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Executive Summary 

 Balancing development and conservation is a struggle that all countries face, but is 

especially difficult in tropical, developing nations. Development activities in these nations often 

rely on extractive industries to diversify the economies and increase employment, while 

conservation activities aim to curb deforestation and protect biodiversity. Both activities can 

positively and negatively affect rural communities that depend upon forest resources to sustain 

their livelihoods. Development activities offer local employment opportunities, but can pollute 

or reduce the availability of natural resources. Conservation activities can secure and sustain 

customary use of natural resources, but can also restrict access to natural resources through 

regulation. As extractive industries grow throughout the tropics, development and conservation 

increasingly collide. It is important, therefore, to identify the approaches that most effectively 

secure the objectives of each, while respecting and benefitting rural, forest-dependent 

communities. This study seeks to compare and contrast the effects of development and 

conservation activities on the livelihoods of rural communities in Gabon, a tropical nation 

committed to balancing development with conservation, and to help guide decision-makers in 

the development of socially just and effective approaches.  

 This study was conducted in 15 rural villages around the city of Makokou in the Ogooue-

Ivindo province of northeastern Gabon. The primary development activities in Gabon consist of 

logging and industrial agriculture, while conservation efforts are focused around national parks. 

To determine the independent effect of these activities on rural communities, I classified 

villages into a respective land-use category based on whether the national park (n=4), logging 

(n=4), or industrial agriculture (n=3) had the greatest influence on them. I also included villages 

not affected by any activity, that were dependent only on subsistence agriculture (n=4). To 

assess the effect of these activities on livelihoods, I conducted a household level survey, 

consisting of approximately 80 questions regarding demography, health, social capital and 

cohesion, natural resource use and consumption, asset wealth, and income, as well as 

perceptions towards each development and conservation activity. I surveyed approximately 9 

households per village, for a total of 135 households (park households: n=35, logging 
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households: n=36, industrial agriculture households: n=30, subsistence households: n=34). 

Survey data was analyzed using categorical data analysis in R Statistical Software.   

 I found that land-use activity most strongly affected household livelihoods through 

income generation, the consumption and use of natural resources, and food security. 

Subsistence households generated the least amount of income and had fewest employment 

opportunities, followed by park, logging, and industrial agriculture households. Income was 

inversely related to commercial resource exploitation, predominately bushmeat. Overall, park 

households had few employment opportunities and were not able to supplement their income 

with hunting, probably because hunting pressure from Makokou depleted the resource base 

and because park villages have relatively small hunting territories that are limited in size by 

their proximity to park borders. As a result, park villages contained the highest proportion of 

food insecure households. I found that logging concessions positively affected local livelihoods 

because they provide both direct employment and the opportunity to supplement income 

through the commercialization of bushmeat. Logging villages had the highest level of bushmeat 

exploitation, indicating that commercialization may need to be monitored to prevent 

overharvesting and wildlife depletion. Industrial agriculture, on the other hand, provided 

significant employment opportunities and seemed to be limiting household level natural 

resource exploitation. However, industrial agriculture involves deforestation for plantation 

creation, so sustainable practices must be employed to optimize land use and prevent the loss 

of biodiversity. These findings highlight the importance of integrating development and 

conservation activities to secure the livelihoods of rural, forest-dependent communities as well 

as the long-term viability of species and ecosystems. These initiatives may be most effective if 

they provide economic incentives for participation in conservation activities and involve the 

creation of partnerships between local communities, government, and private industry to 

manage the common natural resource base.   
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Introduction 

 Tropical forests play an important role in biodiversity conservation, the delivery and 

regulation of ecosystem services, and the provision of resources for forest-dependent people. 

They have the highest biological diversity of any ecosystem in the world, harbor up to half of 

the world’s terrestrial carbon stock, and play a key role in the maintenance of water and 

nutrient cycles (Groombridge & Jenkins, 2002; Malhi & Grace, 2000; Avissar & Werth, 2005).  

Tropical forests also support the livelihoods of an estimated 1.1 to 1.7 billion people around the 

world, from traditional, hunter-gatherer communities who are customary forest dwellers, to 

rural communities and smallholder famers who live on the peripheries of forests and rely on 

them for subsistence and income (Chao, 2012).  

 Most tropical forests lie in developing nations, where development opportunities often 

take priority over conservation. Extractive industries (e.g. oil, logging, mining) and agricultural 

intensification, for example, contribute importantly to national economies by creating jobs and 

revenue (Slack, 2012), but they also degrade forests and cause deforestation if improperly 

managed (de Wasseige et al., 2015). As tropical developing nations expand their economic 

reliance on these industries, the associated environmental impacts expand as well. In 2012, 

selective logging had degraded a third of all tropical forests, and was expanding through much 

of the remaining forests (Zimmerman & Kormos, 2012). Similarly, between 1980-2000, over 100 

million hectares of tropical forests were cleared for agriculture, with land conversion expected 

to continue to meet increasing global food demands (Gibbs et al., 2010).  

 The expansion of extractive industries and industrial agriculture into tropical forests can 

both positively and negatively affect forest-dependent people. Logging companies, for example, 

provide local economic development opportunities through the creation of jobs, the 

construction of roads, and the provision of public infrastructure such as electricity and 

improved health care facilities (Karsenty, 2016). Industrial agriculture, similarly, can offer rural 

employment while enhancing food security (Organization for Economic Cooperation and 

Development, 2006; United Nations [UN], 2008). Extractive industries are most likely to have 

negative effects on rural people when national development strategies run counter to local 
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interests, with respect to the management and use of the common natural resource pool. 

Failure to explicitly consider the effects of development activities on rural communities can 

result in the creation of resource use rules that conflict with existing local uses, customary 

rights and traditional values (UN, 2012). This often results in the lack of local employment and 

distribution of benefits to outsiders, as well as the loss of access to or diminution/pollution of 

resources vital to community livelihoods (Aragon et al., 2015; UN, 2012). 

 Conservation initiatives, on the other hand, favor protection of the environment over 

economic growth, but can also both positively and negatively affect forest-dependent people. 

Traditional conservation strategies have largely focused on the establishment of protected 

areas to curb deforestation and save biodiversity by imposing restrictions on the use of and 

access to forest resources (Kramer et al., 1997). The establishment of protected areas, 

however, can result in lost property and resource access for indigenous communities. Their 

livelihoods may, therefore, be negatively affected if there is no proper compensation or just 

distribution of park benefits back to communities (Colchester, 2004). If properly structured and 

managed though, the creation of protected areas can improve local livelihoods. Eco-tourism 

initiatives, for example, compensate communities for loss of resource access by creating local 

employment opportunities. Community members can be employed as tour guides and lodging 

staff (Wunder, 2000), and in more inclusive cases, for management positions (Kiss, 2004). 

Additionally, if indigenous communities are granted extractive rights, secure tenureship, and 

active participation in park management, they can secure their customary way of life while 

promoting sustainable natural resource use (Colchester, 2004). 

 As extractive industries grow throughout the tropics, development and conservation 

increasingly collide. Although the seemingly antithetical environmental and social objectives 

often collide, the interaction between the two provides emerging opportunities for forest 

management (Butler & Laurance, 2008). By promoting collaboration between extractive 

industries and conservation, both goals can be met, as evidenced by the growth of integrated 

development-conservation approaches in tropical ecosystems, from the Brazilian Amazon, to 

the forests of southeast Asia, to the rainforests of Central Africa (UN, 2015). As these efforts are 
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tested, it is important to identify the approaches that most effectively secure development and 

conservation objectives, while respecting and benefitting rural people. 

Case Study of Gabon 

 Gabon is a resource-rich, emerging economy that seeks to develop sustainably by 

merging conservation and development goals (Republique Gabonaise, 2012). The country has a 

low population of 1.7 million people and is highly urbanized, with over 87% of the population 

living in cities (World Bank, 2015). Although classified as a middle-income country, with one of 

the highest GDPs per capita in sub-Saharan Africa and the second highest in Central Africa 

(International Monetary Fund, 2016), Gabon faces large income inequalities (African 

Development Bank Group [ADBG], 2011). One third of the population lives under the national 

poverty line (World Bank, 2015), largely due to limited economic opportunities and high rates 

of youth unemployment (ADBG, 2011).   

 The Gabonese economy has historically been driven by the oil sector, but with dwindling 

oil reserves, the government of Gabon (GoG) revised its development plan in 2012 to promote 

economic diversification, with the expansion of the forestry, mining and agricultural sectors 

(Republique Gabonaise, 2012). The forestry sector provides the second most important source 

of foreign exchange after oil, and constitutes 6% of the GDP (International Tropical Timber 

Organization [ITTO], 2011). Over 60% of Gabon’s forests are permitted as forestry concessions 

(Karsenty, 2016) and the logging industry is the primary employer in the private sector (ITTO, 

2011). Agro-industry is also on the rise in Gabon. Oil palm production is rapidly expanding as 

the government aims to become a lead producer of palm oil in Africa (Republique Gabonaise, 

2012). Additionally, in 2014, the GoG launched the GRAINE (Gabonaise des Réalisations 

Agricoles et des Initiatives des Nation aux Engagés) program in partnership with OLAM 

International to improve the agricultural economy through industrialized crop production. 

Within the first year, the program created 1,200 jobs and covered a total land area of 200,000 

hectares (Oxford Business Group [OBG], 2016). 

 The GoG is also committed to the conservation of biodiversity and mitigation of global 

climate change (Convention on Biological Diversity, 1992; The Paris Agreement, 2015). Gabon is 
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the second most forested country in the world, with 89% forest cover and low deforestation 

rates (Food and Agriculture Organization [FAO], 2015). Gabon’s forests also house many 

endemic species and unique ecosystems (ITTO, 2011). To protect these forests and wildlife, the 

GoG created an extensive national parks system in 2002 (formalized in 2007), consisting of 13 

parks covering over 10% of the country’s terrestrial territory (United States Fish and Wildlife 

Service, 2015). The Gabon National Parks Agency is responsible for managing the park network 

and its resources. 

 The GoG formally integrated biodiversity conservation into the national development 

plan of 2012, outlining a platform for the preservation of biodiversity, the sustainable use of 

forest resources and the development of an eco-tourism industry (Republique Gabonaise, 

2012). As part of this strategy, the GoG is in the process of developing environmental guidelines 

for extractive industries. For example, logging concessions are required to submit forest 

management plans that dictate how they will manage both timber and wildlife (ITTO, 2011). 

Though a sustainable development and conservation vision for the country has been defined, 

significant challenges remain to its successful implementation. For example, deforestation rates 

are expected to rise with the country’s increasing investment in agro-industrial production 

(Burton et al., 2016); lack of human and financial resources prevent large scale enforcement of 

existing environmental regulations (Laporte et al., 2007); intense poaching pressure threatens 

endangered species in national parks and their peripheries (Poulsen et al., 2017); and limited 

private and local investment has stifled development of the tourism sector (Cloquet, 2013). 

Additionally, rural communities have largely been left out of the forest management process 

(Wily, 2012). Rural communities depend directly on forest resources to support their 

livelihoods, but have no legal land tenure rights, and to date, have had little opportunity to 

influence the land-use activities that occur around their villages (Wily, 2012).  

 In this study, I sought to understand the effects of development activities and 

conservation strategies on the livelihoods of forest-dependent communities in Gabon through a 

case study of the Makokou area. Specifically, I tested the effects of the three predominate 

forest land-use strategies -- national parks, logging concessions and industrial agriculture via 

GRAINE -- on livelihood indicators of forest-dependent communities. My objective was to 



 

5 
 

compare and contrast the effects of these land-use strategies on rural livelihoods and well-

being. As a second objective, I assessed whether these land-use strategies influence local 

perceptions towards conservation and development initiatives. While other case studies have 

independently examined the effect of a single land-use strategy, such as protected areas or 

logging concessions, on community livelihoods (Foerster et al., 2011; Lescuyer et al., 2012), 

studies that simultaneously compare the effects of multiple land-uses are rare. By examining 

multiple land-use strategies simultaneously, we can assess the relative impact of each on local 

livelihoods and help guide decision makers regarding the social conditions under which one 

may be more successful than another.  

Methods  

Study Site 

 This study was conducted in villages near the city of Makokou, the regional capital of the 

Ogooue-Ivindo province of northeastern Gabon (Figure 1). The climate is characterized by two 

dry seasons (January–March & June–August) and two rainy seasons (September–December & 

April–May). Mean annual precipitation is approximately 1700 mm, and mean annual 

temperature is 23.9 °C (Koerner et al., 2016). 

 I selected the Makokou area because of the diversity of land-use strategies occurring 

near rural villages. These villages are situated near the northern section of Ivindo National Park, 

two active logging concessions (Koerner et al., 2016) and numerous agricultural GRAINE fields 

(Figure 1). Commercial logging has taken place in the area since the early 2000s and involves 

selective logging at a relatively low harvest rate (Medjibe, 2014). The GRAINE program was 

piloted in this location in 2014 (OBG, 2016).  
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Figure 1: Map of the study area, showing the city of Makokou and surrounding villages, Ivindo National Park, and   
forested areas held under logging concessions. 
 

 

Human Population  

 The majority of rural villages in Gabon are located along national roads connecting the 

country’s major towns and cities. The Makokou region is no exception. Makokou supports an 

estimated population of 17,000 inhabitants (Republique Gabonaise, 2003) and 60 villages (36–

891 people per village) are dispersed along the three main roads leading in and out of Makokou 

(Koerner et al, 2016). The population is comprised predominately of Fang and Bakota ethnic 

groups and both French and traditional languages are commonly spoken. 

 Village households rely on forest resources and generally employ mixed livelihood 

strategies that include agriculture, hunting, fishing, small business, and to some extent, wage 

labor. Agricultural activity occurs predominately during the rainy seasons, with cassava, 
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plantains, maize and peanuts as the staple crops. Fishing activity is highest during the dry 

season when rivers and streams are low, while hunting is restricted by law to a six-month 

hunting season from mid-March to mid-September (Republique Gabonaise, 2001), although 

illegal hunting occurs outside of this period. Small businesses form around the sale of palm 

wine, crops, non-perishables and household goods. Wage labor can include employment in 

logging concessions, GRAINE fields, and the national park as well as employment in the city of 

Makokou. 

Household Survey  

 I created a survey to assess local livelihoods in the Makokou area of Gabon. The survey, 

conducted in French, consisted of approximately 80 questions and took about 30 minutes to 

conduct. The initial survey underwent expert review in both survey methodology and content, 

and was pre-tested in a local village not included in the study. After this initial test, I refined the 

survey and conducted it in the villages of interest (n=15). I administered the survey to the head 

of each household or, in his/her absence, to another adult (≥ 18-years old) member of the 

household. A trained Gabonese research assistant accompanied me to all households to bridge 

the cultural divide and increase trust and acceptance, thereby improving the quality of the 

data. The research assistant introduced the project, conducted the informed consent process, 

and clarified and translated questions into the local language as needed.   

 The survey content was based on livelihood models developed by a variety of 

development agencies. The general consensus among these practitioners is that health, wealth, 

and security are the necessary livelihood components that comprise overall well-being of 

households and communities (United States Agency for International Development, 2007; 

United Nations Development Programme, 2013; Department for International Development, 

1999). As such, I employed the USAID Livelihoods Surveys Tool (2007) as the primary guide for 

development of survey questions. I collected information on demography, health, social capital 

and cohesion, natural resource use and consumption, asset wealth and income from each 

household (Table 1). The majority of questions were close-ended, although I included some 

open-ended questions to assess people’s perceptions towards each of the land-use strategies.                       
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 Table 1. List of livelihood indicators and measurements collected in the survey. 
Livelihood Indicator Measure 

Demographics Household Composition; Age; Gender; 
Education; Occupation 

Health Access to Healthcare; Health Status; 
Food Consumption & Security 

Social Capital and Cohesion Trust and Security; Organizational Tendencies 

Natural Resource Use and Consumption Agriculture; Hunting; Fishing;  
Non-Timber Forest Products; Timber Products 

Wealth Material Assets; Livestock; Housing material  

Income Salaried Employment; Small Business 
 

Village and Household Selection 

 In a concurrent study testing the integration of citizen scientists in conservation science, 

28 villages had been randomly selected out of the pool of 60 villages around Makokou (Poulsen, 

pers.comm). I worked with these previously selected villages, sub-selecting villages within a 50-

km radius of Makokou so that I could take advantage of existing transport. In addition, my 

study was constrained to a 10-week period from May-August 2016, which precluded me from 

building working relationships with new villages. 

 To determine the independent effect of national parks, logging, and GRAINE on rural 

livelihoods, I classified each village into a respective land-use category based on the dominant 

land-use affecting the village. To compare baseline traditional livelihood strategies with the 

development and conservation initiatives of interest, I also included villages that depended on 

subsistence agriculture as their primary livelihood activity. These villages were not affected by 

any of the land-use strategies. To classify the villages into their appropriate land-use category, I 

spent one week visiting the villages and interviewing the chiefs to ascertain the primary 

livelihood activities in the village. I also inquired about the general community opinion towards 

land-use strategies, such as if they were content with the presence of the nearby logging 

concession or national park. Villages that were heavily influenced by multiple land-uses (i.e. 

impacted by major logging concessions and participating in GRAINE) were excluded from the 

study. Upon completion of the village categorization process, I identified four villages as logging 

and park communities, five villages as subsistence communities, and three villages as GRAINE 
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communities. I randomly excluded one of the subsistence villages, for a total of 15 villages 

participating in my study (park villages: n=4; logging villages: n=4; GRAINE villages: n=3; 

subsistence villages: n=4). All park villages were located within the Ivindo National Park buffer 

zone, while the other village types were dispersed throughout the study area (Figure 2). 

  
Figure 2: Map of the study area (Makokou, Gabon) showing the location of the villages participating in my           
study, sorted by land-use classification.   

 

 Village size ranged from 19 to 73 households, with an average of 49 households. To 

attain a representative sample of the villages in the region, I aimed to survey 10 households per 

village, but this varied slightly with the availability of respondents. I selected households using a 

random number generator. If the occupants of the household were not home, I proceeded to 

the neighboring house until someone was home. If I traveled the length of the village without 

achieving 10 surveys, I returned to previously skipped houses. In total, I surveyed 135 
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households across all villages (park villages: n=35, logging villages: n=36, GRAINE villages: n=30, 

subsistence villages: n=34).  

Data Analysis 

 I tested livelihood measures for assumptions of normality and homoscedasticity. The 

data tended to be non-normally distributed; therefore, I used the Kruskal-Wallis non-

parametric test to evaluate differences in the means of continuous livelihood measures among 

village types. To evaluate differences in categorical livelihood measures, I employed 

contingency tables and the Chi-Square test to determine if livelihood measures were 

independent of village type. I used generalized linear models for binary livelihood measures and 

to control for the effect of distance to the city of Makokou. Significance levels were set to 

p≤0.05 in all statistical tests, and all analyses were conducted using R Statistical Software. 

Results 

Demographic Characteristics 

 Average household size and the adult to child ratio did not differ among the four village 

types (Table 2). On average, households consisted of 9 members, with 4 adults and 5 children. 

My survey, however, was conducted during the vacation period when students return from 

urban schools to visit family in the village. Therefore, average household size may be slightly 

lower during the academic year. Logging villages had a higher proportion of male inhabitants 

(52.3%) than the other three village types (42.6%), but there was not a significant difference 

among village types (p=0.29). Age class distributions were similar across village types (Table 2). 

Each age class accounted for approximately 20% of the population, but park villages had a 

lower than average proportion (13.7%) of people aged 18-29. Logging villages had a lower than 

average proportion (13.3%) of 30-39 year old members.   

 The highest level of education completed differed significantly among village types 

(p=0.02; Table 2). Although the majority of people had a middle school education (51.2%), 

subsistence villages were less educated than the other three village types, with lower 

proportions of high school educated community members and higher proportions of first year 
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and elementary school educated members. Additionally, logging villages had more middle 

school educated community members, but fewer primary school educated community 

members compared to other village types. Occupation also differed significantly among the 

village types (p<0.0005; Table 2), which was expected because I defined village types by their 

primary economic activities. More subsistence and GRAINE village members considered 

agriculture to be their primary occupation (69.6% and 69.5% respectively), compared to park 

(57.6%) and logging villages (39.1%). More people were employed by logging companies in 

logging villages (10.6%) compared to the other village types (< 3%).  

Table 2: Demographic characteristics of each village type and comparisons of means among groups. I present 
mean±SE for continuous measures (Kruskal-Wallis) and proportions for categorical measures (contingency tables 
and Chi-Square test). All significant p-values are highlighted in bold.  

 Village Type  

Variable Park Logging GRAINE Subsistence Average p-value 

Household Size 8.57±0.9 9.5±1.0 8.8±0.6 9.15±0.7 9.01±4.9 p=0.826 

No. Adults 3.77±0.4 4.28±0.5 4.5±0.3 3.46±0.3 3.99±2.2 p=0.098 

No. Children 4.83±0.8 5.22±0.8 4.3±0.6 5.4±0.6 4.95±4.1 p=0.689 

Gender (%) 
   Male 
   Female 

  
46.4 
53.6 

 
52.3 
47.7 

 
40.2 
59.8 

 
41.3 
58.7 

 
45.3 
54.7 

p=0.289 

Age Class (%) 
   18-29 
   30-39 
   40-49 
   50-59 
   60+ 

 
13.7 
20.0 
23.2 
16.8 
26.3 

 
23.8 
13.3 
22.9 
18.1 
21.9 

 
19.6 
18.6 
21.6 
16.5 
23.7 

 
20.7 
18.5 
22.8 
15.2 
22.8 

 
19.5 
17.5 
22.6 
16.7 
23.7 

p=0.959 

Education (%) 
   First Year 
   Elementary 
   Middle School 
   High School 
   University 

 
15.1 
19.8 
50.0 
11.6 
3.5 

 
7.2 
19.3 
63.9 
6.0 
3.6 

 
22.3  
13.9  
50.0 
10.6 
3.2 

 
17.1 
36.6 
43.9 
2.4 
0.0 

 
15.7 
22.0 
51.9 
7.8 
2.6 

p=0.002 

Occupation (%) 
   Agriculture 
   Logging Company 
   National Park 
   Hunter/Fisher 
   Commerce 

 
57.6 
3.3 
3.3 
1.1 
2.2 

 
39.1 
10.6 
0 
1.3 
3.4 

 
69.5 
2.1 
0 
0 
0 

 
69.6 
2.2 
0 
4.3 
1.1 

 
58.9 
4.5 
0.8 
1.7 
1.8 

p=0.0005 
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Health Indicators and Food Consumption 

 Health access and status did not differ significantly among village types (p=0.34; p=0.84). 

Members of all village types treated the last household illness at a hospital more often than at 

home. Sixty percent of park and GRAINE respondents reported being treated at the hospital, 

compared to 75% of subsistence and logging respondents. At least 80% of respondents in each 

village type reported that familial health was either the same or better than the previous year. 

Park and logging villages, however, reported fewer instances of health improvement and a few 

more instances of health deterioration. There was also no significant difference among village 

types concerning their principal drinking water source (p=0.08). The majority of households 

obtained drinking water from a water pump less than five minutes from their home.  

 Number of daily meals consumed per household was similar among village types, with 

an average of 2.26 meals consumed per day (H=4.97, df=3, p=0.17). Mean weekly household 

consumption of both bushmeat and cassava (the staple carbohydrate in Gabon), however, 

differed significantly among village types (bushmeat: H=21.82, df=3, p<0.0001; cassava: 

H=26.11, df=3, p<0.0001). Logging villages consumed bushmeat most frequently (2.34 days per 

week), followed by subsistence villages (1.42 days per week), while GRAINE and park villages 

consumed bushmeat least frequently (0.93 and 0.64 days per week, respectively). Subsistence 

and GRAINE villages recorded the highest frequency of cassava consumption (6.1 and 5.3 days 

per week, respectively), while logging and park villages consumed cassava less frequently (3.3 

and 2.9 days per week, respectively). Mean weekly household consumption of fish (1.1 days), 

vegetables (4.0 days), and fruits (0.78 days) did not differ significantly among village types (fish: 

H=6.26, df=3, p=0.10; vegetables: H=4.58, df=3, p=0.21; fruits: H=1.51, df=3 p=0.68). There was 

also no significant difference among village types in seasonal consumption patterns (p=0.79). 

   Skilled Trade 
   Other 
   Student 
   Retired 
   None 
 

4.4 
6.5 
6.5 
8.7 
6.5 

5.3 
13.2 
15.9 
2.6 
7.9 

3.2 
9.5 
8.4 
2.1 
5.3 

1.1 
3.3 
5.4 
4.3 
8.7 

3.5 
8.2 
9.1 
4.4 
7.1 
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About 50% of respondents in each village type said they consume the same amount of food 

regardless of the season, while the other 50% said their consumption changes with season. 

 The food consumption score, which is a proxy for food security and based on the World 

Food Program’s (WFP) weighted consumption index (WFP, 2008), differed significantly among 

village types (H=9.835, df=3, p=0.02). This scoring system is based on weekly food intake, 

dietary diversity, and relative nutritional importance of the standard food groups (staple 

carbohydrates, vegetables, fruit, and protein). Food groups with higher nutritional importance, 

as determined by the WFP, are weighted more heavily. Out of a maximum consumption score 

of 56 in my survey (indicating all food groups were eaten every day of the week), subsistence 

villages had the highest mean score (25.26), followed by logging (23.26), GRAINE (21.05), and 

park villages (19.0). There was a significant difference in the food security level among village 

types (p=0.04), based on consumption score thresholds defined by the WFP. Park and GRAINE 

villages contained the highest proportions of food insecure households (54% and 50%), 

compared to logging and subsistence villages (36% and 18%). I did not, however, collect 

consumption information concerning dairy, sugar and oil intake, so my food consumption 

scores are likely under estimated. In addition, I did not include chicken or domestic meat 

consumption in my protein consumption scores due to errors in data collection. I originally 

asked about meat consumption in general, but realized later that respondents were only 

reporting bushmeat consumption, not other types of meat consumption. 

Social Capital and Cohesion 

 The average level of trust among all village types was 66% (H=0.96, df=3, p=0.81), 

meaning that respondents answered positively to two of the three trust questions in my survey. 

There was no significant difference across village types in the response to individual trust-

related question, demonstrating that the question to which people answered “no” was not 

dependent on village type. People were generally less likely to trust their neighbors to lend 

them money (55%), but trusted them to not steal (77%) and to reimburse loaned money (71%). 

Park villages organized and worked collectively less than other village types (p=0.0004). On 

average, 77.3% of households in other village types were members of community organizations 
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such as agricultural cooperatives, financial support groups, or village associations, but 62.9% of 

park households did not belong to any group. Fewer park households also attended community 

meetings (68.8%) than households in other village types (85.8%), though the difference was not 

statistically significant (p=0.09). 

Natural Resource Use and Consumption 

 Households in each village type used forest resources for agriculture, hunting, fishing, 

and the collection of non-timber forest products (e.g. fruits, leaves, roots) and timber products 

(i.e. construction wood and firewood). Almost all households (97-100%) across the four village 

types participated in agriculture and collected timber products. While the proportion of the 

population per village type that collected non-timber forest products (NTFPs) was not 

statistically significant (p=0.11), there was an observable tendency towards fewer park 

households collecting NTFPs (94.4%, 93.3%, 91.2% and 77.1% for logging, GRAINE, subsistence, 

and park households, respectively). The proportion of the population that frequently 

participated in hunting and fishing differed significantly among village types (hunting: p=0.0001; 

fishing: p=0.005). Park villages contained the fewest hunters (14.3%) and logging villages 

contained the most (61.1%; Figure 3). GRAINE villages contained the fewest fishermen (16.7%), 

whereas the proportion of fishermen in other village types was between 50-53% (Figure 3). 

Frequent hunting and fishing activity was defined as a household member conducting the 

activity at least one time per month during the season.  
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        Figure 3: Proportion of the population per village type that are frequent hunters and  
                        fisherman (hunt or fish 1+ times per month during the season). 

 
 Although agriculture was prevalent among all village types, park households had 

significantly fewer plantations (H=26.807, df=3, p<0.0001) and smaller plantations (p=0.0004). 

Average number of plantations per household was 2.0 for park villages, and 2.8, 3.2, and 3.4 for 

logging, GRAINE and subsistence villages, respectively. Ninety-four percent of park households 

reported owning plantations smaller than one hectare, compared to 29% in subsistence, 42% in 

logging, and 63% in GRAINE villages. The most common crops grown were cassava, plantain, 

peanuts, and a variety of vegetables (e.g. tomato, eggplant, okra). 

 The presence of agricultural pests differed among village types. Park villages 

experienced significantly fewer species of pests compared to all other village types (H=9.69, 

df=3, p=0.02). Of 14 possible pest species, park villages were affected by an average of 3.9 

pests, while subsistence villages were affected by 4.6, logging villages by 4.9, and GRAINE 

villages by 5.3 pest species. The most common pests were elephants, red river hogs, 

hedgehogs, insects and disease. Of these pest species, elephants affected park and GRAINE 

villages more frequently than logging or subsistence villages (H=22.64, df=3, p<0.0001) and red 

river hogs affected subsistence and GRAINE villages more frequently than park or logging 

villages (H=23.57, df=3, p<0.0001). Hedgehogs affected logging villages more frequently 

(H=12.17, df=3, p=0.007) and insects affected GRAINE villages more frequently (H=8.91, df=3, 
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p=0.03) than the other village types. The prevalence of crop disease did not differ significantly 

among village types.  

 Hunting frequency differed significantly among village type, but fishing frequency did 

not. Park households hunted more frequently than households in other village types (H=8.27, 

df=3, p=0.04), with an average of 2.1 hunting trips per week compared to 1.5 in subsistence, 1.4 

in logging, and 0.9 in GRAINE villages. The amount of game captured per hunting trip across 

village types did not differ significantly (H=7.15, df=3, p=0.07), with an average of 3.1 captured 

game per trip. The primary game species were blue duiker (Cephalophus moniticola) and other 

duiker species (Cephalophus spp.) I calculated the average number of game captured per week 

per village type by multiplying the number of active hunters by the number of hunting trips per 

week by the number of game captured per week. Logging villagers killed 98.9 animals per week, 

followed by subsistence villagers at 77.2 animals per week. Park (27.3 animals) and GRAINE 

villagers (13.9 animals) killed many fewer animals per week. Households fished on average 1.6 

times per week across village types. 

 Although agriculture was primarily pursued for personal consumption, subsistence 

villages produced significantly more crops for commercial use compared to the other village 

types (p=0.005; Table 3). While the proportion of households pursuing hunting as an economic 

activity did not differ significantly across village types (Table 3), there was an observable 

tendency for logging households to hunt primarily for commercial use and for park households 

to hunt primarily for subsistence use (Table 3). Although fishing was conducted primarily as a 

subsistence activity, subsistence villages fished significantly more for economic reasons 

compared to the other village types (p=0.02; Table 3). Timber and NTFPs were used almost 

exclusively for subsistence purposes (Table 3). Overall, a larger proportion of households 

among all village types pursued hunting and fishing as economic activities compared to 

agriculture and the collection of timber and NTFPs.   
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Table 3:  Subsistence and economic use of natural resources, presented as the proportion of all households per 
village type utilizing the resource for either subsistence or economic purposes. Significance levels are presented for 
comparisons among groups, based on categorical measures (contingency tables and Chi-Square test). All significant 
p-values are highlighted in bold. 

 

 Monthly income earned from hunting activities, through the sale of captured bushmeat, 

differed significantly among village types (H=16.45, df=3, p=0.0009; Table 4). Logging and 

subsistence households earned more income from the sale of bushmeat ($50.70 and $42.23 

per month, respectively) compared to park and GRAINE households ($12.07 and $7.02 per 

month, respectively). Monthly income earned from fishing activities also differed significantly 

(H=15.07, df=3, p=0.002; Table 4). Subsistence households earned much more income from 

selling fish ($53.15 per month) compared to the other village types. Logging households earned 

the second highest income from selling fish ($17.76 per month), followed by park households 

($8.86 per month), and then GRAINE households ($2.17 per month). I was unable to calculate 

monthly income earned through the sale of crops or non-timber/timber resources because 

respondents were often unsure about the income earned through each activity. 

 

Wealth in Assets 

 Village Type  

Resource Park Logging GRAINE Subsistence p-value 

Agriculture (%) 
   Subsistence 
   Economic 

 
96.3 
3.9 

 
91.2 
0 

 
79.3 
0 

 
69.7 
12.1 

p=0.0005 
 

Hunting (%) 
   Subsistence 
   Economic 

 
62.5 
25.0 

 
37.5 
58.3 

 
37.5 
25 

 
31.3 
37.5 

p=0.09 
 

Fishing (%) 
   Subsistence 
   Economic 

 
82.5 
9.5 

 
63.9 
9.5 

 
80.0 
0.0 

 
28.6 
38.1 

p=0.02 

NTFPs (%) 
   Subsistence 
   Economic 

 
100 
0 

 
88 
0 

 
89 
0 

 
90 
3 

p=0.72 
 

Timber: (%) 
   Subsistence 
   Economic 

 
100 
0 

 
100 
0 

 
100 
0 

 
100 
0 

p=0.86 
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 Wealth in assets differed significantly among village types (H=9.74, df=3, p=0.02), but 

was negatively related to distance from the city of Makokou (H=28.26, df=12, p=0.005). Park 

and GRAINE households contained on average higher wealth in material goods ($1,436.39 and 

$1,290.81, respectively) compared to logging ($899.36) and subsistence households ($632.47). 

However, park and GRAINE villages were located significantly closer to the city center, and as 

such, had more access to these goods. Wealth in the form of livestock is also an important 

measure of household wealth, but there was no relationship between the number of chickens, 

ducks, goats, or sheep owned and village type. 

 Wealth in terms of housing material (e.g. roofs, walls, floors) also differed significantly 

among village types (H=13.55, df=3, p=0.004), but was once again negatively related to distance 

from Makokou (H=42.67, df=12, p<0.0001). On a wealth scale from 1 to 5 (1 being poorest and 

5 being wealthiest), subsistence households were significantly poorer than the other village 

types. Subsistence households had a mean housing material score of 3.0, whereas logging and 

park households had a score of 3.6 and GRAINE households a score of 3.9. 

 Income 

 The proportion of households that had at least one family member employed with a 

salaried position was significantly different across village types (p<0.0001; Table 4), but the 

proportion of households employed in small business (e.g. skilled trade and small commerce) 

was not (Table 4). 73% of GRAINE households had at least one member employed with a 

salaried position, while only 14.7% of subsistence households were employed. 61.1% of logging 

households had at least one member employed with a salaried position compared to 48.6% in 

park households. Pensions earned through retirement were excluded from these calculations 

due to low response rates concerning the amount of income earned. 

 Income generated through salaried employment differed significantly across village 

types (H=20.95, df=3, p=0.0001; Table 4). GRAINE households earned significantly more income 

than households in other village types, earning an average of $372.61 per month. Logging 

households had the second highest income ($186.52 per month) followed by park households 

($136.12 per month), and lastly, subsistence households ($39.18 per month). Although income 
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earned through small business did not differ significantly among village type (Table 4), there 

was a tendency for subsistence and GRAINE households to earn less ($44.93 and $52.68, 

respectively) than park and logging households ($117.72 and $136.12, respectively). By 

combining these values, I estimated that GRAINE households earned the highest total (salaried 

plus small business) income, earning $425.29 per month, while subsistence households earned 

the least ($84.11). Logging and park villages earned $322.64 per month and $253.93 per month, 

respectively.  

Table 4: Proportion of households employed by source and income earned by source per village type. I present 
mean±SE for continuous measures (Kruskal-Wallis) and proportions for categorical measures (contingency tables 
and Chi-Square test). All significant p-values are highlighted in bold. 

 

Attitudes Towards Logging, GRAINE, and the National Park 

 Analysis of open-ended survey questions regarding people’s attitudes toward logging, 

GRAINE, and the national park determined that overall, people’s attitudes towards logging were 

equally split (50-50 between positive and negative), while attitudes towards GRAINE and the 

national park tended to be more positive (88.8% and 76.9% positive). Attitudes towards land-

use strategies differed among village types, however, most notably for national parks. While 85-

92% of respondents in other village types articulated positive attitudes towards the national 

park, only 42% of park village respondents shared that perspective. Primary complaints against 

the park concerned resource access and forest elephant conservation. As described by a park 

village respondent: “the national parks are not good because they protect elephants [who then 

eat our crops] and we want access back to hunt and fish as well.” Differing attitudes towards 

 Village Type  

Resource Park Logging GRAINE Subsistence p-value 

Employed (%) 
   Salaried Employment 
   Small Business 
   Total 

 
22.9 
60.0 
68.6 

 
52.8 
63.9 
77.8 

 
63.3 
36.7 
86.7 

 
8.8 
55.9 
55.9 

 
p<0.0001 
p=0.14 
p=0.04 

Income Earned ($) 
   Salaried Employment 
   Small Business 
   Hunting 
   Fishing   

 
136.2±51.13 
117.7±43.5 
12.1±1.7 
8.9±1.5 

 
186.5±42.3 
136.1±33.1 
50.7±3.5 
17.8±1.9 

 
372.6±118.9 
52.7±21.5 
7.0±1.2 
2.2±0.5 

 
39.2±23.4 
44.9±11.9 
42.2±2.9 
53.2±5.9 

 
p=0.0001 
p=0.37 
p=0.0009 
p=0.002 
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logging concessions were not as pronounced, but logging villages had slightly more positive 

perceptions of logging concessions (62% positive) than the other village types (45-50% positive) 

because “they bring jobs, they bring money, and they organize the town.” There was no 

observable difference among village types regarding attitudes towards GRAINE, which most 

people supported because the program brought employment opportunities to rural areas.  

Discussion 

 In a study of 15 villages in northeastern Gabon, I surveyed households to evaluate the 

effects of development and conservation strategies on the livelihoods of forest-dependent 

communities. Stratifying villages by their principal activity—logging, agro-industry, national 

park, and subsistence—I found that land-use strategy most strongly affected household 

livelihoods through income generation, the consumption and use of natural resources, and 

food security. Variation in the amount of asset wealth was most strongly related to distance to 

the regional capital, Makokou, whereas the livelihood measures of access to health care and 

social capital did not differ among village types. 

  While forest-dependent communities, regardless of land-use strategy, depended 

significantly on forest resources for subsistence needs, their level of dependency on these 

resources for economic purposes varied by land-use strategy, which was largely controlled by 

the generation of income through employment. Subsistence villages generated less income 

than all other village types, followed by park, logging, and GRAINE villages (in increasing order 

of income). Level of household employment also increased in that order, while the proportion 

of income earned through alternative revenue sources was inversely related to household 

employment and employment income (Figure 4). These patterns suggest that salaried 

employment leads to the greatest total household income, and that households search for 

alternative ways to supplement their income as salaried employment decreases. All three land-

use strategies, and therefore both conservation and development efforts in Gabon, contribute 

to improving local livelihoods through employment and income generation. Of the three, 

however, the national park provides the least number of employment opportunities, while 

GRAINE provides the most.  
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              Figure 4. Total amount of income earned through both salaried employment and small  
                       business for each village type.  As more income is earned through salaried employment, less  
                       income is earned through other revenue sources.  

 

 Subsistence villages relied on natural resources for economic use more than other 

village types, while GRAINE villages relied least on natural resources for economic benefit 

(Figure 5). My results, therefore, suggest an inverse relationship between resource use and 

income earned—as income generated through employment increases, the use of natural 

resources as a commercial activity for economic gain decreases. Previous studies confirm this 

trend, demonstrating that the degree to which natural resources are used as a subsistence 

activity versus economic activity depends on factors such as access to markets, wealth, and 

alternative income opportunities (Coad et al., 2013). Similarly, a comparative study of 

environmental income and rural livelihoods across Latin America, Asia, and sub-Saharan Africa 

found that natural resources constitute a larger share of household income in lower income 

houses than in higher income houses (Jagger, 2014). In my study area, hunting was the primary 

resource-dependent economic activity, followed by fishing. By contrast, the collection of timber 

and NTFPs did not contribute significantly to household income for any village type, probably 

because the ease of access to these resources eliminates the need for a market.   
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             Figure 5: Contribution of resources to household economics for each village type.  
              Subsistence households use a larger proportion of resources for economic purposes,  
              and GRAINE households the least. Hunting is the largest contributor to household  
              economics across all resource types.  
 
 

 
            Figure 6: Contribution of resources for household subsistence purposes for each village  
            type. Park villages use the majority of resources they collect for personal use, rather than  
            economic use; Subsistence households use resources for economic purposes. The extent  
                           to which logging households and GRAINE households use resources for subsistence                  
            depends on the resource type. 

 

 Income and resource use patterns suggest that park households would engage in 

hunting and fishing as alternative income generating activities more than logging or GRAINE 
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households because they have the lowest level of employment and earn the least amount of 

income. To the contrary, park households hunted, fished, and collected crops, timber and 

NTFPs more frequently for subsistence purposes and less for commercialization compared to 

the other village types (Figure 5 and 6). One possible cause for this pattern is that national park 

laws restrict resource access, thereby limiting the availability of resources for commercialization 

(Colchester, 2004). This is likely only partially the case in my study. Park households reside 

within the 5km buffer zone surrounding the park, where hunting, fishing, agriculture, and 

resource collection are all allowed (Conseil National des Parcs Nationaux du Gabon, 2005). 

Therefore, park villages are not completely cut-off from resources, but the area in which they 

can conduct these activities is smaller than many villages. Another, probably stronger cause for 

the lack of resource commercialization, particularly bushmeat, is the depletion of resources 

around park villages because of their proximity to Makokou (Koerner et al., 2016). Park villages 

are located closer to the city than the other village types, and the relatively large population of 

Makokou would be expected to exert high hunting pressure in the forests closest to it 

compared to forests near less populous rural villages. The notion that wildlife is depleted 

around park villages is supported by my finding that inhabitants of park villages hunt more 

frequently than those of other village types, but kill lower amounts of game. It is unclear if 

restrictions against hunting in the park have affected these communities. If villagers respect 

park borders, they may have depleted their wildlife because of their smaller hunting area. If 

villagers do not respect park borders, then it is possible that the animal community in the park 

has been reduced by intense hunting.  Either way, park households likely commercialize 

bushmeat less because they preferentially keep the limited wild meat for household 

consumption.   

 Limited income opportunities and food availability may in turn be contributing to low 

food security in park villages, driven by low rates of both bushmeat and cassava (carbohydrate) 

consumption. Park households had both lower incomes than either logging or GRAINE 

households and more limited opportunities to harvest resources. Thus, park villages may have 

less available income to purchase additional food supplies, such as domestic meat. Several 

studies have shown that bushmeat is a primary source of protein in Central Africa, as well as an 
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important source of income for rural populations (van Vliet & Nasi, 2008; Nasi et al., 2011; 

Foerster et al., 2011). The depleted bushmeat base around park villages may thus be the driving 

factor behind low rates of protein consumption; households may not be able to capture 

sufficient amounts of bushmeat to meet household needs, much less the ability to sell the 

surplus to generate income. Low carbohydrate consumption in park villages, on the other hand, 

is likely driven by households participating less intensively in agricultural activities compared to 

households in other village types. Although the majority of park households participated in 

agriculture, they had fewer and smaller plantations compared to households in other village 

types, suggesting they produce smaller crop harvests. Low production likely translates into 

decreased availability for personal consumption as well as for sale. High levels of human-

elephant conflict probably reduced agriculture by park villages. Elephants are agricultural pests 

throughout Africa, raiding plantations in search of food and threatening rural livelihood security 

(Hedges & Gunaryadi, 2009; Osborn & Parker, 2003). This is an especially pressing issue in 

Gabon, as development pressures are compressing forest elephant populations into protected 

areas, increasing conflict with people who live around the parks (Breuer et al., 2016). This is 

supported by my study, which found that although households in all villages reported conflict 

with elephants, park households reported the highest frequency of conflict. Park households 

also held more negative perceptions towards the park than other village types because they 

blamed crop raiding by elephants on the park. 

 Conversely, my results indicate that the GRAINE program has positive effects on 

livelihoods through the provision of employment opportunities, but has not guaranteed food 

security. The GRAINE program employs a substantially higher proportion of the population than 

either logging concessions or the national park, and contributes significantly to household 

income. As a result, household level exploitation of forest resources for commercial purposes is 

lower in GRAINE villages. The GRAINE program is meant to increase food security, but GRAINE 

households had the second lowest food security score because of low protein consumption. 

The low food security score for GRAINE villages, however, could be a result of the lack of 

information gathered concerning domestic meat consumption (chicken and store-bought 

meats). Other studies have found that bushmeat consumption decreases and 
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domestic/purchased meat consumption increases with increasing household income (Jenkins et 

al., 2011; Poulsen et al., 2011b; Wilkie et al., 2016). GRAINE households, therefore, may be 

adopting these other protein sources and may be more food secure than my results suggest.  

 Logging concessions have positive impacts on local livelihoods because they provide 

both direct employment and the opportunity to commercialize natural resources. Though they 

offer fewer salaried positions than the GRAINE program, logging concessions in Central Africa 

generally employ local people for seasonal positions, while more long-term and qualified 

positions are filled by external workers (Lescuyer et al., 2012). Households in logging villages 

can often supplement their income by exploiting wildlife and becoming commercial producers 

to meet the increased bushmeat demand from the influx of external workers (Poulsen et al., 

2009). This is likely the case in the logging villages included in this study, which had the highest 

rate of hunting among all village types, more than double that of park and GRAINE villages. 

Since the logging villages are relatively distant from Makokou, wildlife communities are likely to 

be more intact. Hunters can also employ the logging roads (and possibly logging trucks) to 

travel farther in search of game.  

 Concerning conservation, my results suggest that neither the national park, the GRAINE 

program, nor logging concessions are making significant strides towards meeting conservation 

goals around the Makokou area--compared to subsistence villages, the environmental impacts 

of each land-use strategy do not seem to be any more reduced. Although the national park is 

meant to protect biodiversity, my study and others (Koerner et al., 2016) suggest that the 

northern section of the park is likely subject to heavy hunting from Makokou and the nearby 

villages. Additionally, a concurrent study found that park villages have equal or lower encounter 

rates of games species than other village types (Poulsen, pers. comm). I also found fewer 

numbers of agricultural pest species in park villages, further indicating reduced biodiversity. 

While the GRAINE program seems to be limiting household level natural resource exploitation, 

industrial agriculture still involves deforestations for plantation creation (de Wasseige et al., 

2015; Gibbs et al., 2010). As such, GRAINE activities may degrade the forest and soils if efforts 

are not made to employ sustainable practices that increase productivity, optimize land use, and 

prevent the loss of biodiversity (Laurance et al, 2014). The commercialization of bushmeat in 
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logging villages is positively affecting local livelihoods, but must be monitored to prevent 

overharvesting and future wildlife depletion. Multiple studies have demonstrated that 

bushmeat offtake is alarmingly high around logging concessions, and call for sustainable 

hunting practices to be implemented to prevent overexploitation and declines in wildlife 

populations (Poulsen et al., 2009; Poulsen et al., 2011a; Vermeulen et al., 2009). 

 My results demonstrate that development and conservation strategies in the Makokou 

area of Gabon have differing effects on household livelihoods and levels of natural resource 

exploitation. Compared to subsistence villages, the GRAINE program and logging concessions 

have a positive impact on livelihoods by providing job and income opportunities. The national 

park does as well, but to a much lesser extent. GRAINE households earn the highest income and 

conversely have the lowest level of resource exploitation, while logging villages exploit 

resources as needed to supplement income and meet subsistence needs. The national park, on 

the other hand, provides limited job opportunities to households, but also presents limited 

opportunities to exploit resources due to hunting pressure from Makokou coupled with a 

hunting territory that is limited by its proximity to the park. These two factors, in turn, might 

lead to low food security in park villages.  

 These findings highlight the importance of integrating development and conservation 

strategies to secure the livelihoods of rural, forest-dependent communities as well as the long-

term viability of species and ecosystems. These initiatives may be most impactful if they 

provide economic incentives for participation in conservation activities. Possible strategies 

include: 

• Devolution of land management: Devolving land management from centralized 

to local governance structures, where the Gabon National Parks Agency (ANPN) 

sets national and regional conservation targets but local communities have the 

power to create their own management plan to achieve them, could present a 

sound approach. This can promote conservation while creating local jobs 

because communities are more likely to sustainably manage resources when 

they have secure land rights and the ability to create laws and norms 
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surrounding resource use based on local and traditional knowledge (Walters et 

al., 2015). This would require the creation of strong, trusting, and collaborative 

partnerships between the state and local communities, with ANPN accepting to 

fill an advisory position to local communities that would take managerial lead.  

 

• Investments in locally based eco-tourism initiatives: Eco-tourism strives to ensure 

a just and equal distribution of funds generated from conservation activities to 

communities near national parks to compensate them for loss of resource 

access. Not only can a percentage of park entrance fees be redistributed back to 

peripheral communities for community development, but direct hire of 

community members as tour guides, lodging staff, and site maintenance can 

provide direct employment opportunities. Additionally, eco-tourism can provide 

alternative sources of income through the development of local craft industries 

to create souvenirs (Wunder, 2000).  

 

• Rearing game species: Rearing common game species in captivity, such as 

duikers or porcupine, could provide an alternative income source while 

combatting forest degradation due to overhunting. This may help meet the 

increased bushmeat demand around logging concessions, while reducing wild 

bushmeat offtake (Tieguhong & Betti, 2017).  

 

• ANPN-GRAINE-Park village collaboration: ANPN could work in collaboration with 

the GRAINE program to ensure that park villages have equal access to 

employment in GRAINE fields. Many park villages in the Makokou area are within 

a relatively near distance to GRAINE fields, so arrangements could be made with 

ANPN to provide transport to these fields. In return, park villages could work 

with ANPN to develop a strategy and monitoring plan focused on upholding park 

regulations. 
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• Elephant deterrent strategies: Another solution would be for ANPN to work with 

park villages to develop elephant deterrent strategies to reduce crop raiding. 

While not providing a direct means of employment, this may help to address 

issues of low food security in park villages. Deterrent strategies should employ 

locally available and affordable materials for practicality, so that communities 

can maintain and replicate strategies themselves. Possible deterrent strategies 

include creating bee-hive fences, which have proven successful in East Africa 

(King et al., 2011) but would require significant training and capacity 

development, or constructing live-fences containing buffer crops that are 

unpalatable to elephants. 

While these are just a few examples of potential ways to integrate conservation and 

development, the most successful initiatives will incorporate a mix of multiple strategies. They 

will also have greater impact and be more sustainable if partnerships are created between the 

GoG, logging companies and the local communities who share the common resource of 

interest. 
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