or would sell directly to those working on the boats, rather than risk
being caught themselves. In Epena, however, 50% of hunters considered transport too
risky and expensive, and preferred to sell bushmeat in the market in Epena, rather than
using transport to Impfondo, despite higher prices than can be received there. This
provides evidence that improving transport as a policy by itself carries strong risks, as it
may not provide any benefits in terms of decreasing hunting and may contribute to current
trends of the commercialisation of hunting.
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Table 4.1. Parameter estimates for the general scenario response model. Figures in brackets are
standard errors.

Dependent variable:
Probability of decreasing hunting
Intercept

-1.796***

(0.634)

Social Capital

0.262***

(0.073)

Education

-0.104**

(0.048)

Scenario:
Scenario Baseline
Scenario Catch Down
Scenario Cocoa
Scenario Enforcement
Scenario Price Down
Scenario Price Up
Scenario Transport
Livelihood zone:
Zone Flooded
Zone Terra Firma
Random effect (SD)
Village
Individual
Observations
Note:

ref.
***

2.695
0.923**
1.707***
1.984***
-2.283***
0.013

(0.580)
(0.451)
(0.492)
(0.512)
(0.554)
(0.440)

ref.
**

0.894

(0.376)

0.001
0.622
381
* ** ***

p p

p<0.01

23

4.4 Price vs. Policy; exogenous change examined
In the exogenous change scenarios, hunters were likely to respond similarly to either a
decrease in CPUE or price of bushmeat. The potential impact of price decrease on the
income of hunters was perceived to be high; a hunter in Makengo remarked that, were
prices to decrease by half, he would lose so much income that he would consider leaving
the village and moving to land outside the reserve, where more agriculture and hunting
could be practiced. Decreasing bushmeat prices significantly increased the number of
hunters decreasing hunting (Table 4.1). Hunters were also more likely to decrease hunting
under a price decrease scenario than under increased enforcement (X2= 6.36, df = 1, p =
0.01) or support for cocoa cultivation (Fisher’s exact test, p = 0.07), the two most effective
intervention policies.

Prices for bushmeat were reported to have increased in every village visited in Lac Tele
(Fig. 4.3.). Understanding how hunters would respond to a continuation of this trend, and
contrasting it indirectly with the response to conservation policies may prove informative.
Under the scenario that bushmeat prices doubled, 64% of hunters reported they would
increase hunting against their current baseline (Fig. 4.1.), which varied significantly from
the baseline (Table 4.1). The significant influence of price on hunter responses provides
evidence that positive effects of conservation policies, particularly those that seek to
replace hunting through economic means, could be compromised by potential rises in the
price of bushmeat. A hunter in Epena remarked, “If the income I gained from cocoa was
lower than hunting, I’d abandon my cocoa fields and hunt again.”

4.5 Response Heterogeneity
Understanding which community, household and individual characteristics define desired
responses could aid conservation effectiveness by highlighting conditions or characteristics
that bolster or block decreasing hunting responses. The general model found that the
likelihood that a hunter would decrease hunting was significantly affected by social capital
across all models (Table 4.1). The scenario-specific models (Table 4.2) explored this
further, finding social capital to be most strongly influential in the enforcement scenario –
by increasing probability of a decreased hunting response – and in the transport scenario –
by decreasing probability of an increased hunting response. This suggests social capital is
an important factor for facilitating ‘pro-conservation’ change in hunters, in scenarios
outside of economic change. Whilst it is difficult to use this to target individuals with
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higher social capital, supporting initiatives that build social capital in communities may lay
the foundations of resilience, facilitating ‘pro-conservation’ change under direct
interventions.
Dividing hunters by their reported hunting frequency provided significant differences
between the groups relative to a baseline ‘infrequent hunting’ group in three of the
scenarios: price increase, price decrease and transport. Under a price increase scenario,
those who hunted between 6-10 days were significantly more likely to decrease hunting,
whereas those who hunted for more than 11 days a month were less likely to decrease.
Under both scenarios where incentives for hunting increased, both groups were
significantly more likely to increase hunting than the reference ‘infrequent hunting’ group.
Whilst 93% of hunters interviewed regularly sold some of their catch, separating hunters
by their proportion of catch sold didn’t have any explanatory power (Table 4.2).

Livelihood zone was found to significantly affect responses to scenarios: villages in the
terra firma zone were found to be significantly more likely to decrease hunting than those
in the flooded zone, the reference category in the general model (Table 4.1). Support for
cocoa cultivation effectively divided responses between the flooded and dry villages, with
Makengo significantly less likely to decrease hunting, and those in Dzeke and Itanga
significantly more likely to decrease hunting (Fig 4.1). Within the ‘flooded’ villages 66%
of respondents reported ‘lack of land’ - due to flooding - as the primary reason the scenario
they would not be able to take advantage of the intervention. Despite this, they viewed
such an intervention positively. This suggests that livelihood zone plays a role in the ability
of hunters to take advantage of new opportunity, implying that adaptive capacity is, at
least, in part defined by village-level characteristics of available livelihood options.

More advanced household structures, a proxy for wealth, significantly increased the
likelihood of decreased hunting responses under increased enforcement, though it was not
found to be significant in the general model. This suggests there is a potential linkage
between wealth and response, though the measure used here was not sufficient to explore it
fully.
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Figure 4.2. Proportion of responses for scenarios presented to hunters in 1) all villages 2) ‘Terra Firma’ villages 3) flooded villages
Table 4.2. Variable importance and direction of influence under each scenario – for full models, see Appendix A.

Independent Variable

Behaviour

Scenario

Social

Hunting

Capital

Frequency

Level

Catch Decrease

+

Decrease

Price Decrease

++

Hunting

Enforcement Increase

+++

Percent
Structure

6-10 days

>11 days

++

--

of

Bushmeat Sold

Education

Modern

Increase

Price Increase

-

+++

+++

Hunting

Transport Increase

---

+++

+++

Note:

+++/--- variable importance > 0.8

Village
Epena

Dzeke

Itanga

Makengo

---

+++

+++

---

+++

Cocoa Support

+ positive direction of influence

Age

++

– negative direction of influence
++/-- variable importance > 0.7 +/- variable importance > 0.5
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Education was also found to significantly influence the likelihood of a decreased hunting
response in the general model, and one scenario-specific model, improved transport.
Counterintuitively, hunters with more education were less likely to decrease hunting,
directly contradicting hypothesis 2. This is difficult to explain; however, as age was
significantly correlated with education (analysis of variance, f-value=13.39, df=2, p=0.00)
– and age had to be collapsed to a two level factor due to insufficient sample sizes –
education provides a better-resolution, continuous, indicator of age. This could suggest that
younger hunters are less likely to decrease hunting than older hunters, corroborated by
qualitative data indicating many older hunters cited age and physical condition as causing
substantial difficulties hunting.

These results suggest a combination of socio-economic factors from village and household
scales are influential in the decision making of hunters. This study provides evidence that
social capital is associated with decreased hunting responses. The influence of hunting
frequency and wealth, however appear to be more nuanced than this study was able to
detect.

4.6

Adaptation

When hunters indicated they would decrease hunting with regard to a particular scenario,
they were asked follow-up questions regarding their strategy for dealing with the reduced
income and/or food source (Fig. 4.3). In total, 109 responses were received indicating
increasing fishing effort in some way, either through increasing the number of fishing trips
per week, investing in more fishing equipment - with money from manioc sales or
bushmeat sales – or fishing in a greater variety of locations. Responses indicating
increased agricultural effort, including increased agricultural area (in partnership with their
wives) and/or increased diversity of crops, numbered 38. Investing in more, or new,
livestock was mentioned 12 times, and other strategies – increasing artisanal roof or chair
manufacture and masonry, were mentioned 10 times. Fishing is the main livelihood
strategy in most of the villages of Lac Tele (Otto, 2007), and these data suggest it is a
vitally important complementary activity to hunting.
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Figure 4.3. Adaptation strategy responses

Qualitative data gained through the scenario interviews, focus groups, and informal
discussions with hunters indicated that fishing and hunting, as livelihood options, are
tightly interlinked, as in other parts of Central Africa. Seasonal fluctuations in fish and
game levels push hunters to fish at low-water periods of the year, when fishing is more
productive, and then switch to hunting in high-water periods of the year, when animals
congregate on islands of terra firma. Hunters indicated they frequently and readily switch
between the two livelihoods strategies, almost on a daily basis, when one is unproductive.
This suggests that any exogenous or policy change that affects hunting will be likely to
lead to a change in pressure on the fishery of Lac Tele.

From the follow-up information gained during the scenarios, it was possible to extrapolate
which scenarios would produce increases in fishing effort. The proportion of increased
fishing effort responses between scenarios was significantly different (X2 = 43.59, df = 6, p
= 8.91e-08), with the highest proportions under the decreasing catch and enforcement
scenarios, the lowest under increasing price and cocoa scenarios (Fig. 4.4). Many
respondents indicated that, whilst they could easily switch to fishing in the short term,
seasonal fluctuations in fish levels meant they would find it difficult to make it through the
low-fishing season without hunting, due to lack of alternative income sources. A
significantly higher proportion of increased fishing responses were found within the
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‘flooded’ villages than terra firma villages X2 = 49, df = 1, p= 2.56e-12). This suggests that
fishing is the main livelihood strategy employed by those in flooded areas, perhaps due to
lack of agricultural livelihood options, or the presence of a highly productive fishery.
Whilst it was beyond the scope of this study to investigate fishery dynamics, similar
perceptions of depletion were received from both flooded and terra firma villages. Were
the fisheries around flooded villages to become over-exploited, fishers here would be more
restricted in livelihood options than those in villages with agricultural land, perhaps
limiting their capacity to adapt.

Figure 4.4. Proportion of ‘decrease hunting’ responses that indicated increased fishing effort
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5 Discussion
5.1

Adaptive Capacity

Adaptive capacity - the ability of a person, community or society to be able to cope with
change and adapt to new opportunities (Cinner et al., 2011; Mcclanahan et al., 2008; Smit &
Wandel, 2006) - has been used within the climate change adaptation rhetoric in Central Africa
(Bele et al., 2013), and linked to success of CBNRM further afield (Armitage, 2005).
Understanding which factors shape adaptive capacity can help to design policies that build it,
increasing the likelihood of the desired outcomes from direct interventions.

Within Lac Tele, significant differences were found between responses of hunters with
different characteristics relating to adaptive capacity. This partially supports the hypothesis
that greater adaptive capacity is associated with decreased hunting responses (Table 5.1). The
strongest association was the positive influence social capital played in reduced hunting
responses, suggesting the networks and organisations surrounding hunters play an important
role in enabling hunters to adapt or take advantage of change. Social capital has previously
been recognised as an important aspect of conservation success, linked to the successful
management of fisheries (Gutiérrez et al., 2011), wildlife resources (Pretty & Smith, 2004)
and clean development mechanism (CDM) projects (Gong et al., 2010).

Whilst this study has shown the role that networks and organisations play in hunter adaptive
capacity, there are several other aspects of social capital that were beyond the scope of this
study to address. Trust, collective action, collective rules & norms, reciprocity and exchanges
are other crucial aspects of social capital, needed for building resilience and sustainability
through adaptive capacity (Pretty & Ward, 2001). Whilst not formally assessed, trust between
communities and external partners appeared low. Members of every village visited discussed
feelings of mistrust towards the park’s enforcement teams, who, for example, have to carry all
their supplies when moving in the reserve, as many villages refuse to sell them food.
Disenchantment with the policy actions of the park was also a common theme of many
discussions, with respondents expressing anger that, despite feeling positive about the park’s
existence and creation, they had seen no benefit since the creation of the park.
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Table 5.1 Research questions and hypothesis outcomes
Question
1. What are the
hunter-reported
trends in resource
use of fish and
wildlife resources
in Lac Tele?

Hypothesis
Hypothesis 1a: Hunters will
report at least one indicator
of fishery depletion

Hypothesis 1b: Hunters will
report at least one indicator
of terrestrial faunal depletion

2. How might
bushmeat hunters
respond to
exogenous and
policy changes?

2a. Halving the price of
bushmeat will increase the
number of hunters
decreasing hunting effort
against the baseline.
2b. Doubling the price per
unit of bushmeat will
decrease the number of
hunters decreasing hunting
effort against the baseline.
2c. Halving bushmeat CPUE
will increase the number of
hunters decreasing hunting
effort against the baseline.
2d. Doubling probability of
arrest will increase the
number of hunters
decreasing hunting effort
against the baseline
2e. Doubling transport
frequency will decrease the
number of hunters
decreasing hunting effort
against the baseline
scenario.
2f. Providing support for
cocoa cultivation will
increase the number of
hunters decreasing hunting
effort against the baseline
scenario

Result

Accepted

Accepted

Accepted

Accepted

Accepted

Accepted

Rejected

Accepted

Explanation
Villages reported increased
prices, decreased catches
and increased travel times
to game

Villages reported increased
fish prices, decreased
catches and decreased size
of fish caught
Price decrease had a
significant positive
interaction with decreasing
hunting

Price increase had a
significant negative
interaction with decreasing
hunting

CPUE decrease had a
significant positive
interaction with decreasing
hunting
Enforcement increase had a
significant positive
interaction with decreasing
hunting

Transport improvement had
no significant interaction
with decreasing hunting

Cocoa support had a
significant positive
interaction with decreasing
hunting

continued
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3. Does adaptive
capacity influence
hunter responses
to change?

3a: Hunters with ‘modern’
household structures will be
more likely to give decreased
hunting responses than
‘basic’ households.)

3b: Hunters with greater
social capital will be more
likely to decrease hunting
under scenarios.

3c: Hunters with more years
in education will be more
likely to decrease hunting
under scenarios
4. How does
livelihood zone
affect hunter
responses to
change?
5. To what degree
might hunter
responses to
change impact
Lac Tele’s
fisheries?

4. Hunters from terra firma
villages will be more likely to
give decreased hunting
responses than flooded
villages.

5. Decreased hunting effort
responses will be associated
with increased fishing effort
responses

Partially
accepted

Positive associations were
found between ‘modern’
household structures and
decreased hunting
responses under the
increased enforcement
scenario

Accepted

A strong positive
association was found
between social capital and
decreasing hunting across
the general and scenariospecific models

Rejected

Accepted

Partially
accepted

A negative association was
found between education
and decreased hunting

Terra firma villages had a
strongly positive
association with decreased
hunting responses

In selected scenarios >50%
of respondents gave
increased fishing effort
responses in conjunction
with decreasing hunting
effort responses.

Responses revealing information concerning intra-community trust were also received. In
Dzeke, for example, the majority of the community seemed very cohesive, with many
remarking they could call on almost the entire population of the village for monetary
assistance. One section of the community, however, with more visible signs of poverty, was
much less positive concerning the support available from individuals in their community. The
same questions in both Bokatola and Makengo revealed an apparent lack of trust between
individuals, with many respondents remarking they could not rely on any other individuals for
monetary or non-monetary aid, or that they had found such requests very difficult. As trust is
a fundamental foundation for cooperation, especially in CBNRM (Adams & Hulme, 2001;
Pretty & Ward, 2001), this evidence highlights the need for greater understanding of social
capital within the reserve, looking forwards to improved collaboration both within
communities and with external partners.
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Another important aspect of adaptive capacity is the ability of resource users to shift between
livelihood options, often a function of their accessible livelihood portfolio, or livelihood
diversity (Cinner et al., 2009b). Evidence from this study supports the hypothesis that
livelihood diversity and opportunity are important factors in decision making in the face of
change. Responses from the two main livelihood zones of Lac Tele were significantly
different – those in villages with sufficient terra firma for agriculture were significantly more
likely to reduce hunting than those in villages without terra firma. ‘Flooded’ villages have
small parcels of dry land, suitable for agriculture for only two to three months a year. This
appears to partially constrains their livelihood options, reducing their capacity to adapt to
restrictions on hunting – or constraining any adaptation to fishing alone; respondents in
flooded villages are more likely to turn to fishing than those in terra firma villages.

Human capital was measured here using the respondent's number of years in education, and
gave a result contrary to the hypothesis – that hunters with more education were less likely to
decrease hunting (Table 5.1). This could have been a function of age – which was highly
correlated with education – being reflected in relative education levels of age classes,
meaning younger hunters were less likely to decrease hunting. As this study was constrained
to crude measures of financial capital (household structures) – it was difficult to determine the
importance it played in adaptive capacity in Lac Tele, though it has been deemed a vital part
of adaptive capacity elsewhere (Fabricius, Folke, Cundill, & Schultz, 2007). These aspects
need refining in future studies to fully understand their impact, as human capital and financial
capital have both been considered important aspects of adaptive capacity elsewhere (Cinner et
al., 2011; López-Angarita et al., 2013).

5.2

Policy effectiveness

Responses gathered from scenario interviews indicate that conservation interventions have the
potential to significantly decrease hunting effort across Lac Tele. Both increased enforcement
and livelihood enhancement in the form of support for cocoa cultivation received significantly
reduced hunting responses. The majority of respondents, however, perceived increased
enforcement negatively, and indicated disenchantment with the park authorities over current
enforcement efforts, highlighting the perceived lack of accompanying interventions that were
beneficial for them. Enforcement of hunting laws elsewhere in the Republic of Congo has
been found to reduce access to natural capital, as well as affecting social relations, particularly
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with marginalised groups such as hunter-gatherers (Riddell, 2013). The finding that
enforcement would hypothetically reduce illegal behaviour is also contradicted by other
studies; Gutiérrez et al. (2011) found that enforcement mechanisms were less important
factors than social capital and leadership in ensuring successful fishery management. Travers
(2014) found that collective action and community payment schemes were much more
effective than enforcement in reducing illegal clearance behaviour. The observed responses
may, therefore, have been influenced by the hypothetical nature of the scenarios, or the socialdesirability bias associated with a sensitive policy such as enforcement. Qualitative
information gained from hunters indicated, however, that previous enforcement efforts had
been effective at reducing hunting of high-profile species such as western lowland gorilla.
Despite this, the current disenchantment with enforcement, and the perceived negative effects
further enforcement would have on the wellbeing of hunters, suggests that enforcement alone
would not be a resilient strategy for managing bushmeat in the long term.
The effectiveness of cocoa cultivation support was limited by the biophysical characteristics
of the village; only those with suitable dry land to cultivate cocoa were able to take advantage
of this scenario. The highly significant effect this scenario had on likelihood of decreasing
hunting may have been influenced by the positive perception respondents had of previous
arrangements with cocoa companies, and the fact that several respondents still cultivated
cocoa, or had some prior knowledge of its cultivation. This finding corroborates the
‘livelihood enhancement’ approach, which advocates for enhancement of existing livelihoods
rather than replacement with ‘alternative’ livelihoods (IMM, 2008). Cocoa, however, has
always been mostly used as a cash crop in Lac Tele. This, and the externally drivenpromotion of it as an economically viable livelihood option, means cocoa acts in a similar
way to other ‘alternative livelihoods’ promoted by conservation programmes. A lack of
evidence and insufficient testing means that it is difficult to judge the success of the vast
majority of these alternative livelihoods programmes in Central Africa (Wicander et al.,
2014). The anecdotal evidence that does exist suggests that they have not succeeded – poor
market foundations for products, short investment cycles and little follow up support are some
of the problems that have plagued these projects (Wicander et al., 2014).

Responses to the transport scenario show the risk of investing in policies that may make little
progress towards the desired conservation goal, or even exacerbate resource exploitation.
Improving transport did not elicit a significantly different number of decreased hunting
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responses than the baseline, yet a higher number of increased hunting responses. Whilst a
substantial proportion of respondents referred to other livelihood activities they would be able
to enhance as a result of the improvement, an equally substantial proportion directly remarked
upon how such an improvement would be beneficial for their hunting activities. Reduced time
to get bushmeat from the forest to market, better prices due to fresher produce and better
access (as per Brashares et al., 2011), the potential to sell directly to boats or to leave hunting
and become a bushmeat trader were all mentioned as benefits of improved transport. This is
supported by other studies in Central Africa, which have found improved travel networks
push unsustainable exploitation of wildlife resources (Poulsen et al., 2009; Wilkie &
Carpenter, 1999) . Whilst - in terms of affecting hunting effort - this scenario appeared
ineffectual, the majority of respondents viewed this intervention as a very positive action by
the park authorities, contrary to the reception of the enforcement scenario above. This
suggests that improving market access may achieve some indirect conservation success.
However, if employed, the potential for increased hunting – based on scenario responses suggests that transport should only be improved in conjunction with effective enforcement.
The prospect of assuming the continuation of current conditions when designing conservation
policies is revealed by responses to the bushmeat price increase scenario. Under this scenario,
hunters were significantly more likely to increase hunting. Resource use trends show that
prices of bushmeat have risen substantially in the past 10 years, and many participants in the
focus groups mentioned that price dynamics were often unpredictable in the short to medium
term. When asked what they predicted would happen with bushmeat prices in the future,
participants nearly unanimously responded that they would increase, as a function of the
decreasing availability of bushmeat. Whilst the scenarios did not cover other less predictable
economic changes, the hypothetical impact of price increases on hunter behaviour serves as a
warning about the power of exogenous shocks and trends, and their ability to hamstring
conservation policy.

5.3

Leakage

Responses gathered from the scenario interviews highlighted another risk of conservation
policies in Lac Tele; the potential for adaptation strategies to negatively impact other systems.
Whilst the proposed conservation policies have potential to significantly reduce hunting effort
in Lac Tele, this study suggests not only that Lac Tele’s fisheries are already showing
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indicators of ecosystem depletion (Table 5.1); but also that policies designed to reduce
hunting effort could merely transfer it to fishing effort. Brashares et al. (2004) demonstrated
how fish supply - as an alternative source of protein - is an important driver of bushmeat
exploitation. When fish supply was low, hunting effort increased. This is echoed in Lac Tele,
where hunting - whilst occurring year-round - is concentrated in the high-water season, when
fish are dispersed and difficult to catch. This partial separation of fishing and hunting seasons
means that hunters may either find it difficult to increase fishing effort – potentially impacting
incomes and wellbeing - or they may increase fishing effort outside of the low-water season,
further pressuring the fishery. This builds on evidence provided by Rowcliffe et al., (2005)
and Brashares et al. (2004) that fishing and bushmeat cannot be managed in isolation; at the
least, interventions to manage one need to consider the other. Evidence from this study also
suggests that adaptive capacity plays a role in reducing leakage; increased fishing responses
were significantly higher in flooded villages, which have access to fewer livelihood strategies.
Whilst this could be a result of better fishing opportunities, the restricted portfolio of
livelihood options could be playing a role, especially if fisheries become locally
overexploited. Fostering adaptive capacity among bushmeat hunters of Lac Tele, therefore,
appears to have direct implications for both ensuring conservation success and uptake of
conservation policies and reducing leakage of extraction to other ecosystems.

5.4

Looking Forwards: Resilient Management

Communities in Lac Tele show indicators of ecosystem depletion across fisheries and hunting
systems. Enforcement and livelihood enhancement appear to be the most successful policies
for decreasing hunting effort, but enforcement has implications for wellbeing and the leakage
of resource use to an apparently already pressured fishery. Adaptive capacity – particularly
social capital – appears to be an important factor influencing hunter decision-making.
Bushmeat hunting in Lac Tele, as with countless other sites in Central Africa, is part of a
complex socio-ecological system, with a complex set of drivers. Operating within such an
intrinsically uncertain system calls into question traditional methods of externally driven,
single-focus, management; change is the only certainty. For conservation interventions to
have permanence in any sense, management must look through the lens of socio-ecological
resilience; building trust between communities and partners; fostering adaptive capacity, to
enable people and communities to positively respond to - and take advantage of conservation interventions and exogenous change.
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6 Appendix
Appendix A
A1 Model Parameters for scenario specific models
Dependent Variable
Behaviour
Scenario

Intercept

Catch Decrease

Decrease Hunting
Price Decrease
Enforcement
Increase

Cocoa
Support

Increase Hunting
Price
Transport
Increase Increase

Mixed-Effects
(1)

Mixed-Effects
(2)

Mixed-Effects
(3)

Logit
(4)

Logit
(5)

Logit
(6)

2.079***
-0.433

-1.146
(2.142)
0.337º
(0.179)

-2.192*
-1.753
0.422**
-0.208

-0.101
(1.163)
0.199
(0.230)

0.015
-0.645
-0.314
(-0.212)

-1.776
(1.167)
-0.378*
(0.169)

-0.969
(0.815)
ref.

2.495*
-1.429
ref.

0.946
(0.852)
ref.

0.19
-0.163
ref.

-0.689
(0.8971)
ref.

2.784
-1.021
2.939
-1.055
ref.

2.777**
(1.047)

Social Capital
Household
Structure
Brick
Palm
Hunting
Frequency
6-10 days

2.334º
(1.333)

>11 days

-0.975
-0.877
ref.

0-5 days
Bushmeat sold
(%)
40-60%

2.123º
-1.223
1.128
-1.002
ref.
0.189
(0.135)

61-80%
0-40%
Education
Age
41-60

-0.164
(0.138)

-1.264
(0.841)
ref.

21-40
Village

Epena
Itanga
Makengo
Bokatola
Observations
Note:

54

54

-1.311
-1.028
-0.640
(1.008)
ref.
0.065
(0.128)
-0.924
(1.000)
ref.

Dzeke

54

19.829
(2823.704)
-0.031
(0.958)
0.902
(1.151)
-19.248
(3386.948)
ref.
54

1.688'
-0.974
ref.

1.245
(1.828)
-2.246
(1.497)
-1.034
(1.907)
0.506
(1.516)
ref.
54

1.105
0.790
ref.

54
ºp*p**p***p<
0.01
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A1 Model selection tables for scenario specific models
Catch Decrease Scenario

(Intercept)
0.21
0.57
2.08
2.51
0.64
2.44
1.58
0.06
0.82
0.50
2.03
2.71
3.47
2.30
Note:

Age

Education

+
+
0.06
0.02
+
0.01
0.06
+

Percent of
Bushmeat
Sold

Social
Capital
0.30
0.32

Household
Structure

df
logLik AICc
Delta
Weight
3.00 -17.62 41.73
0.00
0.16
+
4.00 -16.53 41.88
0.15
0.14
2.00 -18.84 41.91
0.18
0.14
+
3.00 -17.93 42.34
0.61
0.12
0.29
4.00 -17.35 43.51
1.79
0.06
3.00 -18.60 43.69
1.96
0.06
3.00 -18.73 43.94
2.22
0.05
0.29
4.00 -17.61 44.03
2.31
0.05
0.31
+
5.00 -16.43 44.11
2.38
0.05
0.32
+
5.00 -16.53 44.31
2.58
0.04
+
4.00 -17.82 44.46
2.74
0.04
+
4.00 -17.85 44.51
2.79
0.04
+
+
5.00 -17.04 45.33
3.60
0.03
+
4.00 -18.42 45.65
3.93
0.02
Bold indicates null model, + indicates inclusion of categorical variable in model
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Transport Scenario

(Intercept)
-1.74
-2.66
-2.63
-1.56
-0.20
-0.03
-2.08
-0.53
Note:

Age
+
+

Education
0.25
0.32
0.32
0.24

Hunting
Frequency
+
+
+
+
+
+
+

Percent
of
Bushmeat
Sold

Social
Capital
-0.38
-0.43
-0.43
-0.37
-0.27
-0.26

Household
Structure

Social
Capital
0.44
0.41
0.46
0.44
0.40

Household
Structure
+
+
+
+

+
+
+

Village

df
logLik AICc
Delta
Weight
5.00 -26.84 64.94
0.00
0.31
6.00 -25.90 65.58
0.65
0.23
7.00 -25.19 66.82
1.88
0.12
6.00 -26.52 66.84
1.90
0.12
4.00 -29.08 66.98
2.05
0.11
5.00 -28.50 68.26
3.32
0.06
3.00 -31.18 68.83
3.90
0.04
1.00 -35.59 73.27
8.33
0.00
Bold indicates null model, + indicates inclusion of categorical variable in model

Enforcement Scenario

(Intercept)
-2.91
-3.59
-2.83
-2.78
-2.07
0.09
-0.65
0.60
Note:

Age

Education

Hunting
Frequency
+

+
-0.02

+

Percent of
Bushmeat
Sold

+
+

df
logLik
AICc
Delta
Weight
4.00 -26.24
61.29
0.00
0.37
6.00 -24.74
63.26
1.98
0.14
5.00 -26.04
63.32
2.03
0.13
5.00 -26.23
63.70
2.42
0.11
3.00 -28.64
63.76
2.47
0.11
3.00 -29.01
64.50
3.21
0.07
5.00 -26.62
64.50
3.21
0.07
2.00 -31.38
66.99
5.70
0.01
Bold indicates null model, + indicates inclusion of categorical variable in model
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Price Decrease Scenario

(Intercept)
-0.53
-1.43
-2.81
-1.25
-0.45
1.91
-4.61
-2.66
-1.59
-0.76
-2.22
-2.58
0.96
0.43
-0.56
-1.75
-1.60
2.08
-1.29
1.26
0.96
Note:

Age
+

Education

0.18
+
+

+

+
+
+
+

0.23
0.19
0.12
0.21
0.26

0.15
0.23
0.13

Hunting
Frequency
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

Percent of
Bushmeat
Sold

+

+
+

+

Social
Capital
0.33
0.33
0.32
0.36
0.35
0.33
0.33
0.31

0.35

0.37
0.33
0.40

+

Household
Structure

df
logLik
AICc
Delta
Weight
6.00 -22.49
58.77
0.00
0.13
5.00 -24.11
59.46
0.70
0.09
6.00 -22.92
59.62
0.85
0.09
+
6.00 -23.21
60.21
1.44
0.06
+
7.00 -21.93
60.29
1.52
0.06
5.00 -24.54
60.33
1.56
0.06
8.00 -20.67
60.53
1.77
0.05
+
7.00 -22.06
60.56
1.79
0.05
7.00 -22.08
60.59
1.82
0.05
5.00 -24.73
60.71
1.94
0.05
7.00 -22.39
61.21
2.44
0.04
7.00 -22.39
61.22
2.45
0.04
4.00 -26.31
61.43
2.66
0.03
6.00 -23.84
61.47
2.70
0.03
+
6.00 -23.97
61.73
2.96
0.03
8.00 -21.44
62.07
3.30
0.03
+
8.00 -21.44
62.09
3.32
0.03
+
6.00 -24.20
62.18
3.42
0.02
+
4.00 -26.78
62.38
3.61
0.02
+
5.00 -25.67
62.59
3.82
0.02
2.00 -31.91
68.05
9.28
0.00
Bold indicates null model, + indicates inclusion of categorical variable in model
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Price Increase Scenario

(Intercept)
0.45
-1.25
0.97
-0.70
-0.09
0.33
1.68
0.59
-1.10
0.49
-1.01
-1.49
0.45
-0.67
1.21
0.89
0.56
-0.81
-0.86
1.92
0.45
Note:

Age

+
+
+

+

+

+

Hunting
Education Frequency
+
+
+
+
0.08
+
+
+
+
+
+
+
0.03
+
0.10
+
+
+
+
+
+
0.02
+
+

Percent of
Bushmeat
Sold

+
+

Social Household
Capital Structures Village
-0.24

df
logLik
AICc
Delta Weight
4.00
-25.92
60.65
0.00
0.14
3.00
-27.24
60.95
0.30
0.12
-0.41
+
8.00
-21.01
61.22
0.57
0.10
+
7.00
-22.69
61.81
1.15
0.08
-0.26
5.00
-25.69
62.63
1.98
0.05
+
8.00
-21.74
62.68
2.03
0.05
-0.39
+
9.00
-20.34
62.76
2.11
0.05
-0.23
5.00
-25.81
62.87
2.22
0.05
+
4.00
-27.03
62.88
2.23
0.05
-0.23
+
5.00
-25.83
62.90
2.25
0.04
4.00
-27.05
62.91
2.26
0.04
4.00
-27.20
63.22
2.57
0.04
-0.47
+
9.00
-20.72
63.52
2.87
0.03
5.00
-26.24
63.73
3.07
0.03
-0.24
6.00
-25.07
63.92
3.27
0.03
-0.41
+
+
9.00
-20.94
63.96
3.31
0.03
+
+
9.00
-21.05
64.19
3.54
0.02
+
+
8.00
-22.58
64.37
3.72
0.02
+
8.00
-22.67
64.53
3.88
0.02
-0.37
+
+
10.00
-19.77
64.65
4.00
0.02
1.00
-36.09
74.25
13.60
0.00
Bold indicates null model, + indicates inclusion of categorical variable in model
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Cocoa Support Scenario

(Intercept)
-0.22
0.71
-0.42
-0.84
0.68
-0.23
-0.15
-1.18
-0.31
0.98
-0.24
0.22
Note:

Age

Hunting
Education Frequency
-0.13

-0.16
+
-0.20

+
+

-0.23
-0.15

Percent of
Bushmeat
Sold

Social Household
Capital Structure Village
+
+
+
+
0.13
+
+
+
+
0.26
+
0.15
+
+
0.30
+
+
+
+
+

df
logLik
AICc
Delta Weight
5.00
-19.87
50.99
0.00
0.26
6.00
-19.24
52.26
1.27
0.14
6.00
-19.30
52.39
1.40
0.13
6.00
-19.68
53.15
2.16
0.09
7.00
-18.53
53.50
2.51
0.07
6.00
-19.87
53.53
2.54
0.07
7.00
-18.57
53.57
2.58
0.07
7.00
-19.04
54.52
3.53
0.04
8.00
-17.71
54.62
3.63
0.04
7.00
-19.18
54.80
3.81
0.04
7.00
-19.24
54.91
3.92
0.04
1.00
-37.10
76.27
25.28
0.00
Bold indicates null model, + indicates inclusion of categorical variable in model
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Appendix B – Focus Group Protocol
Focus Group Guide – Resource Use Trends
Hello, my name is Ben Evans. This is Gerard Bondeko/Roger Mobongo who is working with
me. I am a student from Imperial College in London and I’m working with WCS to better
understand what current issues face hunters, and how changes in the future could affect the
lives of hunters such as you. Hopefully this can help the park authorities to fully understand
how to best work with hunters, and which may be the best way to do so.
I hope that as a group you might be able to give me some ideas about the main changes that
you have observed in your community area over the last five to ten years. For example, the
quantity of bushmeat and distances you have to travel to find it.
Are you willing to spend an hour or so discussing these things with me? Everything we
discuss here will be anonymous, but if you don’t feel comfortable with talking about an issue,
don’t worry.
[Cover the following areas]
Hunting: seasonality, location and methods.
Bushmeat: average catches, prices and numbers of hunters.
Fish: average catches, size changes, prices and numbers of fishers.
Governance: traditional rules concerning hunting, park rules regarding hunting, awareness of
enforcement efforts and perceptions of enforcement efforts.

Thank you very much for your time and sharing your thoughts and ideas with me. I hope this
information will be used to help people make the management of the park better designed to
deal with these changes we have discussed. Before I go, do you have any questions or further
comments you would like to add?
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Appendix C – Scenario Interview
Date:___________

Interview Ref # ____________________ Interviewer

name:_____________________
Type of roof: Palm
Tile
Tin
Type
of walls: Mud
& awood
Brick & mud
Bricksabout
& cement
Introduction:
- I am
student interested
in learning
and understanding how changes in
Type of floor: Earth
Cement
Lac Tele can affect the traditional uses of wildlife around Lac Tele Community Reserve,
particularly hunting. I’m interested to talk to you to understand a little more about the
hunting activities in this area. Would you have some time to answer a few questions?
- Answers such as yours will be extremely useful in helping to recommend the best ways for
WCS to help and engage with people who hunt in Lac Tele Reserve.
- If you do not feel comfortable answering a question, you don’t have to answer. Everything
you tell me will be completely anonymous.
1.

Respondent Profile

1.1 Age (circle) +60

41-60

1.2 Ethnicity: (circle)

Bomitaba

21-40

Below 20

other_______________________________

1.3 How long have you lived in this area? (circle) <5 years

5-10 years

>10 years

1.3.1 If <5 years, where did you live before? ___________________________
2.
Livelihoods & income
2.1 List all the activities your household engages in for food or money
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
2.2 List the 3 most important activities to your household (most important first) - such
as farming (agriculture), farming (livestock), hunting, fishing, trading, crafts, traditional
activities
Income-generating activity
1.
2.
3.

2.3.How long does it take to get to the nearest market? (Number of hours)
_____________________
2.4 Do you own a radio? Yes/No
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2.5 How much do you spend in a normal week? (CFA)
___________________________________
2.6 What percentage of bush meat do you normally sell?
___________________________________
2.7 What frequency do you normally hunt? (Number of visits per
week/month)_________________
4.

Relationships
4.1 If you suddenly needed a small amount of money, for example enough to pay for expenses for
your household for one week, how many people beyond your immediate household could you turn
to who would be willing to provide this money? (Circle)
No one
Three or four people
One or two people

Five or more people

4.1.1 [IF NOT ZERO] Of those people, how many do you think are currently able to provide this
money? __________________________________________________________________________
4.2 If you suddenly faced a long-term emergency such as the death of a breadwinner or [RURAL:
harvest failure; URBAN: job loss], how many people beyond your immediate household could you
turn to who would be willing to assist you? (Circle)
No one

Three or four people

One or two people

Five or more people

4.2.1 [IF NOT ZERO] Of those people, how many do you think are currently able to provide
this help?
_________________________________________________________________________
4.3 Is anyone in your household a member of a community group, such as a church or fishers
organisation? Yes / No (If yes, then proceed to next question)
4.4 How many? ______________________________________
4.5 Which ones?
_________________________________________________________________________
4.6 How are you/they involved? (Do they actively speak out, or are in a leadership position?)
_________________________________________________________________________
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5.

Human Capital
5.1 How many years did you spend in education?

5.2 What do you think can affect the number of animals in the forest?
_________________________________________________________________________
5.3
What do you think can be done so there are more animals in the forests?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
6.

Scenarios

Introduction
I would now like you to think about the future and what you would do if different things
changed. I will present different possible futures to you and I would like you to imagine
how you and your household would respond to the conditions in those scenarios. Each
scenario will cover a period of five years and only one condition will be different to
now.
- Present an example scenario: the price of bushmeat increasing; how would this affect
your household, your daily routine and your activities?
- I want think about how you would change these things, but make sure to be realistic; can
you afford to buy more equipment or domestic animals, or have more time to spend
fishing?
7.1 Baseline Scenario
- Over the next 5 years everything remains the same as it is now; prices change for food,
items and produce as they do now.
7.1.1 How will your life change over this time?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
Will you..? (circle)
A. Hunt more – then ask how much and why?
B. Hunt less and do nothing else – then ask why?
C. Hunt less and do something else – then ask why: what else, why?
D. Continue to hunt as now – then ask: why?
E. Other: then ask to describe and why?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
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_________________________________________________________________________
_________________________________________________________________________
7.2 Transportation Infrastructure Increases
- The protected area authorities work to increase the number of boat carrying produce from
villages to Epena, and the number of buses from Epena to Impfondo, to make commerce
easier for people in the reserve.
- It’s twice as easy to transport your products to Epena and/or Impfondo.
- This carries on for at least the next 5 years; all other conditions remain the same.
7.2.1 How will this affect you?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
7.2.2 Would you..? (circle)
A. Hunt more – then ask how much and why?
B. Hunt less and do nothing else – then ask why?
C. Hunt less and do something else – then ask why: what else, why?
D. Continue to hunt as now – then ask: why?
E. Other: then ask to describe and why?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________

7.3 Bushmeat catch decrease
The quantity of bushmeat the person catches suddenly halves, and remains at this level for
the next five years. They have to make twice the number of hunting trips to catch the same
quantity. This is to do with outside factors – not their activities. Everything else stays the
same.
7.3.1 How will this affect you?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
7.3.2 Would you..? (circle)
A. Hunt more – then ask how much and why?
B. Hunt less and do nothing else – then ask why?
C. Hunt less and do something else – then ask why: what else, why?
D. Continue to hunt as now – then ask: why?
E. Other: then ask to describe and why?
_________________________________________________________________________
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_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
7.4 Law Enforcement Effort Increase
The park authorities double the amount of patrols targeting bushmeat transport on the
Epena-Impfondo road for at least the next 5 years. They are twice as likely to catch anyone
who carries bushmeat. Everything else stays the same.
7.4.1 How will this affect you?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
7.4.2 Would you..? (circle)
A. Hunt more – then ask how much and why?
B. Hunt less and do nothing else – then ask why?
C. Hunt less and do something else – then ask why: what else, why?
D. Continue to hunt as now – then ask: why?
E. Other: then ask to describe and why?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________

7.5 Bushmeat Price Decrease
The price of bushmeat halves; the respondent only gets paid half as much for their
bushmeat for at least 5 years. This is to do with outside factors. Everything else stays the
same.
7.5.1 How will this affect you?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
7.5.2 Would you..? (circle)
A. Hunt more – then ask how much and why?
B. Hunt less and do nothing else – then ask why?
C. Hunt less and do something else – then ask why: what else, why?
D. Continue to hunt as now – then ask: why?
E. Other: then ask to describe and why?
_________________________________________________________________________
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_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
7.6 Bushmeat Price Increase
The price at which you can sell bushmeat doubles: the respondent gets twice as much for
their bushmeat for at least 5 years. This is to do with outside factors, not with any changes
in your area or market. Everything else stays the same.
7.6.1 How will this affect you?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
7.6.2 Would you..? (circle)
A. Hunt more – then ask how much and why?
B. Hunt less and do nothing else – then ask why?
C. Hunt less and do something else – then ask why: what else, why?
D. Continue to hunt as now – then ask: why?
E. Other: then ask to describe and why?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________

7.7 Provision Of Cacao Training
The park authorities are offering a training and equipment for people to start producing
cacao. They will only be able to sell any cacao if they are caught selling bushmeat. This
offer is only dependent on That means that if you do not hunt bush meat to sell, you will
receive the help, for at least 5 years. Everything else stays the same.
7.7.1 How will this affect you?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
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7.7.2 Would you..? (circle)
A. Hunt more – then ask how much and why?
B. Hunt less and do nothing else – then ask why?
C. Hunt less and do something else – then ask why: what else, why?
D. Continue to hunt as now – then ask: why?
E. Other: then ask to describe and why?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
INTERVIEW CLOSE
Thank you for your willingness to answer the questionnaire. The answers you provided
will help us understand more about how important hunting is for you, how changes in the
future might affect you, and how best to work with hunters in the future.
8.1 Are there any questions or comments you would like to ask me about the project?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
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