
 
 
 
 

THE SOCIAL, ECONOMIC AND CULTURAL DIMENSIONS OF 
BUSHMEAT IN YAOUNDE, CAMEROON 

 
 
 
 
 
 
 
 
 
 

A DISSERTATION 
SUBMITTED TO THE DEPARTMENT OF ANTHROPOLOGY 

AND THE COMMITTEE ON GRADUATE STUDIES 
OF STANFORD UNIVERSITY 

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 
FOR THE DEGREE OF 

DOCTOR OF PHILOSOPHY 
 
 
 
 
 
 
 
 
 
 
 

SHANNON GRAY RANDOLPH 
MARCH 2016 

 
 
 
 
 
 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      http://creativecommons.org/licenses/by-nc/3.0/us/

 

 

 

This dissertation is online at: http://purl.stanford.edu/zg629fp3962

 

© 2016 by Shannon Gray Randolph. All Rights Reserved.

Re-distributed by Stanford University under license with the author.

This work is licensed under a Creative Commons Attribution-
Noncommercial 3.0 United States License.

ii

http://creativecommons.org/licenses/by-nc/3.0/us/
http://creativecommons.org/licenses/by-nc/3.0/us/
http://purl.stanford.edu/zg629fp3962


I certify that I have read this dissertation and that, in my opinion, it is fully adequate
in scope and quality as a dissertation for the degree of Doctor of Philosophy.

James Jones, Primary Adviser

I certify that I have read this dissertation and that, in my opinion, it is fully adequate
in scope and quality as a dissertation for the degree of Doctor of Philosophy.

Lisa Curran

I certify that I have read this dissertation and that, in my opinion, it is fully adequate
in scope and quality as a dissertation for the degree of Doctor of Philosophy.

William Durham

Approved for the Stanford University Committee on Graduate Studies.

Patricia J. Gumport, Vice Provost for Graduate Education

This signature page was generated electronically upon submission of this dissertation in 
electronic format. An original signed hard copy of the signature page is on file in
University Archives.

iii



! iv!

ABSTRACT 
 

‘Bushmeat’ is the colloquial term used by sub-Saharan Africans and 

conservationists to refer to over 177 popularly consumed wild land animal species, 

from common duikers, snakes and cane rats to the increasingly rare dwarf crocodiles, 

forest elephants, chimpanzees and gorillas. Urban bushmeat demand may now account 

for the majority of wild meat consumed in Central Africa, posing environmental, 

health, and economic dilemmas. The bushmeat trade represents a complex and 

dynamic interaction of cultural, political, socio-economic, and status-seeking 

behaviors. This dissertation explores the socio-economic, cultural, ecological, and 

trade network dimensions of bushmeat consumption and trade in Yaoundé, Cameroon 

through inquiries framed in political ecology, social capital theory, and grounded 

theory.  A mixed methods approach was required to appreciate the full complexity of 

the situation, actor motives, and linkages therein. I employed ethnographic methods in 

markets, on trade runs, in restaurants, and in people’s homes and work places with 

over 250 interviews with traders, consumers, law enforcement personnel, and 

members of non-governmental conservation organizations; market sales and buyer 

demographic surveys covering 4112 market purchases over 12 months; as well as a 

comprehensive census in 13 bushmeat selling markets and 211 restaurants. 

Across Yaoundé’s restaurants, street stalls and hotels, bushmeat serves as a 

food security buffer for low income families, provides preferred protein sources for 

middle class restaurant patrons and families, and meets luxury demand for endangered 

taxa purchased through personal contacts on a gray market. In the primary market, 

older, wealthy men from particular ethnic groups in Southern Cameroon were most 

likely to purchase prized species from the market to consume at home or to share, 

whereas, women were most likely to purchase bushmeat at markets to resell. The 

majority of buyers were members of ethnic groups originating in the Center Region of 

Cameroon and, secondarily, the southern-forested South and East Regions. These were 

also the primary source regions for bushmeat sold in Yaoundé, suggesting that 

geographic origins may continue to shape food preferences in urban areas.  

Yaoundé’s thriving open bushmeat market circulated ca. 660 – 1,320 tons y-1 

of bushmeat generating ca. US$ 4.4 – 8.8M y-1 gross revenues. Bushmeat sales in 
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restaurants, street stalls and hotels account for an additional $1.8M y-1 gross revenues. 

Over 24 taxa were documented in the primary market, including rodents (31% of 

carcass sales), ungulates (17%), primates (13%), scaly anteaters (12%), and reptiles 

(11%). With the exception of cane rat, all high-selling species were worth more in a 

fresh versus smoked condition. Stratifying by price per kg and taxonomical group, live 

rodents (e.g., porcupine) and scaly anteaters (e.g., tree pangolin) were the most 

expensive taxa sold garnering >US$ 7 per kg. The least expensive meat purchased was 

smoked ungulates (e.g., blue duiker) at  < US$ 2 per kg. By taxon, live porcupine, live 

tree pangolin, and both fresh and smoked squirrel unexpectedly emerge as the most 

expensive items (> US$ 6 per kg). Rarity of taxa was correlated with higher restaurant 

meal prices. The surprisingly high mean price per sale (± SD, US$ 19 ± 13.83) in the 

primary market suggests a growing wealthy population consuming bushmeat as well 

as a wide range of consumer purchasing power. 

 Surprisingly few (n = 54) daily sellers coordinated market sales across the 13 

open bushmeat markets, while an estimated 2/3 of the trade actors – traders and meat 

cleaners primarily – were invisible to market counts. Women dominated the urban 

market and restaurant trade and reseller realm while men dominated the meat-cleaning 

realm in urban markets. Women entering as sellers with no base capital (i.e., financial 

safety net to purchase bushmeat) could attain trader status in merely two years, 

rendering an attractive option for less-educated women to gain economic 

independence. However, many women with high school education and beyond were 

also relegated to this higher-risk, highly variable sector but expressed preference to 

leave the trade. Part-time traders had the longest tenure in their occupation, indicating 

that bushmeat trading supplements other income sources, including poor government 

salaries. Mean profit loss per sale ((± SD, US$ -0.84 ± 4.36) reflects the potentially 

risky nature of bushmeat trading. Profit declined with price, rendering lower-priced, 

smaller, less rare items a safer economic choice. However, social benefits may be 

accrued from trade in higher-risk items, such as crocodile, to high-status buyers.  

Cameroon’s urban bushmeat trade network analysis revealed a highly 

decentralized network, with the exception of one centralized market.  The primary 

bushmeat market accounted for ~ 50% of all restaurant sourcing, primarily to higher 
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priced bushmeat restaurants. The remaining markets and restaurants formed a 

decentralized network of inter-trading, sourcing lower-priced bushmeat. Personal 

contacts that bypassed known market spaces drove the trade of large, gun-hunted, 

Class A and B species to the highest-priced restaurants. Typical within decentralized 

quasi-legal networks, this bushmeat network only shifted rather than declined 

following law enforcement efforts. From interviews and participant observation in 

both restaurants and markets with urban consumers, this dissertation provides a unique 

lens into the motivations and perceived socio-cultural and economic value of 

bushmeat. Moreover, examining an illicit trade from multiple levels spanning the 

entire urban network, the primary market, restaurants, and individual actors offers key 

insights for enhancing policies and interventions that aim to reduce either the volume 

or key taxonomic groups or species traded. Combined, these results reveal possibilities 

for reshaping a regulated trade that would incorporate the suite of livelihood and 

socio-cultural needs currently met through consuming and selling bushmeat in urban 

Central Africa. 
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CHAPTER 1 

 INTRODUCTION: URBAN BUSHMEAT MARKETS, TRADE AND 
CONSUMER DEMAND IN YAOUNDE, CAMEROON 

 
Bushmeat is life here. If you give someone a monkey, they can do anything for you. 

(Cameroonian ecoguard) 
 

‘Bushmeat’ is the colloquial term used by sub-Saharan Africans and 

conservationists to refer to over 177 popularly consumed wild land animal species, 

from common duikers, snakes and cane rats to the increasingly rare dwarf crocodiles, 

forest elephants, chimpanzees and gorillas (Milner-Gulland and Bennett 2003, Taylor 

et al. 2015). The bushmeat trade represents a long-standing source of local protein 

security, income, and traditional medicine in rural areas (Nasi et al. 2008). However, 

commercial trade has increased dramatically over the past three decades coupled with 

growing urban populations and the expansion of development and road infrastructure 

projects to extract timber and other forest resources (Wilkie and Carpenter 1999, 2001, 

Poulsen et al. 2009, Macdonald et al. 2012).  Currently, ~4.9Mt y-1 of wild mammalian 

meat is harvested annually across the African tropics (Wilkie and Carpenter 1999, Fa 

and Peres 2001, Fa et al. 2002). These market conditions and bushmeat trade and 

consumption patterns pose significant environmental, economic, food security, and 

public health concerns (Wilkie and Carpenter 1999, Newing 2001, Wilkie and Godoy 

2001, Chardonnet et al. 2002, Fa et al. 2003, Milner-Gulland and Bennett 2003, Solly 

2004, Wolfe et al. 2005, Fa 2007, Nasi et al. 2011, Arnold et al. 2011, Golden et al. 

2011, Abernethy et al. 2013, Anarte et al. 2015, Fa et al. 2015).   

Wild meat is particularly distinctive in the realm of resource extraction for 

several reasons. First, wild caught meat represents a living resource that may be 

transformed directly into food when captured or killed. The Central African wild meat 

(i.e., bushmeat) trade is distinct from other forms of international resource extraction 

in that it is coordinated and overwhelmingly consumed by Africans. Bushmeat 

symbolizes food, biodiversity, zoonotic disease, livelihoods, medicine, and culture to 

different actors.  
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Humans have occupied, hunted and foraged in the Congo Basin forests for 

20,000 years. Throughout this time, the meat of wild animals has been a staple in the 

diets of tropical forest peoples, available freely to any who could hunt or trap (Elliott 

et al. 2002). Local populations have valued wild animals for food, spiritual, and 

medicinal uses since the earliest accounts of Congo basin human habitation. 

(Laburthe-Tolra 1985, Vansina 1990). However, urban bushmeat demand may now 

account for the majority of wild meat consumed in Central Africa (de Merode and 

Cowlishaw 2006). According to conservation biologist John Fa (2003), current 

consumption patterns are creating the conditions for a food security crisis for local 

populations by 2050. Bennett et al. (2007) argue that the solution lies in policy 

enforcement, land-use planning, and community resource management. They place the 

blame squarely on “the failure of development policies” to invest in long-term income 

opportunities in rural areas and to provide expanding urban populations with means 

for secure livelihoods and sustainable animal protein sources (Bennett et al. 2007). 

However, these bushmeat conservation experts fail to consider the major non-

economic factors influencing urban peoples’ food choices.  

Socio-economic, cultural and structural drivers shaping the urban bushmeat 

trade need to be investigated (Brown and Williams 2003, Davies and Brown 2007, 

Keane et al. 2008, Bunnefield et al. 2011, Nasi et al. 2011b, Robards et al. 2011, 

Schlüter et al. 2012, Nyaki et al. 2014).  The social and symbolic meanings of wildlife 

to urban Cameroonians appear to diverge considerably from that of Western 

conservation organizations and legal frameworks. Well-intended, yet ill-suited 

conservation efforts and policies may even exacerbate the trade (Nyaki et al. 2014, 

Cronin et al. 2015). Unpacking responses to policies, valuations of bushmeat, and 

related consumer demand patterns within an urban bushmeat trade network is essential 

to inform the design and implementation of effective policies.  

This dissertation explores the social meanings and fabric (i.e., network) linking 

actors of the trade through inquiries framed in political ecology, social capital theory, 

demography and ethnography. To gain access to both low-income and wealthy 

consumers in Yaoundé, I conducted ethnography in the primary market and across a 

range of restaurants selling bushmeat to consumers across the socioeconomic 



! 3!

spectrum. I also examined the consumer preferences and consumption behaviors in 

restaurants, an understudied aspect of the trade. I conducted a yearlong survey of sales 

and buyer demographics in a primary urban market and a survey of overt markets and 

restaurants to map out the network sourcing paths from rural to urban and urban to 

urban suppliers of bushmeat bushmeat. Finally, I explore innovative bushmeat policies 

and marketing tools to better address the trade. 

I examine the ways in which the material consumption, trade, and perceived 

meaning of particular objects reflect aspects of psychological and socio-cultural 

identities and shape the demand and trade of this forest product in urban Central 

Africa.  A suite of methodologies were employed to explore: 1) the social significance 

of wild meat to different actors at the individual (e.g., individual consumers and 

traders) and institutional (e.g., restaurant and markets) levels; 2) the motivations for 

trading and consuming wild meat; 3) the network configuration connecting these 

various actors in a quasi-legal to illegal wild animal meat; and; 4) policy implications.  

Fieldwork was conducted from September 2008 to August 2010 in Yaoundé 

(310 km2), a major urban destination hub for wild game in Cameroon, and a rapidly 

expanding Central African capitol city. From 1980 to 2001, the city surface area 

increased four fold – from 38 km2 to 159 km2. The rapid growth of both city surface 

area and population were driven predominately by rural to urban migration. In 

Yaoundé and Douala, relatively recent rural to urban internal migrants comprised 

>50% of total residents (BUCREP 2010). Rural migrants carry food preferences and 

rural cultural and trading ties, thereby influencing the urban market system while 

placing increased demand for rural products, including bushmeat. 

 Chapters address different aspects of the bushmeat trade in Yaoundé and 

present results from four coordinated studies. Chapter 2 examines the demographic 

patterns and motives driving the choice to join the bushmeat trade in the role of a 

trader, reseller, or meat cleaner. Chapter 3 defines the actors in an urban bushmeat 

trade as well as the network structure facilitating the trade. Chapter 4 explores the 

factors defining high and low status bushmeat-selling restaurants, street stalls, and 

hotels to examine the assumption that the urban trade either meets food security needs 

or serves as a status symbol. The demographic and psychological motives for 
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consuming bushmeat and particular bushmeat species are examined in Chapter 5. 

Then, I assess the bushmeat animal types that are most popular for various purposes as 

a means to: increase one’s social capital, reinforce ethnic identity or kinship bonds, or 

meet dietary needs. Chapter 6 examines the ecological economics of the primary 

market to identify the key species sold and to evaluate whether policies and seasonal 

patterns influence sales throughout the year. Chapter 7 provides a synthesis of findings 

with policy implications. 
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CHAPTER 2 
URBAN BUSHMEAT MARKET ACTORS AND MOTIVES 

!
!

ABSTRACT 

Recent environmental management studies have highlighted the need for a 

study measuring how people trade-off utility with social costs and benefits at different 

states in a bushmeat trading system.  This study explores factors motivating 

individuals to join the urban bushmeat trade in Central Africa. Here I address why 

individuals choose to sell bushmeat in contrast to other legal informal market trades. 

Then I question relationships among urban bushmeat traders to determine whether 

they rely upon particular ethno-linguistic versus other types of social ties to generate a 

network of buyers. Data was collected through qualitative interviews in two urban 

areas and long-term participant observation in markets, restaurants and along urban 

trading routes in urban Yaoundé, Cameroon. This study reveals the demographics of 

market workers; and, the economic, demographic and socio-cultural factors driving 

the choice to pursue this particular trade among many alternative informal market 

choices. Urban bushmeat traders appear to fit the profile of income seekers who 

migrate to urban areas, relying upon cultural and trade connections to rural areas to 

make a living. Given high unemployment rates in urban areas, many women with high 

school education and beyond are relegated to this relatively high-risk, highly variable 

sector, but also express their desire to leave the trade if suitable options were 

available.  Less educated women, on the other hand, view bushmeat trading as a long-

term, preferable job option.  
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INTRODUCTION  

Recent environmental management studies (Brown 2003, Davies and Brown 

2007, Keane et al 2008, Nasi et al. 2011, Taylor et al. 2015) have highlighted the need 

for a study measuring how people trade-off utility with social costs and benefits at 

different states in a bushmeat trading system.  This study explores factors motivating 

individuals to join the urban bushmeat trade in Central Africa. Here I review the 

literature on the urban economic climate in Cameroon, rural-urban migration, 

women’s role in informal markets and the bushmeat trade.  

Cameroon’s healthy, growing economy of the 1980s collapsed in the early 

1990s as a result of a global oil crisis and structural adjustment programs (Merten et 

al. 2000). Following la crise, migration occurred both from urban to rural and rural to 

urban areas for Cameroonians seeking employment (Tsafack-Nanfosso and Zamo-

Akono 2009).  In Cameroon’s largest cities, Yaoundé and Douala, internal immigrants 

now account for the majority (52% and 54%, respectively; INS 2005, BUCREP 2010), 

reflecting the growth trends in Central African nations and rural-urban growth in 

cities.   

Human capital migration theory predicts that the probability of migration 

varies with the likelihood of obtaining employment and the highest potential earnings 

(Todaro 1969, Harris and Todaro 1970). Immigrants tend to select destinations where 

they have family, community, or ethnic ties (Lucas 1997, Winters et al. 2001, Munshi 

2003, Goel and Lang 2012, Chiswick and Miller 2014). Migration can be a collective 

endeavor to diversify incomes – where a person is sent to the city with the expectation 

that s/he send back a percentage of the earnings or remittances to relatives (Stark and 

Levhari 1982, Stark 1991, Held 2013, Sijuwade 2014, David et al. 2015).  

In Cameroon, as in many countries, women also have a significantly harder 

time than men finding formal sector employment. Men are more than twice as likely to 

be salaried as women in the informal sector (women 15%: men 39%) and overall 

(women 11%: men 29%; Tsafack-Nanfosso and Zamo-Akono 2009, Elborgh-Woytek 

et al. 2013, Nguyen 2015). As the largest unemployed group (53%), urban women, in 

particular, lack economic power (NIS 2010). However, in urban and rural areas, 

women also represent the majority of informal sector workers (NIS 2010). Hence, the 
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informal bushmeat trade could play an important role in female income and economic 

independence.  

Women from all parts of Africa and several historical eras have used economic 

power derived from market activities and commercial enterprises to overcome barriers 

and to improve their social and political status in a patriarchal world (House-Midamba 

et al. 1995, Dewey and Bolabola 2014, Spring 2016). They used their wealth in pre-

colonial times to obtain titles and even chieftainships (House-Midamba et al. 1995, 

Barsoum et al. 2014, Day 2015). Because of their involvement in trade, many women 

acquired considerable property, especially real estate (House-Midamba et al. 1995). 

Overcoming cultural, social, and economic barriers they came to dominate particular 

market spheres (House-Midamba et al. 1995, Bauer 2014). However, today, women 

are economically disadvantaged in Cameroon’s job market (Ndamsa et al. 2015). 

The roles of women in Central Africa’s bushmeat trade are little described 

because most studies have focused on hunters, consumers, and institutional actors 

(Turnbull 1968, Bennett Hennessey 1995, Solly 2004, Coad et al. 2010) who are 

predominantly men. Women are typically traders, processors, and sellers of bushmeat, 

while men are primarily responsible for hunting and sometimes selling bushmeat 

(Turnbull 1968, Bennett Hennessey 1995, Mai et al. 2011). Women in Ouesso, Congo 

travelled by boat or truck to buy meat directly from hunters in distant villages (Bennett 

Hennessey 1995). Around the Dja forest reserve in Cameroon, women accounted for 

32% of bushmeat sales (Solly 2004). Some traders waited near hunting villages to 

accumulate a full load before transporting to market (Infield 1988, Neale and Stiles 

2011, Randolph and Stiles 2011). However, this trade is complex and remains 

nebulous concerning who is in control, sets prices, and, acts primarily as agents or 

intermediaries (Bowen-Jones et al. 2002, Nielsen et al. 2014).  

This study examines the potential roles demographics (i.e., age, sex, education) 

and ethnic ties may play in shaping a large urban bushmeat market in Yaoundé, 

Cameroon.   First, I evaluate whether ethnic origins or historical gender roles influence 

one’s ability to participate and to prosper within this urban bushmeat trade.  

Specifically, I examine whether: 1) rural-to-urban migrant women with kinship ties to 

forested villages are more likely to trade and sell bushmeat in urban Cameroon than 
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any other demographic group; and, 2) social kin networks to bushmeat source areas 

enable enhanced access to the trade.  

 

METHODS 

When I began visiting Yaoundé wild meat markets in 2008, I quickly 

perceived the difficulty of systematic data collection among illicit market vendors. In 

long-standing wild meat markets, vendors had previous experience working with 

researchers whose work they believed (often with good reason) resulted in increased 

law enforcement activities (e.g., CEW 2000), thus crippling their main livelihood 

source. Given these experiences, most vendors were not interested in engaging with 

researchers, much less conspicuously collecting data on their behalf. Yaoundé 

bushmeat market vendors did not permit me to write notes, take photographs, or 

record interviews while in the market. Therefore, studying Yaoundé bushmeat markets 

called for a creative mixed methods approach to ethnography and surveying. Bassett 

(2005) found that ethnographic methods with hunters in Côte d’Ivoire yielded 

information on buying and selling circuits, the most common game species marketed, 

clients, and game preferences, relative abundance of certain animals and relationships 

between buyers, police, and forestry guards. Drawing from Bassett’s study approach I 

crafted a collaborative ethnographic approach to study the actors in a primary urban 

market. 

During this project’s initial phase (September – December 2008), I visited all 

bushmeat markets and fostered sufficient trust to facilitate collaborative ethnographic 

data collection in the primary market (i.e., as assessed through number of sellers and 

anecdotal knowledge from buyers and consumers). Three bayam sellam (“buy them, 

then sell them” – the Pidgin English term for vendors) assisted as research 

collaborators in data collection. During the core data collection period from February 

2009 – April 2010, I employed three focal methods to assess demographic, social, and 

economic motives for trading bushmeat. 

1) Ethnographic participant observation (~500 hours) documenting the bayam 

sellam social and economic realities, reasons for joining the trade, and the job-related 

benefits and risks enjoyed and endured. My approach to participant observation 
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followed the modified grounded theory approach and the constant comparative 

method, as outlined by Glasser, Strauss and Corbin (Glaser and Strauss 1967; Strauss 

and Corbin 1998). I engaged in open dialogue and in-depth interviews with local 

stakeholders to gain their perspectives on the benefits and costs related to wild game 

consuming and trading. With traders’ permission, I accompanied them on trading runs 

to note trade dynamics at the village level, hunter, and trader roles, and the nature of 

the trip from village to city. Given documentation in the market was not possible or 

allowed, I wrote detailed notes and utilized personal voice recorded notes following 

each visit and interviewed traders in the privacy of their homes. 

2) Semi-structured trader interviews (n=19, 1.5-2 hours each) with traders in 

both Yaoundé and another centralized regional urban bushmeat trading center, Abong 

Mbang, on the border of the South and Center Regions. Both Abong Mbang and 

Yaoundé marketers sourced meat primarily from villages and towns around the Dja 

Biosphere Reserve. Yaoundé is the capital city, and Abong Mbang is a central trading 

town for bushmeat, located at a road juncture for the South and East, the most densely 

forested regions of Cameroon.  Here, I present information pertaining to 

demographics, trading costs/benefits, and types of social connections facilitating the 

trade. Abong Mbang market interviews allowed me to pursue questions in detail that 

were overly sensitive within Yaoundé’s market context.  

 3) Market censuses including an initial visual counting technique allowed me to 

estimate the number of sellers across all Yaoundé bushmeat markets. This technique is 

typical of bushmeat market actor counts, which historically focused on estimating the 

conservation or food security needs rather than the urban social and economic needs 

met by this trade. By collecting visual counts of sellers and amounts of meat being 

sold, one can also extrapolate biomass of meat being sold annually in a market 

(Chapter 6). 

 After three months of participant observation in the market, I was able to 

conduct an in-depth census of all actors (n=59) involved in the primary market to 

reveal the composition of actors linking urban market sellers to rural forested villages. 

Accurate depictions of these actors and their numbers would be challenging to obtain 

through initial interviews or visual counts. Trust was required for traders to reveal the 
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identities, roles, and demographics of other actors in this quasi-legal market. Given 

that some resellers also acted as traders, I classified those who regularly sold in the 

markets as resellers, but include a discussion of the various types of resellers and 

traders, as several distinctive arrangements emerged. Validity and reliability of this in-

depth census were improved through multiple observations and interviews with 

informants over this two-year sampling effort as well as with multi-sited comparisons 

between urban and rural markets. Age and time working in market occupation is 

presented for each market actor group as mean years ± SD. 

Sampling Strategies  

I used respondent-driven sampling (RDS) to identify informants, thereby 

allowing individuals to choose to participate, rather than be selected randomly. 

Respondent-driven sampling has been shown to work relatively well with concealed 

populations (Heckathorn 1997, 2002, Vershinina and Rodionova 2011, De La Rosa et 

al. 2012).  

Ensuring Anonymity of Participants 

Given the sensitive nature of wildlife use in Cameroon, I conducted all trader 

interviews away from the market and changed all traders’ names in my data files and 

in written publications to ensure anonymity of participants. 

Language 

French is the lingua franca in Yaoundé, the capital city. Five to ten dialects 

were spoken among market actors in this large urban market.  Thus, interviews in 

Yaoundé were conducted in the respondent’s preferred language: French, when the 

respondent was fluent in French; or their local dialect, with the assistance of 

translators. In Abong Mbang, two local research assistants conducted interviews in the 

local dialect.  

Data Storage and Coding 

Interviews and field notes were translated, transcribed and coded as soon as 

possible after data collection and reviewed on a monthly basis. Field notes were 

entered into Microsoft Word 2008 (Redmond, WA) in English (and French, when 
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necessary, primarily for quotations). Abong Mbang field assistants translated local 

dialect responses into French as they transcribed responses. A Stanford University 

research assistant entered interviews into Microsoft Excel 2008 (Redmond, WA), 

which I translated into English. I then re-read all interviews and field notes and coded 

according to themes emerging from the data.  

Cameroon has one of the highest language diversity indexes (0.946) in the 

world; with 279 distinct living languages and the seventh most diverse country 

indexed by SIL’s 16th edition of Ethnologue (Lewis 2009). Ethnologue is an online 

publication by SIL International (formerly, the Summer Institute of Linguistics), a 

Christian linguistic service organization, which has documented and catalogued 7413 

minority languages around the globe (SIL 2009), the most extensive language 

classification system available.  Given the diversity of languages and the potential 

significance of ethnicity in shaping wild meat preferences in Cameroon, I clustered 

actors by ethno-linguistic families using Ethnologue.  

 

RESULTS 

During my long-term participant observation in the primary market, I observed 

routine market operations. Just before 6am on any given day, crossing over a sewage 

ditch and into the realm of wild fish and animals, women resellers gathered closely to 

haggle the best prices from (primarily women) traders. Freshly caught two foot long 

kanga (Heterotis niloticus) fish from the nearby Nyong River; freshly killed brush-

tailed porcupines, duikers, viper and monkeys from trapped or shot around village 

farms and forests within a few hours drive from the capitol; and, occasionally, live 

pangolin, monitor lizards or crocodiles were available to purchase. During this early 

morning frenzy, other women also arrived to purchase bushmeat and fish to prepare 

and resell in restaurants, hotels and street stalls across the city. Within an hour or two, 

the market settled down. Women resumed their usual seats on stools or chairs behind 

their bushmeat or fish merchandise, braiding each other’s hair and joking with 

neighbors. They waited for phone calls or visits from clients or traders and did their 

best to break even or make a profit each day, knowing that some days they would lose.  
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In this primary bushmeat and wild fish market, a lively array of wild animals, 

some still alive, was displayed in somewhat neat rows and on table tops along the 

insides of old open-air bus station. Live pangolins lay curled up in balls. 

Intermittently, one would unravel and attempt an escape from their sealed fate, only to 

receive a light smack from a reseller that made them recede back into their curled up 

state. Live, bound ungulates looked warily around their new surroundings, shaking 

from the terror and likely from infections on trap-injured legs. Live monitor lizards 

writhed around with their arms bound behind their backs. Next to these few live 

animals, fresh and smoked carcasses and neatly stacked pieces of meat were also 

displayed on tables and on ground tarps for easy viewing. For those few resellers and 

traders who could afford to, backrooms held reserves of smoked, frozen and live 

animals, including concealed live crocodiles. 

Actors of Wild Meat Markets 

 Based on visual counts during two visits to each of the eleven Yaoundé 

bushmeat markets in 2009, women comprised 76% of all observed bushmeat sellers 

(39 of 51). Of the three largest wild game markets (as measured by number of sellers), 

women comprised 85% of all sellers in the largest market, 54% in the second largest 

market, and 42% in the third largest market (Table 2.1). 

Primary Market Actors 

 Interviews with market sellers clearly indicated that visible counts of market 

actors significantly underestimated the actual number of actors involved. The primary 

market generated 59 actors, as opposed to the 19 assumed solely from visual counts 

(Table 2.2). The primary market sourced meat from Cameroon’s southern-forested 

zone. Located in the shell of an old bus station, this market provided a unique array of 

fresh, live, and smoked wild game to a diverse group of resellers and home consumers. 

Most markets sold smoked meat given the limitations of cold storage during 

transportation. To avoid spoilage, meat coming from further than a half-day trip 

needed to be smoked. 
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Traders 

Traders purchased wild game from hunters or other traders and brought fresh, 

frozen and smoked merchandise to market resellers between nightfall and dawn. As 

they were rarely present in the market, traders were invisible to market count studies. 

Twenty known traders (65% women) sourced meat to this market. All originated from 

the southern-forested zone of the country and sourced meat from various locations in 

this region. Traders were primarily (60%, n=12) Beti and Bulu. These two tribes are 

part of the Yaunde-Fang ethno-linguistic group whose original territory covered most 

of the Center and South regions. The remaining 40% of traders originated from 

villages and ethnic groups in the South and East regions, within a day’s drive from 

Yaoundé. They were young to middle aged adults (37.5 ± 5.7 years, range: 27-48). 

Most traders lived in or near the places where they sourced meat.  

Traders’ home places and wild meat source points fell primarily along the 

Nyong River and the N10 major road, which runs from Yaoundé directly due East and 

through the Center, South and East regions near Yaoundé. Participant observation and 

market sales documentation revealed the Nyong River to be the source point for fresh 

fish and wild meat sold in this market. Thus, traders sourced wild fish and bushmeat 

primarily from their home regions. 

Most full-time traders (n = 13) provisioned the market multiple times a week 

from places under 5 hours drive from Yaoundé (n = 11). The short distance to their 

source points allowed them to transport meat to the capital in one day, which meant 

they could trade in the more profitable freshly killed or live animals rather than 

smoked meat (the only viable option for longer-distance traders). The most common 

source points for full-time traders were towns and surrounding villages in the Center 

and South Regions: Ayos, Akonolinga, Mbalmayo and Sangmelima and one major 

city on the border of Center and East regions: Abong Mbang. All part-time traders and 

two full-time traders sourced meat from a broader geographical region, ranging from 

Bafia in the center province to Lomie and Djoum (two-day trip to Yaoundé), next to 

the Dja Reserve.  

Some traders possessed a second job and would sell to regular bayam sellam 

contacts or hire close family members or friends to resell their meat at a nominal daily 
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wage. Part-time traders included educators (2 teachers, 1 school director), a farmer, a 

bar owner, a restaurant owner, a fish seller, and a hunter. People who specialized in 

trading other products would use profits from one activity to buy bushmeat. They 

bought bushmeat in rural areas and resold in the city. All part-time traders were posted 

in rural or outskirt towns within a day’s drive to the capital city. According to these 

data, part-time part-time traders had been trading for nearly twice as long on average 

(6.4 ± 4.3 years, range 2-10 years) as full-time traders (3.6 ± 3.2 years, range 1-10 

years). 

‘Bayam Sellam’ Resellers 

As the name suggests, the ‘bayam sellam’ (i.e., colloquial term for resellers or 

vendors) were responsible for sitting in the market and selling bushmeat. There were a 

total 20 resellers in the market, but it was rare to find them all there during the same 

period (thus the low number in overall market survey counts). Sometimes traders 

doubled as resellers, selling meat they had transported or had commissioned a trader to 

transport from source villages. Those with sufficient capital (~ 200 US$) to buy meat 

from traders, traded meat themselves or placed regular orders for meat, while those 

lacking a capital base were hired to sell a trader’s meat, recuperating a small fee from 

traders the following day (~4 US$ daily). When traders exhausted capital or excess 

bushmeat stocks, many would resell someone else’s meat in the market until they 

accumulated sufficient capital to buy more meat for trade. Thus, ‘reselling’ 

encompassed a broad range of experiences. 

A substantial majority of resellers in the market were female (70%) and Beti 

(95%) of the Yaunde-Fang ethno-linguistic group. Sellers ranged from 20 to 80 years 

old (36.8 ± 5.8 years, excluding the 80 year old as an outlier). They had sold bushmeat 

for between 2-60 years (5.3 ± 2.1 years), excluding an 80-year-old trader who had 

traded for 60 years. For some traders, as they accumulated contacts and capital, they 

switched to a less physically risky role of managing traders while continuing to resell 

in the market. Other traders with access to sufficient capital through various means 

(i.e., long-term trading, second job, spouse, or family inheritance) chose to manage 

resellers and traders from their more comfortable homes, circulating through the 

markets to oversee resellers.  
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Meat Cleaners 

 Meat cleaners are another important invisible group not accounted for in 

previous bushmeat studies. Meat cleaners (n = 19) worked behind the scene, out of the 

customer's view. This was the dirtiest, most physically demanding job of the market. 

All day, these young men gutted, smoked or skinned carcasses for a nominal fee to the 

meat trader or customer. They stood over boiling cauldrons of water dipping carcasses 

to loosen and remove hair, swiftly removed entrails from an animal. They also 

maintained a series of hot wood fires to smoke carcasses that had begun to decompose.  

Meat cleaners uniquely originated from the entire southern-forested portion of 

Cameroon (South, Center, Littoral and East Regions), while meat traders and sellers 

originated primarily from the Center and South Regions (closer to the Yaoundé 

market) and sourced meat from their home villages. Meat cleaners were young men 

(25 ± 4.8 years, range 18-36 years) and worked this job for less than a third of the 

average duration for meat selling and trading (1.6 ± 0.9 years, range 0.2-3.5 years) 

likely due to the physically demanding and undesirable nature of the job. These men 

were primarily new immigrants to the city from rural areas and had fewer formal 

education years than traders on average. Thus, meat cleaning served as an entry-level 

job into the bushmeat market. 

Economic decisions facilitated by social means 

In this section, I describe the demographic, social and economic motives for 

individuals to enter and thrive, or leave, the bushmeat trade. These motives are drawn 

from my interviews with sellers and traders. Two popular reasons were given for 

selling bushmeat. The first was: bushmeat was more profitable than other merchandise 

options in the informal market (la viande donne plus que des autres choses). The 

second most popular response was “life is hard” (la vie est dure). Traders explained 

that their livelihood options were limited so one was obligated to seek out informal 

incomes options to support themselves and extended family, oftentimes including 

adopted nieces and nephews. Even so, many expressed discontent with selling 

bushmeat. Traders found their work mostly through friends of same language group 

and occasionally through family. Some came from bushmeat source villages. Most 
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cited income as their primary driver for selling bushmeat. Wild meat was affordable to 

buy and only moderately risky to transport and sell.  Many traders opted not to sell 

protected species, or only to sell outside of the open market, due to the risk of 

imprisonment and capital loss. This stance represents a shift from the trend I observed 

a decade earlier in Yaoundé. 

 Most traders established trusted hunter contacts through close friends and 

people back in their natal village. Being a significantly smaller population center, 

situated closer to forested areas, they also had more chance meetings in taxis or in 

town with hunters who came to town to sell. In the absence of any hunter contacts, a 

trader could establish trust and contacts over time through several visits to a village. 

Economic motives 

People came to the trade from a wide variety of backgrounds, but they all 

entered the trade with hopes of improving their income. Most bayam sellam had 

primary school education, but many held bachelors and technical computer skills 

training certificates; two possessed master’s degrees. Some, who trained for formal 

sector administrative jobs, were unable to find work in the poor economy. Many came 

to bushmeat after tiring of the physical demands and low returns of agricultural 

produce trading. 

 Those who took on wild meat trading as a secondary job cited easy additional 

income as the principal reason for choosing this particular trade. Educators used wild 

meat trading to supplement their poor teaching salary, selling on holidays and 

weekends.1 Two teachers abandoned teaching for economic reasons, citing earnings 

between US$ 300 and 800 on a good trading day. Another teacher in Bafia (i.e., an 

hour drive from Yaoundé) bought bushmeat regularly from hunters in surrounding 

villages and then resold in Yaoundé on the weekends. 

Some came by way of another trade, using profits interchangeably to buy each 

product (e.g., mackerel, fish, or beer for bushmeat). Among these dual-traders, some 

discovered they could make more money trading in bushmeat and abandoned the other 
                                                
1 Teachers in Cameroon often wait 1-3 years after being posted to a school before the government 
begins paying their salary. Many seek additional income sources or abandon teaching altogether in 
order to support themselves financially.  
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trade (e.g., medicinal roots, plantains and other agricultural products) altogether.  

Only one trader switched from full to part-time trading due to increased legal 

risks. In her hometown, Mindourou, near the Dja Biosphere Reserve, the Ministry of 

Forests and Wildlife (MINFOF) started seizing meat in storerooms. She then switched 

to trading in plantains, a product which posed little to no legal risk, but yielded lower 

economic returns than bushmeat. She still came to Yaoundé to sell meat on weekends 

and during school holidays. Transporting meat by private car, she had previously 

made as much as US$ 300 per sale-day.  

Yaoundé traders require a capital base of US$350 to 450 (i.e., 150,000 to 

200,000 CFA) for each trading day in order to purchase bushmeat in source villages. 

Abong Mbang traders cited a need for capital that was at least 3-fold less (US$40-100) 

for daily business than Yaoundé traders implying that Yaoundé traders buy 

considerably more meat at higher prices before making the long journey to the capital 

city. Most traders accumulate merchandise over a few days to two weeks before 

transporting to large urban markets. They must be able to deal with unpredictable 

revenues – break even, lose money, or make as much as US$140 in revenues per day. 

Revenues fluctuated in response to many variables, including variable hunter success, 

informal law enforcers’ taxation, and meat seizures.  

After only eight years of trading, one trader had experienced one serious and 

two minor accidents on motorcycles during the rainy season. But she had also 

accumulated enough capital through trading and loans to purchase a vehicle that 

enabled her to rapidly grow her operation by transporting far more than she could by 

motorbike and public bus. She made a comfortable living that allowed her to buy a 

car, television, and remodel her home. She would be hard pressed to find another line 

of work where she could control and increase her income so significantly in such a 

brief period. According to her, the greater economic and physical risks were worth the 

eventual gains. In a short time, she had established herself as a prominent trader and 

had gained status in her family and community. Many women traders and resellers 

were the sole or primary income earners in the family, paying for food and school fees 

through trading and reselling.  They proudly exclaimed that this was a source of pride 

to be able to provide for a large family. 
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Social ties that bind and break  

Despite deep bonds that bring people to the trade, the oldest woman trader in 

the market (the 80 year old) warned me, Most of these women are bandits! If you lend 

them money or meat [to sell], they will never pay you back. She said it a few times to 

drive the point home: You are better off not associating with them. Resellers appear to 

be friendly and highly interactive in the market, braiding each other's hair, sharing 

stools and bantering all morning. But, multiple private discussions revealed an 

extremely low level of trust among marketers, sometimes even among kin. Close 

market relationships were reaffirmed, while acquaintances and competitors sat far 

apart and interacted less. Vendors do not know where their competitors live and said 

they would not ask them for help if they had a family or money problem or needed 

advice. Bayam sellams relied upon 2-5 trusted friends or family for daily support in 

their business. As needed, they utilized a known hierarchical management structure to 

resolve challenging disputes between vendors. For financial matters, resellers joined 

tontines, locally organized credit loaning groups commonly used across Cameroonian 

society, to help save money. Sometimes kin choose to be in separate tontines to avoid 

family pressure to share their wealth. 

Interviews that I conducted on trust in another (cattle) market indicated that 

Fulfulde traders liked to share financial information with fellow Fulfulde traders and 

not with Bantu traders, while Bantu traders in the same town did not share with 

anyone, expressing fears of sorcery and theft should others know about their financial 

success. Fulfulde traders believed others in their tribe could help advise them 

financially and thus shared information. Mistrust between bushmeat bayam sellam 

appears to be a product of Bantu-based fears of others’ intentions (jealousy, in 

particular) on top of safeguards necessary in a legally sensitive trade. 

Traders banded together for safety and economic reasons but they were 

generally mistrustful of traders they do not know well.  Each trader ran her own 

business through personal contacts with hunters, other traders, restaurateurs and 

consumers. They made independent decisions and relied upon unique networks 

without the knowledge of the others in the market. As a group, they were highly 

distrustful of each other and would easily chase someone from the market suspected of 
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ties with law enforcers or conservation groups. I experienced this first-hand when 

people suspected me as responsible for police raids in October 2009 and viewed my 

market informants as ‘accomplices’ in collecting vital information that fed the raid. 

My informants were able to quell the attacks with several cases of beer to the group 

and the market manager, who then subdued these rumors. 

Because bushmeat falls in the realm of quasi-legal trade items, a successful 

trader required strong shared language or close friendship connections to enter the 

trade and to establish a sale spot in urban markets or trade relations in source villages. 

Established traders or sellers vouched for the character of new traders and were held 

responsible for the new trader’s actions. These ties served as a filter to accept only 

those possessing overlapping social network kin or friendship ties with established 

marketers. Conversely, traders and resellers were less likely to betray one another, 

given the risk of being exposed and shunned in their larger social network. Most 

traders and resellers also originated from forest-based ethnic groups with long-

standing wild meat hunting and consuming cultures. Indeed, I found that trade in local 

market products overwhelmingly occurred through historical trade networks.  

 When a new urban market opened, experienced traders claimed spots, whereas 

new traders needed the invitation of a close friend or relative. Several small networks 

developed, situating competitors and collaborators alongside one another. A system of 

obligation and trust with close family and friends thus coexisted with a deep mistrust 

of other traders and resellers.  

Education 

Nearly all bayam sellam were women and shared ethno-linguistic ties to people 

in the forest zones. Education level was the key factor influencing perceived costs and 

benefits and hence the desire to pursue long-term bushmeat trading. Young women 

entering the trade were generally in a similar position of possessing little capital or 

prestige in the market. Those with no education or only primary school education were 

grateful to have a job and generally did not desire a different job, seeing that they 

could climb the ranks. However, the converse was true for educated young women 

(high school and beyond); they desired other career options, chose not to take risks in 

trading in endangered species, and expressed dissatisfaction with their current work. 
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Traders with high school diplomas and beyond linked their unsanitary and stressful 

work conditions to chronic health issues and discontentment. They saw trading as a 

temporary job that would suffice until they could find a better job.  As one trader 

explained: I don't want to do this work. It's only that there are no jobs. If I had 500 

CFA (about US$ 1000), I would open a stand and sell something else. This is too risky 

and I hate the fumes. Another young woman trader had been trained to do secretarial 

work. After two years searching in vain for a job, her sister invited her into the wild 

fish and bushmeat trading business. She did not enjoy the work and expressed a desire 

to move onto a safer job if she could find one, but she feared that would take a long 

time, given the state of the economy and her previous experience. Another educated 

trader saw trading as a means into other informal market trades: Bushmeat marketing 

isn’t something to do long-term. I can do it for a bit and then leave it and build my 

own business. Those who prefer the trade need to be able to weather erratic regulation 

and seizure patterns given that financial returns for bushmeat are more variable, but 

potentially higher than for other market products.  

Climbing the bushmeat ladder 

Traders and resellers who weathered the storm could do well economically. 

Over time, trader-resellers could cultivate personal networks of hunters, traders, and 

transporters across several villages and towns to source bushmeat. They built their 

capital base (i.e., financial reserves to operate their business) and saved to purchase 

investments such as freezers that enabled them to accumulate bushmeat stockpiles and 

resell at high prices during periods of high demand, low hunting return months. As 

their capital expanded, so did their ability to purchase freezers and personal assets, 

such as houses and cars, rent storerooms, and pay for school and medical fees. 

Freezers were a popular purchase for established traders as they helped diversify the 

location of their assets (home and market) – a risk reduction strategy in the event of 

law enforcement raids.  Storerooms and freezers also signaled one’s relative economic 

status, social status, and longevity in the market. Personal cars helped traders transport 

more meat at lower risk than without transport.  
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With multiple well-established hunter contacts, well-networked traders 

supplied markets, restaurants, and individual consumers with mostly common rodents, 

ungulates, primates, and reptiles. They also took special orders, which included rare 

species such as crocodile and elephant meat. These special order contacts were 

sometimes powerful public officials and businesspeople (Chapter 5) and potentially 

useful for a suite of status-related decisions. In the absence of these gains, some 

traders left the market for less stressful trades. Others aimed to obtain formal sector 

jobs, but stayed with bushmeat marketing due to limited alternative employment 

opportunities. 

Mothers of the market  

From my survey, I found that long-tenure (8+ years) part-time trader-resellers 

and multi-generation bushmeat traders were the most successful in generating income 

over time. These ‘mothers of the market’ included part-time traders (e.g. teachers and 

bar owners) and full-time trader-resellers. Less-educated, older women with large 

social networks coupled with a family history in bushmeat trading in the southern-

forested zone of Cameroon were most likely to persist with the trade long-term.  

Many successful mothers of the market started their business as resellers, 

slowly establishing regular contacts in villages and building sufficient capital base to 

begin trading in meat. Part-time traders (i.e., possessing two jobs) traded for the 

longest average time, indicating the greater benefits accrued when a second job’s pay 

subsidized bushmeat trading. One part-time trader (full-time teacher) owned three 

storerooms where she stored live reptiles in tubs, fresh primates and rodents in 

freezers, and an array of smoked bushmeat. She accumulated bushmeat during the 

week and sold large quantities on weekends, a peak buying time for high-status 

consumers.   

 Long-tenure bushmeat trading enabled women to quickly amass economic 

capital and support large family networks, thereby also enhancing their social status. 

Long-term traders could accumulate sufficient capital from selling and/or trading 

bushmeat to buy or construct homes and support several children and grandchildren. 

One full-time 80-year-old trader supported seven children and 15 grandchildren 

through school on her bushmeat marketing income. She owned two storerooms and 
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three freezers. Several of her children joined her in the trade to earn enough to pay 

school fees and purchase food for the family. Another full-time trader accumulated 

sufficient capital over eight years of trading to purchase a car, two freezers, and 

materials to build a house. Then she began transporting and accumulating additional 

meat to sell at peak price times, thus expanding her capital earnings. The car also 

reduced her economic risk from meat seizures, because private cars were infrequently 

searched at roadblocks, as opposed to public buses.  

Storerooms, freezers, and cars also signaled one’s capital, social status, and 

longevity in the market. Personal cars helped mothers transport great amounts of meat 

at reduced risk than without cars. Freezers were a popular purchase for established 

traders as they helped diversify the location of their assets (i.e., home and market); a 

risk reduction strategy in the event of law enforcement raids.   

Social spatial organization in market 

Within the market, social hierarchy could be mapped by relative position in the 

physical market space. Well-established mothers acted as quiet patrons of the market, 

yielding much power and influence over the functioning of the market. Well-

established mothers sat in the back corners of markets near stockpile storerooms, 

where other traders, clients and friends would come visit, purchase, deliver meat, 

place orders, and discuss trading matters with them. Fish was sold at the entrance as it 

was legally benign, and meat traders with relatively brief time in the trade sold at the 

entrance and in the middle market space. Next to their rear-market vending location, 

long-standing vendors stored live animals and surplus frozen and smoked meat in 

coveted storerooms. Storerooms also doubled as a quick reliable hiding location in the 

relatively rare event of a market raid (i.e., approx. a raid per year reported during this 

study period). The spatial embeddedness of rare, long-standing meat traders in the 

marketplace provided a buffer against whistleblowers and law enforcers. They also 

served to filter low purchasing power market buyers to lower-ranked market vendors, 

located closer to the entrance. Thus, the social landscape was quite structured with 

each trader assuming the same selling location each day. An unspoken hierarchy of 

traders positioned the older, more established women in the rear of the market, along 
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with the few men while younger women with less capital were relegated to locations 

near the market entrance creating a physical barrier for potential law enforcers. 

 

DISCUSSION 
!

Three key factors appear to influence individual decisions to pursue trade in 

bushmeat: (1) a weak individual economic state, (2) social networks facilitating trade 

of rural goods in urban areas, and (3) women’s unique historical position of power in 

informal markets. Despite the freedom that self-employment offers, bushmeat trading 

is a challenging occupation, with considerable sunk costs coupled with high variance 

in financial returns. Moreover, this trade is physically demanding and results in 

potentially high financial returns or losses depending on seasonal supply and demand 

as well as sporadic law enforcement market raids (Chapter 3). However, given 

improved transportation and infrastructure, depressed local and regional formal labor 

markets, context-dependent penalties, and expanded urban population with associated 

consumer demand, strong economic incentives co-exist to facilitate the bushmeat trade 

and consumption (Edderai and Dame 2006, CEW 2000). Indeed, street restaurants and 

food markets provide wages for many urban Africans (e.g., Diouf 1981; Mainet and 

Mainet 1990, in Dakar, Senegal; Chauliac and Gerbouin-Rerolle 1994). Sub Saharan 

African cities like Yaoundé have multiple public spots where non-processed food is 

sold-along the streets, at major intersections, outside businesses, and government 

buildings as well as dirt floor, open air markets (some city-run and taxed, others 

privately managed).  Wild and agricultural resources often move from rural to urban 

markets through diffuse networks including kin and ethnic clusters, responding to 

market supplies and consumer demands of urban Cameroonians, many of whom are 

internal migrants. 

 Women and men, but particularly women, across the developing world rely upon 

these informal markets to derive cash necessary for food, school and health fees. Men 

played less important, yet under-documented roles in the bushmeat market. Given the 

historically and culturally powerful role women play in processing and selling 

bushmeat, this trade provides an ideal cash-generating option for urban women 

originating from forested zones in Cameroon. They help meet the increasing urban 
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demand for local and wild foods. If you took a woman's pile of monkeys every night, 

that's a lot of money to lose. She couldn't keep doing that for long. She would give it 

up... or take it underground. If you stop it in the markets, it would send a clear 

message (Male law enforcer, Belabo, 2009). Thus, cultivating substitutable income 

sources for traders through a participatory process should be a component in wildlife 

conservation and development policy efforts.  

 This study reveals several behind-the-scenes actors, unaccounted for in studies 

that only employ visual counts of sellers in the market. The number of actors observed 

during the visual counts fairly accurately captures the number of resellers, while 

missing an invisible two-thirds of the sector (e.g., traders and meat cleaners). The 

urban bushmeat market provides jobs for: 1) men and women recently immigrated to 

the city from rural areas; 2) well-established people in urban areas with ethnic and 

family ties to rural areas; and, 3) people based in rural areas with another primary job 

that provisions capital means and hunter contacts to trade bushmeat to urban areas 

where the profit potential is much higher than in rural areas.  

 Part-time traders had the lowest turnover rate, followed by market resellers, full-

time traders and finally meat cleaners, rendering part-time trading the most appealing 

long-term option in the urban trade. Part-time traders normally had alternate income 

sources, which helped them buy bushmeat and continue trading. A second job 

provided an economic and safety buffer during times of increased bushmeat seizures, 

profit losses, or low sales. The second job exposed one to a community of non-kin 

potential trading and clientele ties. Being embedded in rural communities near 

forested areas also enabled part-time traders to establish strong trust relationships with 

hunters and buyers outside their language group, an imperative for non-local traders.  

 The relatively brief duration on the job for full-time traders compared with part-

time traders reflects how bushmeat trading works well paired with another income 

source. The physical and financial risks were harder to accept for some than others. 

Education influenced personal risk-benefit calculations and trading duration. For those 

with high school educations, full-time 20-40 year old traders, bushmeat trading was 

viewed as an inferior option to more secure trading or business opportunities. Traders 

of all ages with primary school or less education expressed a desire to build a 
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bushmeat career, especially for those with deep family ties to the trade; they were also 

more likely to stay in the trade long-term than those with higher educational levels.  

Bushmeat trading represented many things to women traders and resellers in 

particular: their most promising job option in a bleak economic landscape; and a 

proven path to independence, to owning a home and a car, and to paying school and 

medical fees. To high-school educated women, trading also represented a temporary 

job that that would gladly trade for a secure formal-sector job when available. 

Conversely, meat cleaners’ young age and short longevity in the job reflects the 

undesirable and transient nature of the work: physically demanding, low status and 

entry-level. Meat cleaners expressed a desire to become bushmeat traders or transition 

into trading other market goods.  

Social relationships  

While economics motivated people to join the trade, social and linguistic ties 

facilitated access to the trade. Facing a challenging labor market in Cameroon, many 

recent internal immigrants found work in informal sector markets, such as the 

bushmeat trade, through kin or friend social networks, in turn selling products from 

their rural home region.  Ironically, resellers in the market also expressed mistrust with 

other resellers, with the exception of their closest ties - people who helped them gain 

access to the market, close relatives, and direct trade contacts (e.g., traders, hunters, 

restaurant, and consumer clientele). This combination of close relationships and 

mistrust between colleagues protected individuals from others inside and outside of 

the market, while also holding close relations accountable, thereby maintaining the 

overall trader system. These relationships were necessary precautions given the 

potential for law enforcement efforts to disrupt their livelihood source. Furthermore, 

the overall social-spatial structure of the market, protected rare species and large-scale 

traders, and enabled the persistence of the market.  

Ethnic ties in urban areas  

In interpreting my results, it is useful to bear in mind that bushmeat embodies a 

centuries-old livelihood and cultural exchange system (Quinn 2006). Current practice 

is a fascinating mix of tradition and innovation. Today, the majority of traders (85%), 
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meat cleaners (89%) and bayam sellam (95%) within this primary market originated 

from forest-based southern Cameroonian ethnic groups. Thus, they had family or in-

law contacts in wild game at these sites of family origin. They spoke at least one 

dialect from a forested zone. These were critical elements for establishing trust for 

their business. Most traders worked in villages where they had kin ties and spoke the 

same language. Bargaining in a shared local dialect helped reduce prices and 

established trusting relationships between trader and hunter/fisher. Traders often 

brought beinets (donuts), salt, and onions for 'their people' in the village - in kind gifts 

that symbolized and reaffirmed their familiar trading ties.  

Beti people of the Yaunde-Fang ethno-linguistic group were the dominant 

ethnic group in the primary bushmeat market and one of the dominant groups within 

the city-at-large. Historically, Beti identity was tied to one’s father, mother, and 

ancestral lines (Quinn 2006). When meeting a stranger, Beti would offer their ancestor 

names rather than their given name. These greetings were intended to establish any 

possible ties of kinship between the two strangers, highlighting a deep reliance upon 

kinship to establish trust and consideration for inclusion in one’s social network 

(Quinn 2006). Trust in the bushmeat market setting also divided along both kin and 

ethno-linguistic lines.  

Cameroonians still rely upon kin and ethnic ties for the most important 

relationships: marriage and business alliances, even in urban centers. In the early 

1990s, less than 2% of marriages were exogamous (Roubauld 1994). More than 80% 

of informal sector employment in Cameroon occurred within, rather than between or 

among, ethnic groups. The Bamiléké (~88%) and Yaundé-Fang (~90%) had the 

highest rates of endogamous employment in Yaoundé (Roubauld 1994). Reliance 

upon familial and clan lines for work and marriage indicate that strong ethnic 

networks persisted in urban areas even after years of urban living (Roubaud 1995). 

What we currently see in bushmeat market relations indicates these traditional 

connections to kin and clan connections remain vital for job opportunities. Given this 

explicit pattern, engaging key embedded, long-term actors (i.e., high status, highly 

connected) in the bushmeat trade to develop revised bushmeat trade policies could 

influence a large, connected population. Educated traders and resellers who desire to 
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leave the trade would also benefit from the opportunity to design their own businesses 

outside the bushmeat trade. 

Conversely, some groups of long-established traders with economic means 

overcame their lack of clan or kin connections to join the trade. For example, several 

teachers and government civil servants that were posted far from their region of origin 

also became traders. These traders viewed bushmeat trading as a means to compensate 

for their hardship location (i.e., away from home and family, but not in the city), and 

to supplement their reportedly meager or absent (i.e., in the case of starting teachers) 

government salaries.  Enhancing civil servant salaries and paying these immediately 

rather than waiting 1-3 years may reduce their need to supplement wages through 

bushmeat trade.  Previous experiments triangulating law enforcement – 

simultaneously using several branches of law enforcement with independent observers 

– effectively reduced corrupt wildlife law enforcement at rural checkpoints and 

villages (GTZ senior employee, pers. comm. 2010). This technique could be employed 

alongside fair government wages implementation to curtail natural resource 

exploitation.  

Implications 

This study demonstrates the existence of three different types of actors in 

Yaoundé’s primary market: traders who purchased bushmeat in rural villages and 

transported it to Yaoundé, market sellers, and bushmeat cleaners. Sometimes, people 

doubled as traders and resellers. Women with ethnic or marriage ties – not necessarily 

direct kin ties – to forested areas were found to be likely to enter the trade. However, 

people with a second job, regardless of kin or ethnic ties, were best positioned to 

succeed financially in bushmeat trading. A second income source boosted their 

financial means for purchasing bushmeat. This bushmeat market appeared to be a 

lucrative trade for those able to accrue sufficient capital required in this trade. 

However, resellers and meat cleaners did not benefit financially. These entry-level 

type jobs were necessary initially for experience, connections and accruing financial 

means to trade bushmeat or enter other informal market businesses. Yet, traders with 

higher education were displeased with their jobs because of the associated health and 

physical safety risks endured with poor road and sanitation conditions. 
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In Cameroon, as with the African continent at large, urban populations are 

expanding faster than the overall population, reflecting the enduring urban 

employment myth in rural Africa (De Brauw et al. 2014). Informal markets such as the 

bushmeat trade provide jobs and mobility for a network of individuals, households, 

and communities extending from rural villages to sprawling cities. This investigation 

into the realm of bushmeat market actors illuminates a thriving informal economy.  

Bushmeat policies and research focusing primarily on rural hunters and traders 

or urban and rural consumers overlook the critical role and strategic position of 

commercial urban traders and resellers. Urban traders and resellers are embedded in a 

broader bushmeat network, situated across consumers, transporters, and restaurateurs. 

They possess critical insights about the entire trading system and access to rural 

hunting villages and urban consumers and restaurants.  Consumer demand is likely to 

continue, barring extreme events, such as an Ebola outbreak, or savvy marketing that 

alters urban preferences for particular species. This trend poses veritable public health, 

economic, food security, and biodiversity threats. 

Informal markets are the life force of Cameroon as a nation and this region’s 

economy, in particular, encompassing complexity and opportunity (Achua and Lussier 

2014). The urban bushmeat trade must be reframed as part of a successful informal 

grassroots economy despite a weak economic state. The state’s approach to this 

innovative marketing approach to meet livelihood needs is determinetal to traders and 

resellers with reportedly poor alternate job options. Many women expressed a desire to 

leave the bushmeat trade if other, more desirable options were available. Thus, 

developmental efforts may focus on working with women who rely on this informal 

market to develop stable and secure livelihood options for women. These initiatives 

would, in turn, benefit the entire family, as women are the primary providers for 

family school, health, and food expenses in this region.  

Reforming wildlife policies with market traders 

Traders expressed pride in their ability to support their families, create their 

own work, gain independence from their husbands (for women traders), and improve 

their quality of life through this trade. If we were discussing any other legal trade, 

these achievements would be a lauded informal market sector success, particularly for 
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women’s rights and empowerment.  Hunters interact directly with “urban-based 

merchants and restaurant owners in a well-organized, but illicit, commerce in wild 

game meat” (Bassett 2005: 24). Therefore, successful monitoring and management of 

the bushmeat trade is likely to require engagement with multiple actors at different 

levels of the trade (Bassett 2005, Cowlishaw et al. 2005, Mehlman 2010, Nyaki et al. 

2014). 

The demographic and economic drivers to pursue particular jobs in an urban 

bushmeat market demonstrate the conservation imperative to couple social and 

ecological needs, even at the urban level. Traders’ and resellers’ intermediary position 

between hunters, restaurateurs and home consumers provides a unique engagement 

opportunity to understand and reshape a more sustainable trade. Wildlife managers 

tasked with controlling the commercial bushmeat trade should similarly employ expert 

traders with extensive knowledge and experience with the bushmeat trading system, 

its actors, and its mechanisms of functioning to show them how the trade works and 

how it could be improved to enhance benefits while also not depleting their revenue, 

food, and cultural pride. Workshops should be held to engage traders, resellers, and 

meat cleaners to learn more about the health risks inherent in such an unregulated 

meat trade lacking refrigeration. Health should be the focus of such campaigns as this 

is the most salient concern surrounding bushmeat conveyed to me by traders and 

consumers alike. Engaging informal market traders, health officials and law enforcers 

in a participatory process may generate innovative approaches to address the common-

pool resource, food security and public health concerns inherent to the bushmeat trade 

(Nyaki et al. 2014, Gray et al. 2015). In the absence of such engagement, increased 

command-and-control style law enforcement practices will be ineffective and likely 

displace these marketers or driven them underground to avoid punishments and 

penalties.  
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Table 2.1. Yaoundé wild meat markets by number of sale points, sellers, 
storerooms and rare meat sold (yes=0). 

Market Mean sale 
points1 

Mean daily 
sellers 
female 

Mean daily 
sellers male 

Store-room 
/ freezer 

Rare 
animals sold    
(y =1, n=0) 

A 18 15 3 10 1 
B 15 8 7 3 1 
C 5 3 4 2 1 
D 4 4 0 0 1 
E 
F 

4 
3 

3 
3 

0 
0 

0 
NG 

0 
0 

G 1 1 0 0 0 
H 1 1 0 0 0 
I 1 1 0 0 0 
J 1 1 0 0 0 

TOTAL 53 39 13 15+ 4 

1. Sale points in markets include clearly demarcated floor sale spaces and tables. Counting tables 
would not have accurately captured the number of sale points in each market. 

2. NG = not given. 
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Table 2.2. Actors in major Yaoundé bushmeat markets by age, mean duration in 
job, % female and ethnic group proportions. 
Actors n Mean. job time 

(yrs. ± SD) 
Age 

(yrs. ± SD) 
% 

Female Ethnic groups1 

 
Traders 

 
20 

 
Part Time: 6.4 ± 4.3 

(Range 2-10) 
 

Full Time: 3.6 ± 3.2 
(Range 1-10) 

 

 
37.5 ± 5.7 

(Range 27-48) 
 

 
65 

 
60% Yaunde-Fang 
20% Makaa-Njem 
5% Mbam-Central 
5% Mandara (North) 
10% unspecified 

Reseller2 20 5.3 ± 2.1 
(Range: 2-60) 

 

36.8 ± 5.8 
(Range 2-60) 

70 95% Yaunde-Fang 
5% unspecified 

Meat 
Cleaners 

19 1.6 ± 0.9 
(Range: 0.3-3.5) 

25.0 ± 4.8 
(Range 18-36) 

0 47% Yaunde-Fang 
21% Makaa-Njem 
21% Mbam-Central 
11% unspecified 

1. Ethnic group by SIL cluster  (SIL 2009) 
2. Reseller data represents all but one, an outlier 80-year-old trader/reseller in the business for 60 

years. 
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CHAPTER 3 
URBAN BUSHMEAT TRADE NETWORK NETWORK TO INFORM POLICY 
 
 

ABSTRACT 
 

My aims here are twofold: (1) to characterize the urban Central African 

bushmeat trade’s network structure between rural source points, markets, and 

restaurants; and, (2) to document the responses to targeted policy efforts in this “dark” 

(i.e., not illuminated) network. This 2010 census of Yaoundé, Cameroon’s 13 

bushmeat-selling markets and 211 restaurants detected both centralized and 

decentralized network elements. During this study, Yaoundé bushmeat markets 

annually provisioned restaurants, hotels and street cafeterias. Eating establishments 

sold approximately 137,000 kg, accounting for US$ 1.8M gross consumer spending 

per year.  Decentralized ego network connections in southern forested and savannah 

regions provisioned bushmeat to at least 47 traders in four centralized Yaoundé 

markets. The primary bushmeat market accounted for ~ 50% of all restaurant 

sourcing, primarily to higher priced bushmeat restaurants. The remaining markets and 

restaurants formed a decentralized network of inter-trading, sourcing lower-priced 

bushmeat. Personal contacts that bypassed known market spaces drove the trade of 

large, gun-hunted, Class A and B species to the highest-priced restaurants.  

In 2010, ca. 64% of restaurants purchased bushmeat from the southern-forested 

region, while ca. 36% purchased bushmeat from the train line. Edderai and Dame 

observed the opposite pattern in 2003. From 2003 to 2010, following targeted, 

sporadic law enforcement efforts on the primary market and its sourcing channels, the 

network reconfigured to a new primary market, while the number of markets and 

vendors decreased. However, restaurants selling bushmeat increased by 45% (145 in 

2003 to 211 in 2010), demonstrating both the network’s resilience and the expansion 

of a hidden trade presumably in response to intermittent law enforcement efforts.  
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INTRODUCTION 
 

The Convention on International Trade in Endangered Species of Wild Flora 

and Fauna (CITES) leads in the global monitoring and regulation of plant and animal 

trading. According to CITES, global wildlife trade of US$ 10-20M, primarily of 

trophy and medicinal parts and exotic pets, is second only to the drug trade (Wyler and 

Sheikh 2008, Brack 2004, Holden 1998). The bushmeat trade is primarily regional and 

distinctive from this global wildlife trade. According to long-term studies, wildlife 

trade interventions are largely ineffective regionally (Cronin et al. 2015) and 

internationally (Challender et al. 2015). Bans may impart perverse incentives and even 

promote over-harvesting of wildlife (Cronin et al. 2015, Challender et al. 2015).!
International investments linked to development, transportation, and wildlife 

law enforcement have led to increased hunting (Wilkie and Carpenter 1999, Wilkie et 

al. 2000, Cronin et al. 2015). Anticipation of wildlife bans also leads to increased 

hunting of soon-to-be-listed endangered species, thereby further reducing numbers of 

already threatened species both internationally (Rivalan et al. 2007, Hall et al. 2008), 

and regionally (Cronin et al. 2015, Taylor et al. 2015). Finally, markets may respond 

initially to bans on particular species trade (e.g., 2007 ban on primate trading in 

Equatorial Guinea, Cronin et al. 2015), and then return to trading even greater 

amounts of those species than before the bans, indicating the ineffectiveness of 

targeted, yet irregular law enforcement typical in this region (Abernethy et al. 2013, 

Cronin et al. 2015). Therefore, new approaches to bushmeat trade management are 

needed (van Vliet et al. 2010, CBD 2011, Abernethy et al. 2013, Cronin et al. 2015).!
Studies in Ghana (Mendelson et al. 2003, Cowlishaw et al. 2004, Bassett 2005, 

Cowlishaw et al. 2005), Cote d’Ivoire (Bassett 2005), and more recently the 

Amazonian tri-frontier (van Vliet et al. 2015) have addressed how commerce and 

social relations shape marketing structure and governance (Bokhorst 2010). Compared 

to the number of hunters and bushmeat eating establishment operators, a relatively 

small number of trading and market reselling actors in cities and towns organize the 

movement of large quantities of bushmeat from rural source points to urban centers. 

Restaurant owners and market resellers have the most interaction with end consumers, 
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yet wholesale traders hold key intermediary positions (Cowlishaw et al. 2004). Thus, 

they are well placed to inform on trade operations and regulatory solutions.  !
Social network analysis has just recently been applied to the international 

wildlife parts and pets trade (Patel et al. 2015). Other studies have elucidated 

bushmeat actors and commodity chain relationships in West Africa (Mendelson et al. 

2003) and the tri-frontier Amazon region (van Vliet et al. 2015), yet none have applied 

network analysis to the bushmeat trade. Below, I examine network patterns that have 

been detected in illegal drug trade and legal food trade networks to generate 

predictions about the bushmeat network topographical structure.  

Illegal drug trade networks 

Network patterns offer insights into the structure, hierarchy, and types of 

relationships in a system (Rojas 2007).  The term ‘dark networks’ refers to illegal and 

hidden networks (Raab and Milward 2003). Historically, dark network studies focus 

on illicit drug and terrorist networks (e.g., Roberts and Everton 2011). However, they 

may offer insights into management strategies for other quasi-legal and informal 

networks as well. Illegal drug network studies distinguish between high-level 

importers, mid-level wholesale suppliers and low-level retailers or street-level dealers 

(Reuter 1983, Adler 1985, Reuter and Haaga 1989). High-level criminal systems 

model a formal, legitimate bureaucratic system with hierarchical organization, unlike 

low-level dealers (Reuter 1983). While formal and ‘dark’ criminal markets often are 

organized around centralized, hierarchical structure for ease of trading purposes, 

street-level illegal drug markets most often follow a decentralized, horizontal 

structure, wherein recruitment occurs through prior relationships, often through kin or 

ethnic connections (Donald and Wilson 2000, Schiray 2001, Zaitch 2002, Roberts and 

Everton 2011). Social embeddedness is common in smaller systems where personal 

relationships are critical, such as local exchange trading systems, community 

development banks, and direct agricultural markets (Thorne 1996, Douthwaite 1996, 

Hinrichs 2000). 

Benson and Decker (2010) suggest that the decentralized nature of street-level 

drug dealer networks protects them from shocks (e.g., police or other gang attacks) 

and protects individuals who have loose rather than tight connections. These street-
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level dealer networks exhibit: 1) horizontal structure, comprised of loosely connected 

groups and entrepreneurs (Natarajan and Belanger 1998, Zaitch 2002, Benson and 

Decker 2010); 2) minor, flexible bureaucratic structures, resistant to identification and 

resilient to change; 3) family or ethnic membership ties (Kleemans and van de Bunt 

1999, Morselli 2005, Morselli 2014); and, 4) mid-level wholesale suppliers brokering 

between importers and retailers.  

Food trade network types 

Local food systems around the world are also characterized by direct links 

between producers and consumers and decentralized sourcing structure (Hinrichs 

2000). These direct grassroots systems are structured similarly to small-scale illegal 

drug markets. Global food systems rely on a small number of large-scale, 

industrialized farms, with economic and labor efficiency as their main goals (Tilman 

et al. 2011). Thus, they are capital intensive, specialized and lack diversity within the 

system (Welsh 1997, Urban 1991). In addition, they share the highly centralized, 

hierarchical structural characteristics of “dark” criminal and corporate networks 

(Ercsey-Ravasz et al. 2012). In this system, farmers are under constant pressure to 

minimize costs and expand production to accommodate shrinking profit margins 

(Drabenscott 1994, Hurt 1994). In contrast, local food systems depend on a relatively 

large number of farms varying in size and food types (Strange 1988), with regionally 

distinctive products offered through diverse locally controlled channels.  

Evaluating a bushmeat trade system and network structural responses to 

wildlife management strategies will be useful for devising better management 

strategies, as demonstrated with other ‘dark’ networks (e.g., Roberts and Everton 

2011). In this chapter, I examine: 1) the social and spatial topography of an urban 

bushmeat trade network; 2) restaurant and market attribute relationships; and, 3) the 

effects of policies on network structure and attributes through ethnographic interviews 

and comparative assessment of network changes.  

First, I predict that marketing structure is organized in a decentralized stable 

network pattern that resembles small farmers’ markets or retail drug markets, with 

restaurateurs forming multiple clusters around particular markets. Typical of ‘dark’ 

networks, bushmeat markets are predicted to contain highly connected central markets 
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that are critical for the functioning of smaller market and restaurant trade. Given the 

local and irregular wild food sourcing nature of this trade, markets and restaurants 

alike are predicted to use personal contacts for this trade, clustering around particular 

markets rather than a central market. The network is expected to display a relatively 

stable structure and norms to meet demand. Given that bushmeat is sourced from 

different geographic regions, and some markets specialize in particular fresh or even 

live animals, restaurants will likely display preference for certain markets based on 

price and bushmeat species selection.  

Second, bushmeat regulations implemented from 2003 and 2010 are predicted 

to have at least temporarily altered or disrupted trade structure in various forms (e.g., 

supply, sale points, etc.). Policies targeting particular markets or restaurants (e.g., 

those selling expensive, endangered species) should effectively reduce both the overall 

volume and endangered species trade.    

 

METHODS 
 

The study was conducted in Yaoundé (310 km2), a major urban destination hub 

for wild game in Cameroon, and a fast growing Central African capitol city, Figure 

3.1. In 1960, Cameroon gained independence, and Yaoundé’s census noted 6000 

inhabitants. Today, Yaoundé is one of the two largest cities in Cameroon (3.07M 

people) and urban population is growing rapidly at 3.6% per annum (CIA 2015).  

From 1980 to 2001, the city surface area increased four-fold in size – from 38 

to 159 km2. Rural to urban migration largely drove the expansion of both city area and 

population. In Yaoundé and Douala, relatively recent rural to urban internal migrants 

comprised over half of total residents (BUCREP, 2010). Rural migrants, in turn, bring 

food preferences and rural cultural and trading ties, thereby influencing the urban 

market system and increasing demand for rural products, including bushmeat.  

Studies have found that population density and road density are good individual 

predictors of over-exploitation of wild animals (FitzgGibbon et al. 1995, Alvard 2000, 

Hart 2000, Noss 2000, Fa et al. 2006, Coffin 2007, Laurance, Goosem and Laurance 

2009, Maisel et al. 2013). Cameroon is particularly interesting because it is the second 

most populous country within the Congo Basin with an estimated population of 23.74 
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million (CIA 2015) as compared to 19.45M in 2009 at time of study (Cameroon 

National Institute of Statistics 2010). Cameroon’s population density (48 people/km2) 

is more than twice the average in Central African states, followed by DRC (33), 

Equatorial Guinea (29), ROC (12.8), CAR (7) and Gabon (7; World Bank 2015). 

Urban population growth rate (3.6% annual rate of change 2010-15; CIA 2015) 

contributes further by increasing demand for commercial bushmeat (Cronin et al. 

2015, van Vliet et al. 2015). Finally, Cameroon and Equatorial Guinea have the 

highest road density (0.09 km km2) in the region (Laporte et al. 2007). 

Bahuchet and Ioveva-Baillon (1999) presented data collected on households, 

restaurants, and markets in Yaoundé from 1994 to 1996. They found that hotels, 

restaurants and street vendors sold mostly rodents, monkeys, snakes, and other 

common species, but occasionally also elephant and gorilla. Large quantities of 

bushmeat were transported from the east by rail to Yaoundé (CEW 2000). Edderai and 

Dame (2003, 2006) conducted a robust census of wild meat sales in Yaoundé and a 

coarse spatial mapping of wild game trade routes leading to the capitol. Yaoundé is 

both the endpoint for the only train line in the country and a central point for several 

logging companies in the East and South provinces. As of 2005, when last measured 

by Edderai and Dame (2003, 2006), Yaoundé contained ca. 160 wild game sale points, 

including 15 open markets, 102 restaurants and 43 street stall cafeterias. They found 

the majority of wild game transported to Yaoundé arrived by rail; ca. 70% of all 

market wild game sales and 45% of all wild game restaurants and cafeterias.  Given 

the paucity of law enforcement on both roads and railway, these transport routes 

facilitated movement of wild game. The train transports meat from the savannah 

provinces (North and Adamawa), southeastern Cameroon, and protected areas in each.   

Data collection 

I conducted bushmeat market and restaurant surveys, market-restaurant 

network surveys in Yaoundé. I also conducted participant observation and key 

informant interviews. Each method is described in further detail below.  
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Market surveys  

I identified and mapped all bushmeat-selling markets (n=13) in Yaoundé and 

conducted structured census surveys twice in each market in 2009 during March (rainy 

season) and October (dry season).  A major objective included documenting the types 

of wild meat sold, the number and ratio of male to female traders, the number of sale 

points (floor and table spaces), and types of non-bushmeat products sold in each 

bushmeat market (Table 3.1).  Due to the difficulty of assessing the locations and 

frequency of hidden sale locations, I excluded home sellers and hidden markets in this 

network study. Market censuses included a brief (~20 minute) vendors survey that was 

validated through participatory observation with visits to each market.  Depending on 

the preferred language of the respondent, census interviews were conducted either in 

French, English, or Pidgin.  

Restaurant network and census surveys  

From June 1 to 30, 2009, I conducted a comprehensive census of the open (i.e., 

unconcealed) eating establishments selling bushmeat in Yaoundé with the assistance 

of ten local university educated research assistants (RAs). The city and its immediate 

outskirts were divided into five geographic sections (Center town, NW, SW, NE, SE) 

and then assigned to individual RAs. The RAs then walked each city street twice 

during two separate weeks and two time periods (e.g., 12-5 pm and 5-10 pm) to locate 

and survey all bushmeat sale locations. Mobile sellers are included here only when 

they source meat from a central stationary seller, which normally occurs in bars or 

street stalls due to time and resource constraints. 

Eating establishments, including street stall cafeterias, bars, restaurants, and 

hotels, are collectively referred to as ‘restaurants’ in this paper. The census 

documented particular restaurant attributes: Global Positioning System (GPS) 

waypoint location, average price of bushmeat meal, types of bushmeat sold, specific 

bushmeat source, frequency of bushmeat sales, size of restaurant (assessed by number 

of restaurant sellers), and types of bushmeat sold. Information initially was gathered 

through visual assessment of menus and restaurants followed by questionnaires with 

restaurant owners or managers (Table 3.1). Post analyses, I removed wild meat market 
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and restaurant names to protect vendors who generously shared information on market 

operations. Letters (A-M) indicate markets while numbers represent restaurants in 

text, tables, and figures. 

Ethnography 

Participant observation and key informant interviews (~2000 hours for 18 

months from Sept to Dec 2008 and Feb 2009 to August 2010) allowed me to verify 

named network actor relations and explore ‘invisible’ actors. Through interviews and 

participant observation with law enforcement, environmental organizations and 

bushmeat trade, and consumer actors, I explored: 1) bushmeat market structure, actors 

and operations in Yaoundé; 2) transportation means and routes; 3) actor relations; and, 

4) policy impact indicators.  Participant observation of bushmeat sale consumption 

and discussions of wild animals’ food, family, and spiritual valuation facilitated a 

robust discussion of correlation results as well as model selection. 

Data analysis 

Estimating wild meat sales by transportation means and geographic region 

Using daily sellers in each market as an estimate of relative bushmeat sales, I 

approximated the proportion of wild meat sales in markets and restaurants by 

particular transportation means from different regions within the country. From inter-

market sourcing data, I use the primary sourcing markets (A, B, C, and F) to estimate 

the sourcing proportions for openly sold wild meat in Yaoundé. Then, using the 

number of restaurants sourcing from each market, I estimate the sourcing proportions 

of bushmeat sold in restaurants. These estimates do not account for relative sales in 

each restaurant. They account for bushmeat sourced outside open markets where 

restaurants identified non-market source points.  

Estimating total wild meat restaurant sales biomass and spending 

I used the average number of plates sold by restaurant, extrapolating for non-

reporting restaurants to estimate the daily number of bushmeat plates sold in 

restaurants, hotels and cafeterias. I estimate the biomass (gross kg) sold daily in 

restaurants using estimated weight per restaurant and cafeteria serving (250 grams 



! 48!

biomass, not including bones; Edderai and Dame 2003). Finally, I extrapolate the 

gross daily and annual restaurant clientele spending on bushmeat using the 2010 

average bushmeat plate price.  

Exploratory social network analysis  

Network community structure can be measured in several different ways, 

rendering it a malleable concept (Steinhaeuser and Chawla 2009, Orman et al. 2011). I 

performed an exploratory social network analysis (SNA) to assess the topographical 

structure of the bushmeat-sourcing network between markets and restaurants. I then 

qualitatively compare this network structure to other illegal and food network 

structures. Table 3.2 displays the restaurant and network attributes considered. The 

edges of the market to restaurant (M2R) bipartite network represent ‘urban migration’ 

pathways for wild animal meat distribution in the city. Projecting the bipartite data to 

display in one-mode networks – restaurant-to-restaurant (R2R) and market-to-market 

(M2M) – facilitated easier visualization and social network analysis, such as quadratic 

assignment procedure, edge, and vertex attribute analysis.  

To assess network centrality and structure, I examined clustering patterns for 

the projected R2R network community structure with the degree density, edge 

betweenness, walktrap community (Pons and Latapy 2005), and Infomap algorithms 

(Rosvall and Bergstrom 2008, Rosvall et al. 2009). Network attributes considered are 

listed in Appendix 3.1. According to this network composition, degree centrality is 

associated with trade from the largest market and the opportunity to interact with 

additional restaurant and market vendors, thereby potentially possessing key 

knowledge for more successful trading or simply greater access to the most popular 

bushmeat types in the trade network. I examine data to discern whether they exhibit 

social status typical of such network brokers. Then, using ethnographically informed 

knowledge of market trading, I assess the explanatory possibilities and the limitations 

of centrality and network position in the projected bipartite network.  

I used the following packages within the ‘statnet’ package in R (Team 2015) to 

assess centrality measures (e.g., betweenness and structural holes) and communities 

(i.e. clusters) in the social network graph: ‘sna’ social network analysis, ‘cluster’ and 

‘igraph’ packages (Butts 2007, Butts 2008, Handcock et al. 2003, Goodreau et al. 
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2008, Hunter et al. 2008). Visualizations were performed in ggplot2, GGally (Hadley 

Wickham 2015), and corrgram (Friendly 2002). 

Social and geographic distance correlations  

The quadratic assignment procedure (QAP) within the ‘sna’ package was used 

to examine the estimated likelihood (i.e., distribution of the test statistic under the null 

hypothesis) that restaurant nodes’ closeness (i.e., gaged through shared market 

interactions) measures are correlated with physical distance between two nodes. The 

QAP procedure is often used to assess the efficiency of product distribution. In this 

case, I test the likelihood that neighboring restaurants source from similar markets. 

Distance is measured in meters (1 unit = 1 m). 

Network settings 

For the purpose of network analysis, I removed restaurants sourcing bushmeat 

from non-market sources (‘isolates’ in this relational network) through “personal 

contacts” such as through direct orders and direct purchases at source points from the 

network. The network is set as undirected because sourcing goes only one direction, 

from markets to restaurants. The network is also unweighted because most market-

sourcing restaurants named only a single market source; thus weighting had little 

effect on the network structure. Some small markets also source from large markets in 

the city (Table 3.1), though they are not included in this analysis because bipartite 

networks are restricted to relations between two node groups (i.e., markets and 

restaurants). Personal contact sourcing refers to instances where restaurants obtain 

bushmeat directly from traders or hunters, bypassing markets.  

Sampling 

 All identifiable (open) markets and restaurants in Yaoundé, Cameroon were 

considered for this analysis. Hidden marketing locations were considered qualitatively, 

but were not possible to include for the network analysis due to their hidden status. 

Personal sourcing is included in correlational analysis and model testing, yet excluded 

from network analysis. Restaurant self-reporting was potentially biased to protect 

market sources, especially where Class A or B species were served. A minority of 
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restaurants (n=38; 18% of total sample) admittedly served bushmeat, but declined to 

provide further sourcing or sales information. In these restaurants, I gathered 

information from menus and observations. 

 

RESULTS 
!
Market and restaurant census summary  

 The census of open bushmeat selling locations revealed three major (i.e., 7-18 

visible daily sellers), three medium (i.e., 3-4 visible daily sellers) and nine small (i.e., 

one seller) fixed-location open bushmeat markets (Table 3.1). At least 211 eating 

establishments sold bushmeat across the city and 173 (82%) provided sufficient 

responses concerning types of bushmeat sold to be useful for correlational analysis. 

The bushmeat restaurant industry employed 1662 people. The bushmeat restaurant 

industry, like bushmeat markets, were dominated by women: 17:2 female:male 

restaurant sellers’ ratio. 

A map of Yaoundé’s openly selling bushmeat markets and restaurants with 

endangered species classification is shown (Figure 3.2). Class A represents fully 

protected species; Class B represents partially protected species; Class C represents 

common species.  Eating establishments, hereafter referred to collectively as 

restaurants, ranged from low-priced cafeterias (i.e., tourne-dos or street stalls at bus 

stations, along roads or in markets, n=23, average meal price = US$ 1.62), restaurants 

and bars (n=157, average meal price = US$ 2.97), to hotels (n=11, average meal price 

= US$ 9.41; Table 3.3). Bushmeat accounted for only approximately 5% of total 

bushmeat restaurant sales where bushmeat was served.  

Bushmeat selling restaurants clustered around the city center and along roads 

leading to the Southwest, North and South (Figure 3.2). Restaurants appear to cluster 

spatially by rarity of species sold and economic status (i.e., meal price). Expensive 

restaurants cluster in the wealthiest neighborhood (NW quadrant of city). However, 

there was no correlation between price and rarity of species sold, indicating that status 

is not necessarily correlated with rarity. Bushmeat restaurant prices drop as one moves 

out of the city, regardless of rarity of species sold. 
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Bushmeat sourcing by restaurants  

Bushmeat sources were obtained for 167 (97%) of the 173 restaurants 

considered (Table 3.1). The majority (78%) of these restaurants reported buying meat 

from well-known markets within the city limits, 15 restaurants sourced from unnamed 

market sources, while some restaurants sourced from multiple markets. Note that a 

restaurant sourcing from multiple markets will be accounted for multiple times in the 

individual market sourcing percentage calculations presented here. Over 50% of these 

restaurants sourced bushmeat from one primary market (Market A); 19%, 15% and 

12% sourced from the three other major markets, Market B, C and F, respectively. 

Then, 8% used Market D; 7% used Market G; and Markets E and H each comprised 

1% of market sourcing.  

A substantial minority of restaurants (21%) depended on personal contacts for 

meat provisioning alone, and 35% sourced from both markets and personal deliveries. 

Of the latter, 24% placed ‘orders’ and had wild meat delivered, while the remaining 

2.5% traveled to purchase meat in villages. These personal contacts were primarily 

non-familial trader and hunter contacts. For those traveling to purchase wild game, 

74% traveled within a day’s round-trip from Yaoundé, in the Center Province. 

Regional trading hubs were situated primarily in the Center and South Regions around 

Yaoundé. From these hubs, bushmeat was sourced directly from forests and villages 

surrounding these regional trading hubs and transported into the capitol (Figure 3.1). 

The most utilized towns were Akonolinga, Ayos, Awae and Bafia – all known trading 

points in the Center Region – within two hours drive of the city. Other popular trade 

locations named in the East and South Regions included Ebolowa, Sangmelima, 

Nanga Eboko, Olemba, Obala, and Messasi, about 1-2 days travel (by road) each way. 

Only two restaurateurs named a personal contact outside of these southern-forested 

regions (i.e., Foumbot, West Region; Kumba, Southwest Region both adjacent to 

primary forest). No northern Cameroonian savannah or semi-desert bushmeat source 

points were named for personal sourcing. Restaurateurs chose markets based on 

personal relationships (i.e., ties) with both marketers and market source points.  
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Social network structure and topography 

Restaurants (n=116; 85%) sourcing from named, open markets (n=8; 62%) 

comprised the majority of trade relationships, which were then used to create a 

connected bipartite social network. The market to restaurant (M2R) bipartite graph 

(Figure 3.3) revealed distinct clusters of restaurants sourcing from particular markets. 

One large, dense cluster represents restaurants connected only to one another through 

sourcing solely from the primary market. This subgraph resembles a centralized 

network, while the remainder of the graph appears decentralized. The overall projected 

R2R network’s relatively low graph density (0.17), low connectivity (mean node 

degree: 30.9) and moderately high geodesic distance (7.29) demonstrate restaurants’ 

tendency to source from single markets.  

Three community detection algorithms were employed to explore different 

aspects of the observable R2R bushmeat network structure (Figure 3.4): walktrap 

community detection (WT), edge betweenness (EB), and infomap (IM, Orman et al. 

2011). Results detect different aspects of the network structure. EB detected eight 

communities (modularity best split: 0.24) clustered around individual markets. IM 

detected five clusters of restaurants sourcing, clumping restaurants sourcing from 

multiple, similar markets. WT detected two clusters (modularity best split: 0.23): 

restaurants sourcing from the large market, and another cluster reflecting the 

remaining decentralized group of all other restaurants, sourcing from the remaining 

markets. These community detection algorithms paired with market surveys detect a 

decentralized network with primary and tertiary markets sourcing to restaurants and a 

centralized cluster around the primary market. 

Market descriptions and geographic source points 

According to the quadratic assignment procedure (QAP), restaurant proximity 

did not predict same-market sourcing (QAP results: R2 = 0.01309, Residual Standard 

Error = 2555 on 31504, F statistic = 417.8 on 1 and 31504). In other words, 

neighboring restaurants did not source from nearby markets necessarily. Rather, 

restaurateurs choose markets based on other factors, such as sale of particular animals, 
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the state of the meat (fresh, smoked or live), and price, resembling individual 

consumer choices (Chapter 5). 

Most restaurants sourced from the main market (Market A). No restaurant 

named more than three market sources for bushmeat. The average number of market 

source ties was 1.26. Thus, the study of overlapping ties is less important for the entire 

network. This result reflects a high degree of loyalty to particular markets, 

relationships with vendors, and preference ruling market choice over geographic 

convenience.  

Multiple-market sourcing of restaurants through a market-to-market (M2M) 

network is depicted in Figure 5.5. This projected network depicts seven connected 

markets (14 edges) through restaurant sourcing (betweenness scores: A: 1.25, B: 5.38, 

C: 0.48, D: 0.25, E: 0.00, F: 0.55, G: 0.07, H: 0.00). Markets A, B, C, D and F are 

chosen in combination for restaurant sourcing. Each line (i.e., tie) between market 

nodes indicates that they share at least one common trader. Market B is chosen four 

times more often than the primary market (A) in combination with other markets, in 

part, because of Market B’s unique shared tie with Market H, but also due to being 

used in combination with multiple other markets more often than occurs with Market 

A. After Market B, Market A was chosen more than twice as often in combination 

with other markets. Market A sourcing was negatively correlated with sourcing from 

personal contacts, and from Markets B, C and D.  

Accounting for the inter-market trading, the majority of restaurants sourced 

bushmeat directly or indirectly from Markets A and B. Markets A and B reliably and 

openly sold a wide variety and high volume of species (including less frequently sold 

prized and rare animals; Chapter 6) compared with other markets. Markets A and F 

specialized in selling fresh meat sourced primarily from villages, towns and smaller 

cities between an hour to a day’s travel to city in the southern forested zones. Both 

markets A and F also provisioned smoked bushmeat from more distant locations (as 

much as two days travel one-way) in the South, East and Center regions. Markets B 

and C sold primarily less expensive smoked meat from along the train line (i.e., the 

savannah zones and buffer forest zones along the train line). 
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Several small markets (i.e., D, E, and G-M) sourced their bushmeat from other 

city markets. Market A served as a centralized source point for high-priced 

restaurateurs while Market B acted as a centralized hub for other marketers as well as 

day traders and lower-priced restaurateurs (i.e., street cafeteria vendors; Figures 3.3 

and 3.4). Nearly 50% (n=6) of all mid-range (~3-4 sellers markets, like D and E), and 

tertiary (1 sole seller markets, like G-M) markets purchased primarily from Market B. 

Purchased bushmeat was then resold across the city. Rural traders, hunters, and 

individual consumers – including business people, politicians, law enforcers and 

government officials from a range of economic classes – also overlapped in the market 

space, but with less frequency than regular bayam sellams (i.e., colloquial term for 

bushmeat marketers and resellers).  

Market D is one of the largest informal markets in the city, selling food, 

clothes, kitchen items, and much more. Market D is also adjacent to Market C and 

quite close to Market B. This geographic proximity facilitates sourcing from all three 

markets on a regular basis. Restaurants can diversify their meat options when sourcing 

from multiple markets; they can be more efficient when sourcing from generalist 

markets, where bushmeat is sold alongside other edible and non-edible market goods. 

Market B is embedded in a large, diverse market selling other goods, so buyers may 

purchase bushmeat along with other items in Market B for home consumption or sale 

in low-cost street cafeterias primarily. Market A primarily sells fresh bushmeat, 

thereby targeting mid- to high-end restaurants and consumers. Given the dense layout 

of the city, markets are scattered across the city, sometimes near one another, so 

sourcing from multiple markets would be a reasonable choice (Figure 3.2; Table 3.3). 

Proportional geographic sourcing of bushmeat by restaurants 

Of market-sourced bushmeat restaurants, approximately 55% sourced by bus, 

car, or motorbike from the southern-forested zones, and 45% sourced from the 

savannah and forest frontier zones in the Adamaoua and East Regions, along the train 

line. However, including personal contacts-sourcing, 64% of restaurants source from 

the southern-forested region, while only 36% source from the train line. Using number 

of market sellers to approximate relative bushmeat sales from the original sourcing 

markets (A, B, C and F), 50% of the bushmeat openly sold in markets is sourced from 
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each of these means and geographic regions. This result indicates that road 

infrastructure developments and train restrictions have greatly increased the road-

driven bushmeat sales from the southern-forested region in Yaoundé. These results 

indicate the major role of personal sourcing and private car transport in bushmeat 

provisioning.  

Bushmeat restaurant attribute and node position correlations 

Embeddedness, betweenness, and structural holes are important indicators of 

status and brokerage positioning in a social network. Participant observation revealed 

that markets are also social spaces for restaurant buyers purchasing bushmeat. 

Therefore, I tested for correlations between centrality measures and restaurant status 

indicators. 

Every morning, market traders, resellers, and restaurateurs (predominately 

women) gather to haggle over bushmeat procured from villages emanating from the 

city. Restaurateurs must arrive early to buy the best meat or call in orders. 

Collectively, they form a trading community. In a social network sense, markets are 

events that restaurateurs selectively attend on an ongoing basis, overlapping with other 

restaurateurs and traders, gathering key information and better choice and quality of 

bushmeat as their trader ties deepen. Thus, restaurants that were structural holes or 

possessing high betweenness and degree centrality interact with numerous traders, 

resellers, and other restaurateurs. Restaurants sourcing from the largest market (i.e., 

those with high betweenness and degree) or multiple markets (i.e., structural holes) 

thus gained and exchanged valuable knowledge about the latest sale trends, risks, and 

enhanced their means to procure rare species. They were then well positioned to sell 

an increased volume of bushmeat or to specialize in fresh and popular animal sales. 

Sourcing from multiple or large markets may also be a strategy to reduce shortfalls, 

expand one’s business, and reliably source multiple types of bushmeat.   

Degree centrality, k core, and structural holes were correlated in the R2R 

projected network, so I considered degree centrality alone as a network centrality 

measure in the correlational analysis. Testing for correlations between R2R projected 

network centrality and status indicators reveals that degree was positively correlated 

with status markers such as meal price and sale of popular species (i.e., pangolin and 
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porcupine), and negatively correlated with restaurant size. Projected R2R network 

centrality measures are possibly misleading given that dense clustering in the network 

strongly correlated with sourcing solely from Market A. Indeed, Market A sourcing 

and degree centrality were strongly correlated because most restaurants sourcing from 

Market A were ‘connected’ in the projected R2R network. Given that centrality is 

synonymous with Market A sourcing, I removed centrality as a covariate to be 

considered. Rather, I consider market choices and correlated animal sales and 

restaurant economic status. 

Figure 3.6 depicts restaurants clustering densely by average meal price around 

Market A showing the relatively high economic status of restaurants sourcing from the 

main market. Restaurants selling endangered species meats do not similarly cluster 

primarily around Market A (Figure 3.7). Restaurants with high betweenness sourced 

from the largest market in combination with other markets (Appendix 3.2). 

Yaoundé bushmeat trade comparison 2003 and 2010  

Using results from Edderai and Dame (2003), I assess bushmeat trade structure 

before and after the increased train, road, and market seizure programs in Yaoundé. 

The average number of species sold per restaurant increased 4-fold (1 in 2003, 4 in 

2010) and the total bushmeat eating establishments (145 in 2003, 211 in 2010) 

increased by 41% from 2003 to 2010.  

Bushmeat restaurants sold an average of five plates of bushmeat per day in 

2010, similar to restaurant sale rates in 2003 (Edderai and Dame 2003). Thus, for 

restaurants to profit, non-bushmeat sales would necessarily comprise the majority of 

sales. Extrapolating for restaurants that did not report on bushmeat sale rates (n = 46), 

I calculated the average of 1065 plates of bushmeat sold daily across Yaoundé in 2010 

did not increase as expected from 2003 (n = 1005). I adjusted the bushmeat plates 

served by 41% to reflect the growth in eating establishments and estimated 

underreporting (adjusted bushmeat plates served daily: n = 1502).   

In 2010, ~375 kg sold daily or ~137,026 kg bushmeat was sold annually in 

restaurants. Using the 2010 mean bushmeat meal price (US$ 3.30; 10% higher than 

the mean beef meal prices: US$ 2.77), and applying this value to the 211 documented 

bushmeat selling restaurants, I extrapolate US$ 4955 daily or US$ 1.8M gross annual 
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spending (i.e., gross profit before adjusting for purchasing and operational costs) on 

restaurant bushmeat meals. These figures indicate that 0.05 kg are consumed per 

person in Yaoundé annually and less than US$ 1 is spent annually per person in 

Yaoundé on bushmeat in restaurants.  These figures would represent a decline in 

consumption per capita from 2003. 

Given the increase in restaurant numbers and the steady reported amount of 

bushmeat sold in restaurants, I would expect the number of market sellers to increase 

or at least remain stable. Surprisingly, from 2003 to 2010, the number of markets (15 

in 2003, 13 in 2010) and market vendors (82 in 2003, 54 in 2010) fell by 13% and 

34%, respectively. In 2010, a bushmeat vendor existed for every 20,000 Yaoundé 

residents (using adjusted population estimate of 2.5M). Market traders often sold 

bushmeat in several locations: market, home, tertiary market, and delivery. 

Accounting for Yaoundé’s dubiously reported 44% to 78% population increase 

(1.42M in 2003, Edderai and Dame 2003; 1.82M in 2010, CIA 2012; or 2.5M with 

estimated adjustment from 3.05M 2015 CIA estimate), this bushmeat trade was 

predicted to expand to meet increased demand in the absence of altered bushmeat 

regulations, which it apparently did, despite additional wildlife law enforcement. 

Local perspectives and relationships to law enforcement 

In 2001, a program to curtail this trade was initiated. Meat seizures on trains 

and seizures at road checkpoints were carried out. People who had been trading along 

these routes for years changed their tactics where traders reported there were none 

prior.  Bulging suitcases and handbags replaced easily identifiable rice sacs as carriers 

for the meat. Meat was hidden in engines, doorframes and attached underneath cars. 

Rather than reducing trade, trading tactics became more complex and less detectable 

than before these measures began. Relationships with law enforcers also became 

crucial to facilitate the passage from rural to urban regions. Most traders possessed ties 

with checkpoint officials and law enforcers along their established trade routes.  

Following an October 2009 raid on Yaoundé’s markets, traders were cautioned 

to buy the US$1200 annual permits if they were to continue trading. Only one of the 

20 traders I questioned actually made significant steps to submit her permit application 

in January 2010 and she was turned away at the door.  
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They say that we can buy permits. But I tried this. You must 
pay 150,000 CFA (~USD$ 300) for three months permit, and 
the authorities don’t even respect the permits.  If you get 
stopped with a permit, it’s the same deal. You must bribe them 
or they will seize your meat. There is no one to stop them from 
doing this. So we prefer to not have the permit and just do our 
work. (Female Yaoundé trader, 2009). 
 

They told her they would not be enforcing this law until a few months later when the 

new law was in place. 

Law enforcer cultural valuation and fear of bushmeat 

When I interviewed the Yaoundé Ministry of Forestry and Fauna officials 

about their approach to bushmeat market law enforcement in the city, they all but 

laughed at me. Feet propped on his desk, the manager explained that their wildlife law 

enforcement officer had been let go a year prior due to lack of funding; no one was 

currently tasked with bushmeat market regulation in the city. Additionally, he 

informed me, someone would need to pay them to go over there because they didn’t 

have money for gas.  

Law enforcers also expressed palpable and reasonable fear and respect towards 

this product and it’s possessors.  

If you stop [seize] meat in a village, what do you do [next]? You 
leave. [When] you seize the meat, the villagers of 200 will [come 
to the hunter's defense] and you could become the meat. So you 
flee. That's why, oftentimes, we go [to rural bushmeat source 
sites] with the police, so that we can seize the meat that we find 
[with armed backup]. But we are not there all the time, so we 
can't control what happens. (Ecoguard, Belabo, 2009). 

 
Unarmed wildlife officers fear for their lives if they seize meat without backup in rural 

areas. In Yaoundé, traders also enjoyed recounting stories where they put wildlife law 

enforcers in their place, physically assaulting those that came to seize meat:  

One day I had a gorilla in the market. One woman [trader] 
brought it in [to me]. I had the [gorilla] meat. MINEF people 
came in a taxi. We got word and everyone grabbed their [bush] 
meat. They came standing in front of me. I thought I was going to 
jail. I grabbed him by the ankles and pulled him down. People 
started throwing pangolins at him and dumping the dirty water 
we use to wash the meat on him. They [the police] grabbed some 



! 59!

pangolins and fled in a car. Didn't even get my meat [laughing]!  
(Yaoundé woman trader, 2009). 

 
According to traders, market and restaurant vendors, while meat could be 

seized on the road and perhaps especially at checkpoints around the city, once meat 

reached city markets, as long as you were not selling great apes openly, you were 

generally safe from seizures (apart from the roughly annual armed market raids). 

Restaurants openly listed Class A and B species of bushmeat (apart from charismatic 

elephants, great apes and other conservation highlighted species) sold on printed and 

chalkboard menus along with fish and domestic meat, indicating the non-threatening 

legal situation posed by selling protected species. 

As a general rule, wildlife law enforcers conducted bushmeat patrols with 

armed military gendarmes or World Wide Fund for Nature (WWF) support. In cities, 

with the exception of roughly annual grants to raid markets from international 

conservation organizations like The Wildlife Trade Monitoring Network (TRAFFIC) 

and International Union for the Conservation of Nature (IUCN), they cited lack of 

funds as the reason for less regular market or restaurant patrols (pers. comm., IUCN 

and TRAFFIC, 2009 and 2010). Wildlife rangers and law enforcers expressed fear of 

people’s retaliation and of betraying unwritten cultural norms. One law enforcer 

explained that if you seize someone’s meat and sell it at a legal auction, people 

become quite angry because meat is sold at a lower rate than the meat’s value; this 

was perceived as disrespectful to the animal’s life and the effort the hunter exerted to 

hunt the animal. He also explained in all seriousness that he would never eat a seized 

animal because it could be cursed and he could die. Aside eating seized bushmeat, he 

expressed concern that a trader or hunter whose meat he seized would still curse him 

or his children for “stealing” his property (i.e., the bushmeat).  

 

DISCUSSION 
Network structure 

The ivory and prized pets trades (e.g., chimpanzee or African grey parrot) 

exhibit a hierarchical centralized trade structure, spanning continents and mimicking 

criminal drug networks. However, the urban bushmeat trade between markets and 
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restaurants in Yaoundé, Cameroon resembles both centralized and decentralized 

network elements. The large, dense restaurant cluster around the primary market that 

also sources to smaller markets, resembles centralized ‘dark’ criminal drug and 

terrorist as well as large agro-business networks. The remainder of this network is 

decentralized and most closely resembles small-scale, street-level illegal drug or local 

farmers’ market networks. These smaller networks all share a necessity for close 

personal relationships and key central nodes to provide social scaffolding for the 

market. Personal relationships with hunters, rural traders and other marketers 

facilitated bushmeat commerce while safeguarding against whistleblowers. In lieu of 

formal taxation and governmental recognition, informal payments to landlords and to 

an environmental organization provided nominal sense of security to the market and 

people’s livelihoods. This study documents that restaurants primarily source from 

open bushmeat markets in fixed geographical locations, suggesting that law enforcers 

treat the bushmeat market like other legal informal markets.  

As in cases of small-scale illegal and local food networks, decentralization 

buffers the market from law enforcement shocks. Similarly situated at the heart of a 

network, well-connected structural holes among urban bushmeat marketers sourcing 

from the primary market possessed a high potential for influence and status. 

Decentralization, outside the primary market, protected the overall trade from 

potential legal shocks as well. Connected traders could alert one another of law 

enforcement plans before raids and suppress trading temporarily to minimize losses.  

Decentralized ego-networks facilitated the trade of bushmeat from unique kin and 

friendship hunter, trader and community ties. A mere 41 market sellers in four markets 

utilized decentralized ego network kin and friend connections in southern forested and 

savannah regions to provision the majority of bushmeat to centralized trading hubs 

(i.e., markets) in the city. Given the decentralized trade structure, targeted policy 

efforts in centralized markets would not curb the trade effectively, because 

personalized sourcing means and demand would still remain.  

Geographic proximity did not drive market choice in this sprawling urban 

setting, despite taxi costs and time (an hour to traverse the city). Rather, reputation 

appears to influence market choice. Though some restaurants diversify, sourcing 
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meats from two or three markets or village source points. The majority of restaurants 

are loyal to a particular market, Personal relationships, preferences and reputations for 

different species, qualities of bushmeat, and source regions drive market choices and 

competition.  

The open trade structure depicts a trade in mostly non-endangered species, 

missing an important endangered species trade. Only a decade ago, approximately 50-

60% of urban supplied bushmeat was sold outside of the market through informal 

channels.  For example, rural hunters sold directly to urban consumers, traders, or 

restaurants whom then sold directly to consumers (Bahuchet and Ioveva 1999, Starkey 

2004, Trefon and de Maret 1999). Participant observation in the primary market and 

informal interviews with traders across all bushmeat markets revealed that high-

ranking traders also sold directly from their homes, sometimes operating multiple 

trades in open markets, from their homes and coordinating trade directly between rural 

contacts and urban buyers (Edderai and Dame 2003). Often the same market vendors 

and traders used multiple spaces depending on the sensitivity of particular species or 

quantities being sold in the open markets. High-profile species and bulk purchases 

would most often be made outside the market. Cellphone reception and access has 

greatly improved the ability to order bushmeat, including endangered species, from 

remote regions. 

Market specialization 

Markets primarily facilitated the flow of common species’ meat to less 

expensive, larger restaurants (assessed by number of sellers). Small and mid-range 

markets (i.e., B, C, and D) were more likely to be used in combination as a 

diversification approach by restaurants. Nearly half of all smaller markets sourced 

bushmeat from Market B. Given the quality and breadth of popular choices at the 

primary market (A), restaurateurs did not need to diversify their marketing options. 

Bushmeat markets were similar in two key ways to other local food and farmer’s 

markets. They relied exclusively upon diffuse personal ties (unlike central distribution 

trades, such as the industrialized poultry industry in Cameroon), and were driven by 

the urban demand for diverse, high-quality, local food connections and options. They 

served both wealthy and working class tastes for local, wild meat. 
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Dynamic changes to network structure and wildlife regulations 

The evidence of increasing restaurants and decreasing market vendors and 

markets between 2003 and 2010 indicates that law enforcement strategies have not 

been successful in reducing the bushmeat trade, but rather in reconfiguring more 

concealed locations and decentralized spaces in the network. Network structural 

patterns further suggest that actual bushmeat trading policies are more lenient than the 

law reflects. These patterns resemble a semi-legal trade, such as the marijuana trade 

(Crawford 2014), more so than the clandestine heroin or ivory trades. However, the 

shift to create invisible markets for the sale of particular rare species – after they were 

collectively banned from public markets –was attributed to increased law enforcement.  

Given this trend, policy makers should be cautious and avoid simply pushing for 

increased law enforcement, as this may cause the endangered species bushmeat trade 

to shift further into the informal underground market trade.  

At the urban level, the state’s wildlife laws appear ineffective, inappropriate, 

and unenforced; they appear to be vacuous regulations only upheld on paper and 

subjectively applied. The ‘law’ actually enforced appears to abide by social norms of 

the specific context and the decisions of the person who holds relatively more power.  

From observation alone, law enforcers may appear merely lazy or complicit in the 

bushmeat trade. While both may be true in various cases, informal interviews reveal 

that a complicated mix of financial and socio-cultural motivations drives law enforcer 

actions. Enforcing bushmeat laws pose perceived personal risks for the actual law 

enforcers, even in urban areas. Bushmeat appears to be a culturally powerful market 

item, suggesting the need for special legal and policy consideration. As a law enforcer 

explained: You see, bushmeat is life here. If you give someone a monkey, they can do 

anything for you. Yet another wildlife officer reflected on Western laws and the 

inappropriate application to the African context: Our culture is eating wild meat. You 

can’t stop it.  Participant observation suggests that, despite written laws regulating 

meat trade, a stronger, historical cultural valuation for bushmeat and its sellers and 

hunters endures and continues to shape the trade structure and related weak law 

enforcement strategy. 
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What if law enforcers were to centralize the trade and enforce current-

permitting laws? In December 2009, Cameroonian government devised such a plan to 

regulate markets. They established a decree that all wild meat traders would now need 

to sell in one central market.  Traders never relocated to this new market.  One trader 

reported to me that this new regulation would never work due to “sorcery”. A general 

distrust and fear exists among traders.  Thus, people prefer to sell in small markets 

distributed throughout a confined space (i.e., across neighborhoods) where people 

know most of their fellow traders and, in turn, develop communities of traders, 

resellers, and regular customers.  

A direct strategy to curb the trade and flow of bushmeat would focus on 

markets with many ties to other markets, such as Markets A and B. Given that more 

than half of all restaurants source solely from Market A, targeting this market seems a 

reasonable approach to break the supply chain. Policies could also target expensive 

restaurants selling endangered species meat or less expensive restaurants selling the 

bulk of bushmeat. However, the targeted approach has been proven to fail in this 

study. Targeting the primary market and key restaurants between 2003 and 2010 

merely shifted the trade to a new primary market and into more hidden sale spaces. 

Networks appear to be able to reorganize rapidly. This result indicates that an indirect 

approach could be more successful to manage a sustainable urban bushmeat trade.  

An indirect approach to deconstruct a highly clustered subgroup would be to 

partner with peripheral nodes such as marginal, well-educated traders who expressed 

dissatisfaction with their jobs (Chapter 2) to identify alternate livelihood means for 

current traders. Policies could also build upon the psychological and social value of 

bushmeat (Chapter 5) driving urban demand to craft new marketing approaches to 

meet the needs of urban consumers. Restaurant and market studies paired with 

ethnographic methods and social network analysis may provide key information to 

develop a nuanced regulatory approach to curb the bushmeat trade and address the 

livelihood and cultural connection needs of the growing urban population (Chapter 5).   
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Table 3.1. Yaoundé bushmeat market characteristics by restaurant popularity, sale 
points, female and male sellers, storerooms, and primary sourcing means and regions. 
 

Market1 

Rest 
Source 

Ties 
Sale 

Points2 

Daily 
Female 
Sellers 

Daily 
Male 

Sellers Storerooms 
Primary Bushmeat 

Source3 

A 66 18 16 3 9 Bus, personal contacts 
(East, South, Center) 

B 25 15 9 8 6 Train (Adamaoua, East) 
C 19 5 3 4 2 Train (Adamaoua, East) 
D 11 4 4 0 0 Market B 
E 1 4 3 0 0 Market B 
F 16 3 3 0 NG4 Bus, personal contacts 

(East, South, Center) 
G 9 1 1 0 0 Markets B and C 
H 1 1 1 0 0 Market B 
I 0 1 1 0 0 Markets A and B 
J 0 1 1 0 0 Market B 
K 0 1 1 0 0 Markets 
L 0 1 1 0 0 Markets 
M 0 1 1 0 0 Markets 

Total 149 53 40 14 15  
 
1 Markets refers to Yaoundé city markets.  
 
2 Sale points in markets include clearly demarcated floor sale spaces and tables. Counting tables would 
not have accurately captured the number of sale points in each market.  
 
3 Bushmeat sources include bus, personal contacts that delivery or can provide meat for a command, 
normally from the southern-forested regions inaccessible by train: South, Center and East. Some of 
these are quite close to the city so can be reached within a day or less round-trip, rendering these 
markets more independent than those sourcing form the train line.  
 
4 NG refers to markets not providing information about the existence or number of storerooms. 
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Table 3.2. Restaurant regression variables considered (NA = node attribute, EA = edge 
attribute). 
 
Variable Type Rationale 
Rest Size 
(N sellers) 

NA Counting restaurant managers and servers provides a relative 
measure of restaurant size. Smaller restaurant size (approximated by 
number of restaurant sellers, including managers and servers) should 
be correlated with rare meat sales and higher meal prices.  

Market Source Ties NA Markets used by restaurants to purchase bushmeat should be 
correlated with greater access to rare and higher-priced popular 
species, so I expect to see a correlation between number of markets, 
price, and sale of rare species.  

Sell X species  NA Sale of particular species (e.g., monkey, porcupine, pangolin, 
crocodile). I use this to examine which animals are given higher 
status, which are sold in combination and what determines these 
patterns. 

Species Class NA Species sold by protection status: Class A are fully protected, 
endangered species. Class B are partially protected, threatened 
species, legal to hunt with special permits. Class C are partially 
protected, common species, legal to hunt with permits. Species were 
classified according to the 1997 Wildlife Law and the CITES 
species classification at that time. 

Average Price US$ NA Average bushmeat meal price assesses the economic status of clients 
and relative economic status among restaurants. Restaurants selling 
meals at a higher price should source to elite customers. They 
should display status in selling rare species, being embedded in the 
network. 

N F and M Sellers NA Female and male restaurateurs and sellers in an eating 
establishment, including waitresses, mobile sellers, managers, and 
others working at restaurant. 

Geographic 
Distance 

EA Neighboring restaurants should source from similarly close markets, 
unless they source based on other factors, such as market reputation 
or personal connections. 

Social Closeness  EA Restaurant closeness represents proximity of sourcing from the same 
markets. They will share certain attributes. 
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Figure 3.1. Map of major and minor source points for bushmeat sold in Yaoundé, Cameroon. Regional trading hubs are situated primarily in 
the Center and South Regions around Yaoundé. According to traders, bushmeat is sourced from forests and villages surrounding these regional 
trading hubs and transported into the capitol. 

 
 

Modified from World Resources Institute Atlas of Cameroon, 2013 GIS data. 
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Figure 3.2. Locations of Yaoundé bushmeat restaurants by (a) rarity of species sold (red = Class A species and below sold, yellow = Class 
and below species sold, green = Class C species alone sold), and, (b) meal price (node size represents restaurant meal price). Bushmeat 
selling restaurants cluster around the city center and along roads leading to the Southwest, North and South. Restaurants appear to cluster spatially 
by rarity of species sold and economic status (i.e., meal price). Expensive restaurants cluster in the wealthiest neighborhood (NW quadrant of 
city). However, there was no correlation between price and rarity of species sold, indicating that status is not necessarily correlated with rarity. 
Bushmeat restaurant prices decline as one moves away from the city center, regardless of species sold (i.e., rarity). 

 a) b) 
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Figure 3.3. Bipartite market-to-restaurant (M2R) Yaoundé bushmeat market network 
graph. Letters (A-H) represent markets; dots represent restaurants. The market to restaurant 
(M2R) bipartite graph (Figure 3) revealed distinct clusters of restaurants sourcing from particular 
markets. One large, dense cluster represents restaurants connected only to one another through 
sourcing solely from the primary market. This subgraph resembles a centralized network, while 
the remainder of the graph appears decentralized. 
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Figure 3.4. Restaurant-to-restaurant two-mode network. Three community detection 
algorithms paired with market surveys support the observably detected decentralized network 
with primary and tertiary markets sourcing to restaurants and centralized cluster around the 
primary market. 

 
 
Note: Numbered nodes represent individual restaurants. 
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Figure 3.5. Market-to-market transposed social network. Multiple-market sourcing of 
restaurants through a market-to-market (M2M) network is depicted here. This projected network 
depicts seven connected markets (14 edges) through restaurant sourcing (betweenness scores: A: 
1.25, B: 5.38, C: 0.48, D: 0.25, E: 0.00, F: 0.55, G: 0.07, H: 0.00). Markets A, B, C, D and F are 
chosen in combination for restaurant sourcing. Each line (i.e., tie) between market nodes indicates 
that they share at least one common trader. Market B is chosen four times more often than the 
primary market (A) in combination with other markets, in part due to its unique shared tie with 
Market H, but also due to being used in combination with multiple other markets more often than 
occurs with Market A. After Market B, Market A was chosen more than twice as often in 
combination with other markets. Market A sourcing was negatively correlated with sourcing from 
“personal contacts” and from Markets B, C and D.  

 
 

 
Note: Each line in the network represents a dual sourcing from a restaurant to the two market nodes. 
  

A

B C

D

E

F

G

H
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Figure 3.6. Social network graph restaurant-to-restaurant by price code (clustered by 
average bushmeat meal price). Maroon indicates restaurants with price code USD$ 6-18. 
Orange indicates restaurants with price code USD$ 2 – 5.99. White indicates restaurants with 
price code <USD$ 2. High to mid economic status restaurants source meat from the primary 
market, evidenced by the maroon and orange nodes in and around the dense cluster. This figure 
indicates the high economic status of restaurants sourcing from the main market.  
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Figure 3.7. Social network graph restaurant-to-restaurant with rare species selling 
restaurants indicated with purple-colored nodes. Restaurants selling endangered species meats 
cluster around the primary market (A) and the second largest cluster (Market B sourcing 
restaurants), indicating that market size and resultant scale of provisioning is important for 
providing endangered species. 
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APPENDICES 

!
Appendix 3.1. Network properties considered for R2R projected network structure. 
 
Network property Measure 
Density  Density is the number of existing links divided by the number of possible 

ties. It indicates the interconnectedness of a population. 
Degree The degree of a node “I” is the number of connections per node, or the 

number of directly adjacent nodes. The degree of a node indicates its 
relative centrality in the network (Freeman 1979). 

Betweenness (node) Node betweenness measures the number of nodes connected by one 
particular node, rendering it a conduit and network link (Freeman 1977). 

Betweenness (edge) Betweenness of an edge measures the number of times paths cross 
through an edge, indicating the overall connectedness of a network. 

Geodesic distance Geodesic distance measures the number of ties separating two nodes. For 
example, directly connected nodes have a distance of one. 

Eigenvector-centrality Eigenvector centrality is a measure of the influence of a network node. It 
assigns relative scores to all nodes based on the influence of their 
contacts.  

 

Transitivity Clustering coefficiency, or transitivity, is the proportion of a node’s 
neighbors that can be reached by other neighbors in igraph. In network 
terms, it assesses the proportion of triads or clusters in a network. 

Sub-groups A sub-group is connected if there is a path between each pair of nodes in 
the sub-group. The degree of node i is defined as the number of nodes 
within the subgroup that are adjacent to node i. 

Homogeneity Homogeneity or homophily refers to the similarity among nodes. Graph 
theory predicts that sub-groups will be homophilous with node attributes. 
I tested these simply by market association. Measured by four key 
properties: closeness/reachability, frequency of ties among members, and 
relative frequency of ties among subgroup members compared to non-
members.  

Structural holes Structural holes represents points in the network where one node 
connects isolated nodes or clusters to the network. I used constraint, 
which measures the degree to which a node is not a structural hole. 

Coreness Displays the degree of node core/periphery status (Borgatti and Everett 
1999). 

K-cores K-cores locate parts of the graph that form sub-groups or cliques, where 
all members are connected to all other members. High k-core score 
indicates degree of clique membership 
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Appendix 3.2. Restaurant-to-restaurant two-mode network with scaled betweenness. 
Circle diameter for nodes indicates the relative betweenness scores of restaurants. Nodes between 
the largest cluster and other clusters have high betweenness due to the 66 ties from the large 
cluster alone, while high betweenness nodes between the second two largest clusters in the 
market are much smaller due to smaller cluster size.  
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CHAPTER 4  
URBAN BUSHMEAT RESTAURANTS FOR ALL SOCIOECONOMIC CLASSES 
 
 

ABSTRACT 
 

Here I characterize high and low status urban bushmeat-selling eating 

establishments (n = 211) in Yaoundé, Cameroon, based on meal price and sale of 

protected or common species.  Pearson’s correlational analysis and multiple linear 

regression models revealed two divergent restaurant types predicting meal price: wild 

meat taxa sold, sourcing preferences (markets or personal connections) and gender ratio 

of restaurateurs. Higher priced restaurants were positively correlated with both the 

number of fully protected, endangered (Class A) taxa and the number of common (Class 

C) taxa sold. Popular forest taxa including rodents, reptiles, elephants, and scaly anteaters 

were associated with high priced restaurants and hotels while ungulates and primates 

were associated with low priced street cafeterias and bars. This finding contradicts the 

expectation that rarity equates to luxury status of particular bushmeat species and refutes 

the perception that primates are desirable. Personal connections, rather than market 

sourcing, also predicted higher-priced restaurants.  

Women dominate the bushmeat trade. However, women specialize in low priced 

street cafeterias and bars that sell low status bushmeat (e.g., monkey meat), while men 

specialize in restaurants and hotels that sell high status bushmeat, such as the endangered 

dwarf crocodile and popular pangolin and porcupine meat. Thus, males appear to 

prioritize status while females appear to prioritize steady income, indicating distinct 

gendered strategies and roles in the bushmeat restaurant business. These results suggest 

opportunities exist to develop appropriate conservation policies that capitalize on elites' 

demand for common taxa; and development policies to address the gendered approach to 

bushmeat trading. Conservation efforts could also market an incentive-based program to 

reduce the sale of endangered species populations in elite restaurants and hotels. 
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INTRODUCTION 
 

 The long-standing approach to conservation in Africa has relied upon mainstream 

strategies imported from Western nations in an attempt to sustainably manage wildlife 

(Schenck et al. 2006). However, these efforts have not been effective especially in the 

context of bushmeat traders and consumers (Chapters 2 and 3). Previous bushmeat 

studies have demonstrated that if bushmeat is consumed for sustenance and food security, 

interventions such as increase in law enforcement or taxation to raise the relative price of 

bushmeat could be used to reduce consumptive demand (Apaza et al. 2002, Wilkie and 

Godoy 2001). If, however, the taste of bushmeat is preferred over other domestic meat or 

fish options (Chardonnet 1995, Trefon and de Maret 1999, Schenck et al. 2006), then 

demand may not respond to price changes or meat substitutes. Understanding bushmeat 

demand in restaurants, cafeterias, and hotels in major African cities may elucidate the 

differences between elite versus generalist demands for bushmeat as well as an 

appreciation of who controls and operates both sectors of the bushmeat trade.  

In urban Equatorial Guinea, wealth and bushmeat consumption are correlated in 

urban areas while the type or rarity of species does not necessarily confer luxury status 

(Fa et al. 2009, East et al. 2005).  If all species were equally preferred, conservation 

approaches could dissuade the hunting of endangered species and those with low 

reproductive rates, like monkeys, while encouraging the sustainable hunting of fast-

reproducing species (Macdonald et al. 2011). Albrechtsen et al. (2007) demonstrated that 

bushmeat is similar to other markets; as a product becomes scarce, prices rise, 

consumption slows, and alternative products are consumed more readily. For example, 

bushmeat consumption was negatively correlated to price and fish consumption in both 

Gabon and in West Africa at large (Brashares et al. 2004, Wilkie et al. 2005).  In Gabon, 

wealthy households consumed more bushmeat than poor households (Wilkie et al. 2005). 

Several studies have demonstrated that taste dictates an array of taxa specific 

urban bushmeat preferences (e.g., bats in Congo and rodents over duikers in West Africa; 

Butynski 2002, Anadu et al. 1988). Ethnic differences also define bushmeat consumption 

and preferences (Fa et al. 2002). Since Fa et al. (2002), few studies have investigated the 

ethnic or demographic factors driving particular bushmeat preferences (e.g., Ceppi and 

Nielsen 2014). To date, no studies have investigated taste preferences and features 
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defining high and low-priced bushmeat restaurants. This comprehensive Yaoundé 

bushmeat eating establishment study aims to evaluate elite and working class urban 

bushmeat trade and demand.  

Here, I predict the trade will be organized by bushmeat species’ rarity and 

positively correlated with restaurant status. Elite and expensive restaurants will sell 

higher priced rare species whereas lower-priced restaurants will sell primarily fast-

reproducing, common species.  Specifically, protected and prized species sales are 

expected to correlate positively with restaurant status indicators, including: (a) high meal 

price; (b) low frequency of sales; (b) sourcing from popular markets; and, (c) small 

restaurant size. Sourcing from popular markets is also expected to positively correlate 

with high status restaurants. Restaurant sellers’ gender ratio should have no effect on 

restaurant attributes.  

METHODS 
!
Data collection 

Restaurant network and census surveys 

 In addition to market surveys, from June 1 to 26, 2009, I conducted a 

comprehensive census of the open eating establishments selling bushmeat in Yaoundé 

with the help of ten university graduates as research assistants (RAs). The city and its 

immediate outskirts were divided into five geographic sections (Center town, NW, SW, 

NE, SE) and appointed to individual RAs who then walked each city street twice during 

two separate weeks and two different time periods (12-5pm; 5-10pm) identifying all 

bushmeat selling locations. Mobile sellers are included in this study only when they 

source meat from a central seller, which normally occurs in bars or street stalls. 

Eating establishments, including street stall cafeterias, bars, restaurants, and 

hotels, are collectively referred to as ‘restaurants’ in this paper. The census documented 

particular restaurant attributes: Global Positioning System (GPS) waypoint location, 

average price of bushmeat meal, types of bushmeat sold, specific bushmeat source, 

frequency of bushmeat sales, restaurant size (i.e., assessed by number of restaurant 

sellers), and types of bushmeat sold. Information initially was gathered through visual 

assessment of menus and restaurants followed by questionnaires with restaurant owners 
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or managers. Post analyses, I removed wild meat market and restaurant names to protect 

vendors who generously shared information on market operations. Letters (A-M) indicate 

markets; numbers represent restaurants in text, tables, and figures. 

Ethnographic participant observation and interviews  

Participant observation and interviews (~2000 hours for 18 months from Sept to 

Dec 2008 and Feb 2009 to April 2010) allowed me to verify named network actor 

relations and explore ‘invisible’ actors. Through interviews and participant observation 

with law enforcement, environmental organizations, bushmeat traders, restaurant sellers, 

and consumers, I explored: (a) bushmeat market structure, actors and operations in 

Yaoundé; (b) transportation means and routes; (c) actor relations; and, (d) policy impact 

indicators.  Ethnographic context of species consumption and valuation facilitated both 

model selection and a robust discussion of correlation results. 

Surveyed markets and restaurants with relative meal pricing are shown in Table 

4.1. For average meal prices, I used the 2010 USD$-CFA conversion rate (1 USD$ = 

485.718 CFA, accessed September 15, 2015 on OANDA.com). 

 
Data analysis 

Modeling correlations and predictive value of status indicators 

The strength of the pair-wise linear relationships between all restaurant attribute 

variables were assessed with Pearson’s correlation tests. Then, using the ‘corrgram’ 

package in R (Friendly 2002), I created a matrix of the significant correlations 

schematically, selecting the relevant covariate patterns using a grounded theoretical 

approach. I displayed these variables in a color-coded principal component analysis 

(PCA) matrix, using the ‘order’ command. Each cell is shaded blue (positive) or red 

(negative) depending on the sign of the correlation. Intensity of color indicates the 

magnitude of the correlation. This visualization of covariate relationships indicated the 

most likely combinations of predictors for restaurant economic status (e.g., ranked by 

average bushmeat meal price) and species sales.  

I then performed generalized linear models (GLM) to assess the predictive value 

of network position, sex of restaurant sellers, market choice, and restaurant status 
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indicators (i.e., restaurant size, economic status, frequency of sales, and Class A and B 

species sales). For example, several animal species were often sold in combination; thus 

considering just one of these species (e.g., porcupine for all rodent species) was sufficient 

to discuss best-fit predictors for each species grouping. Forward step-wise regression and 

low AIC score paired with inductive reasoning from participant observation into 

covariate relationships were used to determine the best GLM model fit (e.g., Symonds 

and Moussalli 2011) for the sale of particular species based on market sourcing choices 

and restaurant prices.  

Finally, I performed multiple linear regression (LM) to identify the parameters 

that best predict restaurant prices, such as the sale of popular and uncommon taxa, small 

restaurant size and popular market sourcing. Given the small sample size, regression 

models do not always demonstrate significance (p < 0.05), particularly after adding in 

multiple variables. In these cases, the correlational relationships and principal component 

analysis also provided useful insights into network and node attribute relationships. I 

used ‘GGally’ and ‘corrgram’ (Friendly 2002) to visualize the correlations and a new 

package ‘stargazer’ to create tables to display model results (Hlavac 2015).  

Sampling 

 All identifiable (open) markets and restaurants in Yaoundé, Cameroon were 

considered for this analysis. Hidden marketing locations were considered qualitatively, 

but were not possible to include for this analysis. Restaurant self-reporting was 

potentially biased to protect market sources, especially where Class A or B species were 

served. A minority (n=38; 18% of total) of restaurants admittedly served bushmeat, but 

declined to provide further sourcing or sales information. In these restaurants, we 

gathered information from menus and observations. 

Animal classifications 

Local consumers, restaurateurs, and traders use colloquial names and categories 

for bushmeat animals sold (Table 4.2). I used these local classifications to identify 

common and scientific names and taxonomic groups of animals sold in markets and 

restaurants. Sometimes, the colloquial name does not match the common name of a 

species or particular taxa (generally given in French). In these cases, I verified the taxa 
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through visual markings and matched these with colloquial names. When specific taxa 

identification was not possible, labels refer to a category of animals (e.g., monkey). All 

taxa observed in the markets from that group are then listed.  

Table 4.2 also includes legal Cameroonian endangered species classifications, 

wherein “A” refers to endangered species, “B” refers to partially protected threatened 

species, and “C” refers to common species that remain protected according to legal 

hunting seasons, permitting and quotas (Appendix 4.1). Finally, it includes forest strata, 

primary habitat, primary hunting method and proportion of restaurants reportedly selling 

each animal. 

 

RESULTS 

 

Meal price and species choice  

While all restaurants sold Class C species, 43% sold Class B species and only 

22% openly sold Class A species. Figure 4.1 depicts restaurant attribute covariate 

relationships. Sales of rare (e.g., dwarf crocodile and elephant), vulnerable (e.g., tree 

pangolin), and common yet popular (e.g., porcupine and viper) species positively 

correlate with restaurant meal price, indicating relatively higher status. Conversely, 

monkey meat correlated with low priced restaurants, indicating its relatively low status 

among bushmeat choices. Restaurant meal price (indicator of economic status) was 

positively correlated with the sale of both Class A and Class C species sold. Neither 

hooved animals (e.g., antelopes of all sizes, water buffalo, hippo and wild boar) nor 

carnivores (e.g., servaline genets or leopards) were associated with high or low-priced 

restaurants, indicating that neither working or elite class customers demanded these in 

particular. Personal sourcing positively correlates with meal price and crocodile sales, 

indicating the likelihood of higher profits and protected taxa to bypass open markets. 

Women sellers positively correlate with low-status monkey and negatively with high-

status taxa. 
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Species sales 

 Combinations of wildlife species sales were also considered to explain demand 

and sourcing patterns. The following restaurant species sales choices were positively 

correlated: (1) popular, Class C small forest animals (i.e., pangolin, porcupine and cane 

rat); (2) partially protected (Class B), mixed forest-savannah zone reptiles (i.e., monitor 

lizard and rock python); (3) both Class C and B savannah mammals (i.e., boar, rabbit and 

antelope); and, (4) both Class C and B large, savannah bovides (i.e., buffalo and 

antelope).  

Restaurant sellers: sex and socio-economic status 

Women dominated the bushmeat trade with total number of women sellers. 

However, women restaurant sellers were positively correlated with low status bushmeat 

(e.g., monkey meat, B = 0.37, p < 0.001), while negatively correlated with the sale of 

high status bushmeat species, such as popular porcupine (B = -0.46, p < 0.001) and 

pangolin (B = -0.29, p = 0.007) meat. Women were associated with lower priced, higher 

volume eating establishments, whereas men were associated with higher priced 

restaurants and hotels. 

Restaurant status indicators and sourcing choices 

Restaurants’ sourcing choices were correlated with types of bushmeat sold, 

gender ratio of restaurant sellers and economic status of clientele. Personal contact 

sourcing was positively correlated with the sale of Class A and B species from savannah 

forest zones: python, forest buffalo, and crocodile. Market A sourcing was positively 

correlated with the sale of popular forest species like porcupine (B = 0.23), pangolin (B 

=0.30) and viper (B = 0.21). Conversely, Markets B and D were negatively correlated 

with viper sales (B = -0.19, B = -0.17, respectively). Market D was also negatively 

correlated with pangolin sales (B = -0.19). Market B was positively correlated with sale 

of python (B = 0.15) and hippopotamus (B = 0.19). Market A sourcing was negatively 

correlated with the F:M restaurant seller ratio (B = -0.15), while Markets B and D were 

positively correlated with F:M seller ratio (B = 0.19, B=0.16).  

Market A was correlated with smaller restaurant size (B = -0.269; p = 0.003), 

while Markets B and D were correlated with larger restaurant size (B = 0.16, B = 0.24). 
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Market A was positively correlated with higher restaurant meal price (B = 0.204, p = 

0.028) while Market B was correlated with lower restaurant meal price (B = -0.17). 

Overall, restaurant price was negatively correlated with market sourcing (B = -0.23) and 

positively correlated with personal contact sourcing (B  = 0.25). These specific restaurant 

traits based on market choices demonstrate market specialization. 

Crocodile meat sales were correlated with the sale of all reptiles (i.e., viper, rock 

python, monitor lizard), and other popular high-priced species (e.g., cane rat) and even a 

low-priced species (e.g., small forest cats), indicating its general popularity, but also 

association with reptiles in particular.  

Modeling species sales and market specialization 

 Generalized linear models revealed that sourcing choice was the single most 

consistent predictor for popular common taxa (Table 4.3) versus rare taxa (Table 4.4) 

frequently sold in restaurants. Monkeys were sold at large yet, low priced restaurants. 

Popular Class C species (i.e., porcupine, tree pangolin and viper) were sold at high priced 

restaurants, as were reported Class A and B species. The most popular common animals 

sold (e.g., porcupine, cane rat, pangolin and viper) were purchased from Market A (Table 

4.3). Popularly traded protected taxa (e.g., rock python, monitor lizard, and crocodile) 

were purchased primarily from personal contacts and Market B. Average price only 

predicted one of the three popularly traded protected taxa.  

Sourcing choices were the second best predictor for species choice. Market A 

sourcing was the strongest predictor for the sale of popular forest species – pangolin, 

viper and porcupine. Price and personal sourcing were the best predictors for popular 

mixed savannah and forest species – crocodile and python. Although python and 

porcupine sourcing could also be predicted by Market B sourcing, this finding reflects the 

overlapping sourcing geographical ranges for the two main markets, A and B. Monkey 

and monitor lizard sales were not predicted by particular sourcing locations; network 

visualizations revealed that these two species are sold across markets without clustering 

in particular markets (Chapter 3).  

The likelihood of selling monkeys increased, while and the likelihood of selling 

popular meats, such as porcupine, decreased with women restaurant sellers. Lower priced 
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and larger (i.e., number of restaurant sellers) restaurants and cafeterias also predicted the 

sale of low-status monkeys. Higher prices predicted the sale of cane rat.  

Modeling restaurant meal price 

 Multiple linear regression models predicting the logarithm of restaurant meal 

price assessed the best predictors for high-priced bushmeat restaurants (Table 4.5). The 

best model fit (R2 = 0.65, Adjusted R2 = 0.60, Residual Std. Error = 0.573, df = 104,  

n = 121) relied not only upon data regarding animals sold, but also on gender ratio of 

sellers and personal contact sourcing versus market sourcing.  Among bushmeat animals 

sold, elephant was the strongest predictor for price, followed by viper, porcupine and 

cane rat. Male sellers predicted higher restaurant price, while female sellers predicted 

lower restaurant price. Personal contact sourcing rather than popular market sourcing 

predicted higher prices. 

 

DISCUSSION 

!
Price and species relationships  

 The urban bushmeat trade provisions a range of bushmeat to all economic classes 

across Cameroon’s capitol city through bars, restaurants, street stalls, and elite hotels, 

debunking the myth that bushmeat is either a food security or luxury food. According to 

correlational analysis, monkey is low status meat, while porcupine, cane rat, viper, 

pangolin, crocodile, and elephant are relatively high status meats. Notably, all but two of 

these are Class C common species, complicating the assumption that luxury status 

correlates with species’ rarity. Preference for particular forest species indicates a likely 

consumer base of forest-originating ethnic groups (Chapter 5). Other popular protected 

species, such as python, buffalo, and monitor lizard were not relatively high status 

according to restaurant meal prices.  

Bushmeat sourcing and restaurant status  

Within a bushmeat market, powerful affluent politicians could purchase a live 

crocodile for a special event through a personal contact while poor families could 

purchase small piles of ripped bushmeat to add to their soup. However, markets did 
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specialize. Rather than meeting a luxury or food security protein demand, markets 

provided bushmeat in different conditions (i.e., fresh, live, or smoked) and types (i.e., 

species), appealing to a diverse range of economic classes and dietary preferences. 

Among market-sourcing restaurants, the primary market (A) sourced to smaller, 

relatively higher priced restaurants, whereas the second largest market (B) sourced to 

larger, lower priced cafeterias. Market B was also correlated with the sale of Class A 

species commonly harvested from savannah zones, contrary to expectations that only 

high status restaurants would serve fully protected species. Market A specialized in 

selling fresh and smoked popular Class C species that primarily inhabit rainforest and 

farm areas, namely porcupine, pangolin, and viper, while Market B specialized in 

savannah-forest border species (e.g., buffalo and large ungulates). Edderai and Dame 

(2003, 2006) observed a similar pattern during their earlier market studies.   

Markets B and D provisioned inexpensive, large restaurants, which, in turn, 

served to middle and lower economic classes with several inexpensive bushmeat 

restaurants surrounding the market. Market D was also correlated with female dominated 

restaurants, supporting the assumption that women serve lower economic-status 

restaurants. While representing the minority of restaurant sellers and marketers, male 

restaurant sellers predicted relatively higher restaurant economic status. Women were 

found to specialize in provisioning bushmeat to large, relatively inexpensive restaurants. 

The restaurant attributes analyses revealed that eating establishments (including 

restaurants, hotels, and street stalls) must distinguish themselves to meet particular niches 

of consumer demand. Selling bushmeat may offer a comparative advantage in an urban 

setting where restaurant life span is often brief due to high taxation, rental fees, and local 

competition.  

Personal contacts and endangered species trade  

Personal contact sourcing predicted the sale of endangered species reptiles to 

expensive restaurants. These findings support what I observed during my ethnographic 

work in the markets and restaurants: a vibrant concealed trade responsible for endangered 

species’ meat exists. This concealed trade observed through my trader contacts was 

confirmed when I performed restaurant attribute correlational analysis, GLM and LM, 

including personal contacts and market sourcing as covariates (Table 4.3 - 4.5; Figure 
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4.1). Markets provisioned many types of bushmeat, but restaurateurs sourced endangered 

species meats through personal contacts. Restaurants sourcing crocodile meat (the most 

commonly reported Class A species), buffalo, or rock python (two of the most commonly 

listed Class B species) used personal contacts that bypass the open market sphere. 

Elephant, leopard, and hippopotamus each were named only once, indicating both the 

perceived risk of reporting certain species along with the rare occurrence of consuming 

these species. Yet, crocodile was readily named and even printed on menus for regular 

sale at certain expensive restaurants. For many endangered species, customers placed 

orders for particular species to restaurateurs with a reputation for provisioning these. 

Only restaurateurs with sufficient capital and trusted connections in the bushmeat 

network could place a call to traders and reliably provision endangered species, often for 

small, special events.  For example, well-connected restaurateurs could contact a trader in 

the East with an order for gorilla, elephant, leopard, or chimpanzee meat and inform the 

customer a few days to a week later that their special order was ready. According to 

restaurateurs, they competed for this fine-grained distinction to attract customers, 

increase business revenues, and improve their restaurant’s odds of survival in 

Cameroon’s challenging business context. 

Personal contacts drove the trade in endangered species meat. Personal contacts 

also facilitated the elephant meat trade in two Central African nations (Neale and Stiles 

2011, Randolph and Stiles 2011). Moreover, Market A traders showed me locations 

where they traded great apes outside of the open market, normally as special orders. 

Thus, targeting known markets will not address the endangered species trade and could 

drive the trade further into highly concealed networks.  

Market traders often served as these personal contacts, maintaining multiple 

marketing spaces: home, market, directly coordinating sales from buses and private cars 

to consumers and restaurants. Sometimes they sold directly to buyers from well-hidden 

market spaces. Endangered species were sold outside the market. Thus, if engaged in an 

appropriate and collaborative manner, market traders are uniquely positioned to influence 

either the reduction in bushmeat trade or effective regulation of this trade.  
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Multiple species sales 

The incidence of multiple species sales observed across these restaurants reveals 

an issues that conservation projects have largely overlooked when promoting only a 

single farmed bushmeat species (e.g., cane rat) for commercial consumption (Wicander 

and Coad 2015). Consumers expressed distinct preferences for multiple types of wild 

species (including fish) rather than single farm-raised species.  

Gendered aspects of urban bushmeat restaurants 

My findings offer insight into the distinctive roles men and women play in the 

bushmeat trade. Although women dominate this sphere by total participants, male 

restaurant sellers are associated with higher risk-taking and status-seeking activities than 

women. Male restaurateurs appear risk prone and sell in more expensive restaurants, 

while women sell low status bushmeat species more frequently and in less expensive 

restaurants.  

Policy and theoretical implications 

The restaurant attributes study revealed that eating establishments (including 

restaurants, hotels and street stalls) must distinguish themselves to meet particular niches 

of consumer demand. As Veblen (1899) demonstrated, individual institutions and people, 

compete for fine-grained distinction. Selling bushmeat may offer an advantage, in an 

urban setting where restaurant life span is often short due to high taxation, rental fees and 

competition.  

The existence of gender specific trading realms in the urban bushmeat trade has 

been neither recognized nor addressed previously. Yet, findings here indicate their 

potential application for designing effective policies and alternative livelihood outreach 

programs that would be likely to appeal distinctly to men or to women in the bushmeat 

trade. For example, if the aim is to reduce endangered species consumption, then male 

restaurateurs would serve as the focal group. If the goal is to reduce overall volume of 

trade or regulate common species trading, then programs should work directly with 

female restaurateurs. Given the correlated attributes of high and low economic status 

restaurants (e.g., small restaurants with lower female:male restaurateur ratio tend to be 

high priced and sell popular and specific rare species), several restaurant indicators can 
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be used to target regulated sale of certain species groups. Testing and evaluating 

interventions in these high-priced restaurants would potentially increase awareness of 

over-consuming particular species. If the objective were to reduce the overall volume of 

bushmeat consumption, then targeting the large, inexpensive restaurants would be the 

ideal arena to concentrate efforts. Moreover, the luxury association with both common 

and endangered species presents a promising policy opportunity to curb the trade of 

particular endangered and vulnerable species while better regulating the trade of the most 

popular, common species, such as porcupine.  New conservation agendas could 

collaboratively promote an incentive-based program that aims to reduce the sale of 

endangered species in elite restaurants and hotels. 
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Table 4.1. Characteristics of eating establishment types by mean bushmeat meal price, 
species sold, and mean bushmeat plates sold daily.  
 

Eating 
Establishment N 

Mean Meal Price 
US$ (range)1 

Species Sold 
(range) 

Mean Daily 
Plates Sold 

(range)2 
Hotel 11 9.41 (5.15-20.38) 3 (0 - 6) 2 (1 - 7) 

Bar/Restaurant 157 2.97 (0.41 – 18.01) 3 (0 - 8)  5 (1 - 7) 
Cafeteria 23 1.62 (0.41 – 2.88) 3 (1 - 7) 6 (3 - 7) 

 
1 Meal price of a bushmeat meal sold at restaurant. 
2 Estimated bushmeat plates sold daily, according to restaurateurs. 
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Table 4.2. Bushmeat taxa demanded in Yaoundé restaurants, by percentage of restaurants selling, including endangered species 
classification, primary habitat, strata, and hunting method of taxa. (continued on next page) 

Colloquial 
Name1 

Common 
Name Group Order Scientific name Class3 Strata 4 Primary 

Habitat 5 

Primary 
Hunting 
Method 

% Rest 
Selling 

Porcupik Porcupine Rodent Rodentia Atherurus africanus C T S,F Trap 66 

Singe Monkey Monkey2 Primate Unspecified B, C A S,P Gun 40 

Pangolin Tree pangolin Scaly 
anteater Pholidota Phataginus tricuspis C A S,P Trap 36 

Herrison, 
Rat Cane rat Rodent Rodentia Thryonomys swinderianum C T S,F Trap 34 

Antilope Sitatunga, 
Bongo  Ungulate Bovidae Tragelaphus euryceros, 

Tragelaphus spekei B T S,P Trap   31 

Viper Viper Reptile Squamata Bitis gabonica, Bitis 
nasicornis C T S,P,F Trap 28 

Biche, 
Lievre, 
Duiker 

Blue duiker Ungulate Bovidae Cephalophus monticola, 
Philantomba monticola C T S,P Trap 16 

Biche 
moyen, 

Fanta biche  

Medium red 
duiker varieties Ungulate Bovidae 

Cephalophus sylvicultor, 
callipygus, nigrifrons, 

callipygus, rufilatus, ogilbyi, 
dorsalis, batesi 

B, C T S,P Trap 16 

Sanglier, 
Porc Red river hog Ungulate Ungulate Potamochoerus porcus B T S,P Trap 10 

Lapin, Lapin 
forestiere Bunyoro rabbit  Rodent Lagomorpha Poelagus marjorita C T S,P,F Trap 8 

Varang Monitor lizard Reptile Squamata Varanus niloticus/ornatus B T S,P Trap, 
hand 7 
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Table 4.2. (continued)        

Crocodile Dwarf crocodile Reptile Crocodilia Osteolaemus tetraspis A T P trap, hand 6 

Boa, Python Rock python Reptile Squamata Python sebae B T P,O trap 6 

Chat, Chat-
tigre 

Servaline genet, 
African palm 

civet, Blotched 
genet, Central 

African 
Linsang, or 

African civet 

Feline Carnivora 

Genetta servalina (C), 
Nandinia binotata (C) 

Genetta tigrina (C), Poiana 
richardsoni (C) or Civettictis 

civetta (B) 

B,C T,A S,P trap, gun 5 

Rat, Rat 
palmiste 

Giant pouched 
rat Rodent Rodentia Cricetomys emini C T S,P trap 2 

Buffle Forest buffalo Bovidae Ungulate Syncerus caffer B T P,O gun 2 

Elephant Forest elephant Elephant Proboscidea Loxodonta cyclotis A T P,O gun 0.5 

Hippopotame Hippopatamus Artiodactyla Ungulate Hippopotamus amphibius B T,W O gun 0.5 

Leopard Leopard Feline Carnivora Panthera pardus A T P gun 0.5 

 
1 Colloquial names are those commonly used to describe particular species or animal groups. I used these classifications to identify animals in markets and 
restaurants according to local categories. Sometimes, the colloquial name refers to a different animal than the common name. I verified the exact animals 
through visual markings and matched these with colloquial names. 
2 Monkey species included the following: Preuss's red colobus, Red-capped mangabey, Black colobus, Agile mangabey, Grey-cheeked mangabey, De 
Brazza's monkey, Northern talapoin, Mona monkey, Preuss's monkey (A), Crowned monkey, Putty-nosed monkey, Moustached monkey (commonly 'red 
tailed monkey'), Red-eared monkey (also called 'red tailed monkey') 
 

3 Animal Classification: A = endangered species (fully protected); B = threatened species (partially protected); C = common species 
(partially protected) 
 

4 Strata: A = arboreal; T = terrestrial; W = fresh water  
5 Primary habitat: S = secondary forest; P = primary forest; O = open savannah; F = farm 
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Table 4.3. GLM regression predicting sale of the most popularly sold Class C species for all 
restaurants (e.g., sourcing from both markets and personal contacts) considering best 
predictor variables, determined from correlation analysis.  

 
 
 

 
  

3/2/2016 Models_ClassC_species_Sales_Rest_all.htm

file:///Users/Shannon/Dropbox/r-bushmeat/SNA/Models_ClassC_species_Sales_Rest_all.htm 1/1

Model Restaurant Common Taxa Choices and Sourcing (All Significant Covariates)
Dependent variable:

Sell Monkey Sell Porcupine Sell Cane Rat Sell Pangolin Sell Viper

(1) (2) (3) (4) (5)

Average Price (USD) -0.302
** 0.094 0.168

** 0.031 0.099

(0.128) (0.077) (0.070) (0.063) (0.063)

Women Sellers (n) 0.040
**

-0.049
** -0.010 -0.034 -0.016

(0.019) (0.020) (0.018) (0.023) (0.022)

Market A 0.593 1.324
***

0.864
**

1.864
***

1.195
***

(0.434) (0.450) (0.421) (0.441) (0.451)

Market B -0.006 1.329
** 0.155 -0.059 -0.954

(0.527) (0.604) (0.566) (0.617) (0.805)

Personal Contact -0.356 0.676 0.516 0.723 0.419

(0.441) (0.464) (0.434) (0.469) (0.472)

Constant -0.233 0.009 -1.673
***

-1.396
***

-1.790
***

(0.510) (0.475) (0.515) (0.532) (0.556)

Observations 129 130 130 130 130

Log Likelihood -75.236 -70.985 -74.723 -69.916 -65.854

Akaike Inf. Crit. 162.471 153.970 161.446 151.833 143.709

Note: *
p<0.1; 

**
p<0.05; 

***
p<0.01
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Table 4.4. GLM regression predicting sale of the most frequently sold Class A and B species 
for all restaurants considering best predictor variables, determined from correlation 
analysis and preliminary model testing.   

 
 

3/2/2016 Models_ClassA_B_species_Sales_Rest_all.htm

file:///Users/Shannon/Dropbox/r-bushmeat/SNA/Models_ClassA_B_species_Sales_Rest_all.htm 1/1

Model Restaurant Crocodile Choices and Sourcing (All Significant
Covariates)

Dependent variable:

Sell Rock Python Sell Monitor Lizard Sell Crocodile

(1) (2) (3)

Average Price (USD) 0.182
* 0.037 0.271

***

(0.108) (0.113) (0.103)

Men Sellers (n) -0.754
* 0.227 -0.321

(0.442) (0.230) (0.353)

Market A 0.325 1.311
*

1.904
**

(0.976) (0.749) (0.931)

Market B 2.349
**

1.410
*

2.446
**

(0.971) (0.841) (1.013)

Personal Contact 1.662
* 0.543 2.029

**

(0.892) (0.745) (0.884)

Constant -3.677
***

-4.242
***

-5.565
***

(1.126) (0.939) (1.319)

Observations 128 128 128

Log Likelihood -25.134 -32.031 -25.908

Akaike Inf. Crit. 62.268 76.063 63.816

Note: *
p<0.1; 

**
p<0.05; 

***
p<0.01
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Table 4.5. Linear model predicting high and low priced bushmeat restaurants. Price 
increases with rarity of taxa, in some cases, as with crocodile and elephant. However, for 
vulnerable taxa, such as monkeys, price actually declines. Personal contact sourcing and male 
sellers predict higher prices as well. Of the two largest markets, Market A predicts higher price. 

  

3/3/2016 Model_Log(Price)_Rest_Meal_all.htm

file:///Users/Shannon/Dropbox/r-bushmeat/SNA/Model_Log(Price)_Rest_Meal_all.htm 1/1

Multiple Linear Regression Model Predicting the Economic Status of Bushmeat Restaurants
(Logarithm of Average Bushmeat Meal Price)

Dependent variable:

Log of Average Price (USD)

(1) (2) (3)

Women Sellers (n) -0.030
***

-0.026
***

-0.017
***

(0.004) (0.005) (0.004)

Men Sellers (n) 0.188
***

0.159
***

0.135
***

(0.051) (0.049) (0.041)

Personal Contact Sourcing (yes=1) 0.506
***

0.292
**

(0.144) (0.125)

Total Market Sources (n) -0.108 -0.096

(0.107) (0.092)

Average Bushmeat Meals Per Day

(n)
0.034 0.031

(0.033) (0.028)

Market A 0.298
** 0.067

(0.149) (0.141)

Market B 0.016 -0.059

(0.192) (0.167)

Sell Monkey (yes=1) -0.289
**

(0.127)

Sell Cane Rat (yes=1) 0.371
***

(0.121)

Sell Porcupine (yes=1) 0.386
***

(0.134)

Sell Viper (yes=1) 0.329
**

(0.136)

Sell Crocodile (yes=1) 0.313

(0.216)

Sell Elephant (yes=1) 1.946
***

(0.606)

Constant 0.797
***

0.455
* 0.155

(0.136) (0.238) (0.220)

Observations 128 122 121

R
2 0.348 0.433 0.642

Adjusted R
2 0.337 0.398 0.598

Residual Std. Error 0.734 (df = 125) 0.700 (df = 114) 0.574 (df = 107)

F Statistic
33.349

***
 (df = 2;

125)

12.442
***

 (df = 7;

114)

14.729
***

 (df = 13;

107)

Note: *
p<0.1; 

**
p<0.05; 

***
p<0.01
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Figure 4.1. Correlational matrix for bushmeat preferences in high and low economic status 
restaurants using ‘corrgram’ package in R. Variables are ordered by principal component 
vector angles. In the lower triangle, correlations are show by color and intensity of shading; in the 
upper triangle, correlations are shown by circle symbols. Each cell is shaded blue (positive) or red 
(negative) depending on the sign of the correlation. Intensity of color indicates the magnitude of 
the correlation. Particular taxa (elephant, crocodile, viper, pangolin and porcupine) positively 
correlate with restaurant bushmeat meal price (i.e., ‘Avg Price US$’). Monkey negatively 
correlates with price. Sourcing from personal contacts that bypass markets (i.e., ‘Personal’) 
positively correlates with price and crocodile. Women sellers are positively correlated with low-
status monkey and negatively correlated with high-status taxa. 
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APPENDIX 

!
Appendix 4.1 Cameroonian Legal and Policy Context 
 

Cameroon acceded to the Convention for International Trade of Endangered 

Species (CITES) on 5 June 1981. The four main laws that govern wildlife are: 

1)  Law No. 94/01 of 20 January 1994 explaining Forestry, Wildlife and Fisheries 
Regulations; 

2) Decree No. 95/466/PM of 20 July 1995 explaining the conditions for the 
implementation of Wildlife Regulations; 

3) Order No. 0648/Ministry of Forest and Wildlife (MINFOF) of 18 December 
2006 categorizing animals by classes A, B and C; and 

4) Order N° 0649/MINFOF explaining the distribution of animal species whose 
killing is authorized as well as the latitude of killing per type of sports 
hunting permit. 
 

The 1994 Forestry Law regulates the hunting and sale of forest animals (i.e., 

‘bushmeat’). The areas where hunting may occur are termed ‘hunting zones’ in Section 

24(1) and are further categorized into game reserves, hunting areas and game ranches. 

Section 78 of the Forestry Law addresses the Protection of Wildlife and Biodiversity, 

with section 78(1) classifying all animal species in Cameroon into three classes (A, B and 

C), with conditions for their exploitation expressed by the Forestry and Wildlife Minister. 

Species classifications were last updated in 2006 and thus may not reflect the current 

reality. 

Class A species are totally protected and may not be killed (except as provided for 

with sports hunting permits in section 82 and 83 of this law). Their capture or captivity is 

subject to authorization by the wildlife ministry. Class B species are partially protected 

and may be hunted, captured or killed subject to the grant of a hunting permit. Class C 

species are also ‘partially protected’ according to the law; negotiable application of the 

law regarding Class C species is common across Cameroon. Section 76 of the law a key 

provision states that any person found in any place, at any time, in possession of a whole 

or partial class A or B protected animal, is considered to have captured or killed the 

animal.  Awareness of this provision varies depending on the species and shapes to some 

extent the behaviors of vendors, consumers, and restaurants towards particular species 

(i.e., great apes and elephants). 
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The Cameroon Ministry of Forestry and Wildlife is responsible for controlling 

ivory, bushmeat and wildlife products. Class A ‘trophy animals’ are also distinguished 

from Class A ‘bushmeat’ products within the law, as permits for trophy sport hunting of 

Class A species are provided to specialist, large game ‘tourist’ hunters, while local 

hunters are not permitted to hunt Class A species. Class B and C hunting permits cost 

approximately US$ 600 annually and can be issued for January 1 to June 30 (the 

designated hunting season) for certain areas, by region. There are quotas for each permit, 

and CITES gives the quota annually for endangered species.  For certain class A trophy 

animals, a certificate of origin specifying specific characteristics of the animals and the 

registration number of the trophies is required to enable the identification of animal 

products. Export of wild animal products and meat requires a certificate of origin and 

export permit. 

In 2001, building on the Cameroon Environmental Watch (CEW 2000) 

publication about bushmeat transportation and urban marketing, the Cameroon Railway 

Company (CAMRAIL) signed an agreement with the Cameroon Ministry of 

Environment and Forestry (MINEF) with the aim to regulate and enforce the ban on 

transporting bushmeat and wildlife products from remote locations to urban markets by 

train. In 2005, the Wildlife Conservation Society (WCS) was contracted to help in this 

endeavor with the Cameroon Ministry of Forestry and Wildlife (MINFOF, formerly 

MINEF). The Last Great Ape Association (LAGA) independently tested the results of 

this policy effort over a 12-month period in 2006. As a result of randomized train checks 

and increased arrests, many traders were diverted to using road transportation and 

concealed meat in hand luggage, as well as increased smoking of meat to reduce 

detection. However, by 2008, CAMRAIL had limited checks to the passenger trains, so 

large shipments in cargo trains were resumed as they now had a low probability of 

detection and confiscation/fines etc.  (LAGA and WCS, personal communication). 
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CHAPTER 5 
URBAN BUSHMEAT MARKET AND RESTAURANT CONSUMER MOTIVES 

 
 

ABSTRACT 
 

In this chapter, I assess the demographic, cultural, and economic motives for 

urban wild meat purchases through 12 months of bushmeat purchase data collection       

(n = 4112) in a primary urban market and through consumer interviews (n = 206) in a 

representative sample of bushmeat-selling restaurants. The majority of Yaoundé’s 

primary bushmeat market consumers originate from forest-based Niger-Congo Bantu 

ethnic groups. Within-group distinctions occurred with the less-represented groups 

Wealth signaling, by driving a car to purchase bushmeat in markets, was associated with 

purchase of prized reptiles (n = 236; 62%), whereas less wealthy buyers (not driving 

private car) purchased ungulates (n = 399, 64%), monkeys (n = 254; 69%), carnivores    

(n = 111; 63%), implying relative status imbued by public purchase and consumption of 

taxonomical groups. The likelihood of purchasing protected species increased with 

bushmeat market buyer age (B = 0.021, p < 0.01), when the buyer was male (B = 0.371, p 

<0.01), when the buyer came to purchase in a private vehicle rather than by foot or taxi 

(B = 0.249, p <0.05), and when the buyer was formally employed in the business sector 

(versus as a reseller, government or informal employee; B = 0.525, p <0.05). Thus, elite 

males appear to drive demand for high status, rare species. The other buyer covariates 

measured – intended use (i.e., consume, share, or resell), occupation other than business, 

and ethnic cluster – were not significant likelihood predictors of protected species 

purchases. 

Restaurant interviews further revealed that totemic beliefs correlated with 

bushmeat consumption in the past month. No other qualitative or quantitative variables 

tested influenced bushmeat consumption: religious affiliation, education, marital status, 

economic status, belief in supernatural or bio-medical efficacy of wild animal parts, 

sorcery beliefs, family size, or access to key social resources through friends and family. 

These findings imply that wild animals in Yaoundé meet nutritional, social status, and 

cultural connection needs in large urban areas.  
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INTRODUCTION 
 

Commercial wild meat destined for urban markets serves a distinctive purpose 

from the well-studied subsistence hunting of people living in and near tropical forests 

(Turnbull 1965, Chardonnet 1995). This decentralized commercial extraction system now 

feeds both rural and urban African protein demands, and, to a lesser extent, diasporic 

African communities around the globe. Wild game status and preference (as compared to 

domestic meat status) in urban Central African areas, appears to be positively correlated 

with road access, as demonstrated by low road density nations like Gabon and 

Democratic Republic of Congo (Apaza et al. 2002, Starkey 2004, Wilkie et al. 2005, de 

Merode and Cowlishaw 2006, Kümpel 2006), and high road density nations such as 

Equatorial Guinea (Fa et al. 2009). 

Previous studies conducted in West and Central Africa have reported that 

urban wild game preferences are species-specific (Schenck et al. 2006), state-specific 

(i.e., preference for fresh rather than frozen or dried meat/fish; East et al. 2005), and, in 

some cases, substitutable with other domestic fresh meat and fish options (Brashares 

2004, Kümpel 2006). Individuals of particular ethnic groups (East et al. 2005) and first 

generation urbanites from rural areas (Starkey 2004) have been shown to consume 

bushmeat more frequently than other groups. Importantly, though, stated preferences do 

not always correspond with actual consumption behavior (East et al. 2005) due to both 

misreporting and discrepancies between desired and actual consumption. People often 

report eating less wild game, on average, than is actually accounted for in market sales, 

reflecting the challenge of eliciting reliable information about sensitive topics through 

standard surveys (East et al. 2005). Protected rare species are underreported because of 

fears of law enforcement (e.g., Tieguhong and Zwolinski 2009).  

Schenk et al. (2006) published the first bushmeat taste preference test in Central 

Africa. They surveyed individuals within three urban areas of Gabon to determine if 

bushmeat demand is driven by low cost, lack of alternatives, or if consumers prefer the 

taste of wildlife or particular wildlife, as predicted by Chardonnet (1995). In Gabon, 

respondents strongly preferred porcupine (56% of respondents), then blue duiker (16%) 

followed by pangolin (10%), and red river hog (8%). In Equatorial Guinea, consumers 

preferred fresh to frozen or dried meat (Fa et al. 2009). In Ghana and northern Cameroon, 
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participants preferred fish or bushmeat (both wild options) to chicken or domestic beef 

(Njiforti 1996). Ethnic identity also shapes bushmeat preferences and consumption (Fa et 

al. 2002, Ceppi and Nielsen 2014), likely due to traditional beliefs, taboos, totemic value 

(i.e., spiritual connection or kinship to another living being), or exposure to certain 

animals.  

Wealth is an erratic measure to explain bushmeat consumption. Several studies 

have demonstrated that wealth is negatively correlated with urban bushmeat consumption 

(Apaza et al. 2002, Starkey 2004, Wilkie et al. 2005, de Merode and Cowlishaw 2006, 

Kümpel 2006). However, in urban Equatorial Guinea, wealth positively correlated with 

bushmeat consumption (Fa et al. 2009). Wealthy households consumed more animal 

protein and more than one type of bushmeat than lower-income households, but no 

differences were detected in the types of bushmeat consumed by high and low-income 

households (Fa et al. 2009). Urban, wealthy households were less constrained in their 

choices than low-income households.  

Geographic proximity to the coast also influenced fish versus bushmeat 

consumption and preference (Fa et al. 2009). Those closer to the coast preferred 

bushmeat, but consumed more fish than those inland. These studies demonstrate the 

relative value of bushmeat based on its accessibility in comparison with other animal 

protein options. In some cases, species preferences are important for wealthy consumers, 

while, in other cases, freshness was paramount in meat preferences, regardless of species. 

Studies comparing demographic and cultural factors and patterns predicting types of 

bushmeat demand are required to devise human-centered marketing and advertising 

campaigns and reshape bushmeat consumption for effective management (Fa et al. 2002, 

Ceppi and Nielsen 2014).  

Two hypotheses concerning the driving factors for urban demand are: 1) 

commercial hunting supplies meat for luxury urban markets (Asibey and Child 1990); 

and, 2) bushmeat is chosen according to economies of scale (low cost), serving as a 

crucial safety net to urban populations (Ntiamoa-Baidu 1998, Fa et al. 2003). If people 

choose bushmeat according to economies of scale (low cost), then policies may target 

raising the relative price of bushmeat through law enforcement or taxation or by 

providing subsidies to reduce the cost of substitutes (Wilkie and Godoy 2001, Apaza et 
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al. 2002). Alternatively, if sharing prized bushmeat taxa at special events results in social 

capital benefits, or if people reaffirm cultural identity through the consumption of 

bushmeat, then traditional wildlife policies will likely be ineffective.  

I draw from costly signaling and conspicuous consumption theories to evaluate 

whether bushmeat is a socially significant item for luxury status and cultural identity. 

One way to gain status is through the conspicuous sharing or consumption of items, 

particularly prized or rare items, as with the nouveau riche (Veblen 1899). ‘Veblen 

effects’ occur when consumers are willing, even desiring, to pay higher prices for 

functionally equivalent material objects (Creedy and Slottje 1991). Economists, Bagwell 

and Bernheim (1996), modeled the Veblen effect to examine what was driving this desire 

for status. According to their model, perceptions of an individual’s relative ranking 

among social contacts define that person’s status, and thus drive the quest for acquisition 

of subtle distinctions. Mauss (1924), Malinowski (1935), and more recent studies 

(Beckett 1988, Bliege Bird and Bird 1997, Bliege Bird et al. 2001) support Veblen’s 

conclusions across diverse socio-cultural contexts. In this way, consumer culture operates 

like a game where individuals compete for fine-grained distinction through cultural 

displays of wealth, skill, and fitness to gain social status benefits within a social group 

(Bourdieu 1987). Competition for legitimacy and position within a social group depend 

upon shared notions of habitus and valuations of objects and ideologies. For example, 

consumer demand for designer jeans over unbranded jeans, or the popularity of 

inexpensive imitation branded items indicates either a willingness to pay for status or the 

strong impulse to appear that you paid to achieve such status. Observing the interactions 

around a particular object, such as bushmeat, offers us a glimpse into the power of these 

fine-grained distinctions in shaping, altering, and reinforcing cultural norms and signaling 

status (Trigg 2001).  

Wild game may act like other commodities in that it that gains social and political 

meaning through its actors (Appadurai 1986). Hall (1977, 1996, 1997), Geertz (1973), 

Sperber (1975, 1983) and Appadurai (1986) demonstrated how an object’s cultural 

meaning is not static; rather, it shifts depending on the time, place and social actors 

present. The notions of nature and the environment also gain meaning and significance 

through social relations and human action. Oftentimes, valuations oppose one another. 
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Whaling by the Inuit of northern Canada and Alaska, for example, represents an 

expression of cultural unity and traditional livelihoods to some while an active threat to a 

valued biodiversity species by others (Kalland 1993). In the case of Central African wild 

meat, traders, consumers and conservation and health officials likely frame contested 

meanings of wild game. 

This study will assess the demographic patterns for wild meat purchases in a 

primary urban market. Then, it evaluate consumptive behavior, attitudes on law 

enforcement, and beliefs and associations about particular animals of a representative 

sample of restaurant patrons to evaluate ways in which bushmeat purchasing and 

consumption may represent acts of costly signaling or cultural identity affirmation. While 

studies in Gabon, Ghana, and Equatorial Guinea have begun to address meat preferences 

beyond economic utility (Cowlishaw et al. 2005, Schenk et al. 2006, Fa et al. 2009), the 

demographic drivers and social status benefits of bushmeat sharing in urban areas remain 

little known. Evaluating distinct valuations and uses of bushmeat by gender, geographic 

origins and ethnic identity is an essential step towards culturally appropriate and 

sustainable commercial bushmeat policies and marketing strategies.  

Here, I examine three major predictions. First, urban, elite males from forest 

zones will be the primary consumer group of prized bushmeat species, whereas women 

from forest zones comprise the majority of resellers buying in the main luxury market. 

Formal salaried men who signal their wealth by coming to the market in their own cars 

(Wannamethee and Shaper 1997) are predicted to buy expensive luxury items. Contrary 

to previous studies in Central Africa, my ethnographic observations indicate that in 

Cameroon, elite, wealthy, and politically powerful men were frequently the primary 

consumers and recipients of expensive wild meat gifts in urban Cameroon. I test the 

validity of these observations through demographic trends in the primary Yaoundé 

market to examine if men comprise the majority of home consumers, and if bushmeat 

choices vary with the buyer’s economic status.  

Second, bushmeat’s relative value (i.e., price, size, and condition of meat) is 

expected to correlate positively with the buyer’s socio-economic status (assessed through 

car ownership and occupation) and conspicuous sharing of the meat. I predict that high 

value bushmeat will be shared and consumed at special events by elite businessmen and 
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government officials. This study will test for relationships among: 1) the bushmeat 

buyer’s socio-economic status, occupation, age, sex, ethnic identity, and intended use of 

bushmeat purchase; and, 2) the type, relative scarcity, and popularity of the animal. I 

predict that scarce and popular meats and those purchased live or fresh are likely to be 

shared conspicuously at special occasions with networking potential by elite formal-

sector employed Africans with ethnic ties to forested areas. Individuals may gain social 

capital through the public sharing of luxury wild meats. Social alliances forged at these 

events may also fortify ethno-linguistic in-group membership that extends beyond the 

event to assist members of these alliances in other contexts such as employment, 

marriage prospects, financial investments, and political matters. In the act of sharing, 

bushmeat may serve as an embodiment of social relationships, forging new communities 

and identities in urban areas far from the food’s source. By inviting others to enjoy their 

‘country food’ and partake in cultural festivities and ceremonies, individuals may display 

and share their cultural identity.  

Third, I will evaluate whether ethno-linguistic groups from forested rural areas 

with strong cultural ties to the village across economic strata are the primary consumers 

of bushmeat. Urban residents in Cameroon may connect to their ancestral roots through 

the consumption of bushmeat. Cultural identity is reaffirmed through family consumption 

of particular types of common bushmeat among other wild harvested ‘country foods’, 

serving a distinctive purpose from luxury bushmeat typically consumed at large events or 

gifted to important visitors or friends.  I expect that people with stronger ties to the 

village and associated traditional belief systems (i.e., totemic beliefs) will be more likely 

to consume bushmeat.  
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METHODS 
!
Data collection 

Economic sales and buyer demographic surveys 

From April 2009 to March 2010, ca. three days per week, with the assistance of 

three key female market traders, I systematically collected demographic data of bushmeat 

market buyers to identify key variables shaping consumer demand including: ethnic 

group, occupation, sex, age, intended use of bushmeat, and socio-economic status - 

estimated through visible car ownership at time of purchase, purchasing power (weight 

and price of purchases) and status of animals purchased - for a total of 4112 independent 

purchases. I also collected corresponding animal sales data: specific taxa, taxonomical 

group, animal condition (e.g., smoked, fresh or live), price, and, quantity (e.g., kg and 

carcass count).  

Consumer interviews 

From May to June 2009, I conducted interviews with 206 patrons of ten 

economically and geographically representative restaurants, hotels, and street stalls, 

identified in the Yaoundé restaurant census (described in Chapter 3).  For comparison, I 

also conducted interviews with 33 rural residents in southern towns, Djoum and 

Sangmelima. In addition to the information gathered in market sales, interviews also 

included questions regarding educational status, marital status, family size, religious 

affiliation, and frequency of attendance at religious services. To compare consumer 

behavior patterns and beliefs, I included questions about preferences, attitudes and beliefs 

regarding bushmeat consumption, the types and frequencies of bushmeat consumed in the 

past month, social context for this bushmeat consumption, and preferred meat types.  

Additional questions pertained to exposure to environmental educational television 

programs, belief in supernatural, medicinal and totemic power of animals, and specific 

information regarding these uses, degree of emotional connection to animals, and 

strength of village ties. Interviews also included open-ended questions about memory 

associations with particular animals (e.g., porcupine, viper, crocodile, elephant, 

chimpanzee, and gorilla) and perceptions about wildlife management.  
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Data analysis 

Measuring buyer demographic trends 

Using the ‘corrgram’ package in R (Friendly 2002), I created a schematic 

correlational matrix (Figure 5.1). I included the top four ethnic buyer groups and intended 

use (e.g., resell, consume, or share/gift) as dummy variables, animal purchase variables 

(price, approximate body mass, animal taxa group, and protection status), and four 

additional buyer demographic variables: age (continuous variable), sex, reseller/consumer 

status, and economic status (indicated by car ownership). Binary categorical variables are 

coded as ‘0’ and ‘1’. I displayed these variables in a color-coded principal component 

analysis (PCA) matrix, using the “order” command. Pearson’s chi-square tests were 

employed to compare the probability of each demographic feature (i.e., drove car, 

occupation, etc.) in combination with animal choice, price, and weight of wild meat 

purchases. Fa et al. (1997) average species weights were used as detailed in Chapter 6.   

Multiple Correspondence Analyses 

In order to capture the relationships between multiple categorical variables 

beyond the scope of a correlational analysis and chi-squared tests, I also conducted and 

displayed visual results for multiple correspondence analyses with the “MCA” function 

in the “FactoMineR” and “ggplot2” R packages.  This analysis allowed me to detect 

underlying structures by particular category variables, such as identifying the ethnic 

group who most often purchased crocodile meat as well as the most often intended 

purpose for this prized meat. It was useful to obtain a typology of bushmeat buyers and 

preferred bushmeat animals by different demographic groups and for particular uses 

(consume, resell or share/gift). MCA is regularly used for marketing purposes to 

understand traits of buyers for particular products. For example, wine connoisseurs 

distinguish between oaky and fruity tones and degree on particular fruit tones therein. 

Investigating how these preferences cluster offers a view into distinction in preferences 

(Abdi and Valentin 2007). This study of a large urban bushmeat market offers new 

insights into the lines of distinction among urban consumers of particular bushmeat 

animals. 
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Regression Analysis of Status Purchasing Indicators 

Using multiple logistic regression (generalized linear models; GLM) and multiple 

linear regression (LM), I model the probability of covariates selected from the correlation 

and multiple correspondence analyses to predict three status-purchasing indicators in 

market purchases: price (using LM, as price is a continuous variable); protected species 

classification (using GLM); and intention to gift or share purchase (using GLM). 

Ethno-linguistic Group Classification 

Four of the five distinct language families existing in Africa (excludes Xoisan) are 

represented in Cameroon (Trevilla 2009). Bantu languages are also believed to have 

originated in southwestern Cameroon and bordering Nigeria around 3000 B.C. from the 

Niger-Congo language family (Vansina 1990), and subsequently branched out across 

East, Central, and Southern Africa.  Given the resulting diversity of languages and the 

potential significance of ethnicity in shaping wild meat preferences, I used clustered 

ethnic groups based on Ethnologue, a publication by SIL International (formerly, the 

Summer Institute of Linguistics), a Christian linguistic service organization, which 

documents and catalogues 7413 minority languages around the world (Trevilla 2009). I 

further reduced this classification to five major ethnic categories displayed in Table 5.1, 

comparable with Roubaud (1994).  However, Roubaud’s classification is based more on 

geographic origin than ethno-linguistic identity. Thus, I used SIL’s ethno-linguistic 

clusters for analysis. SIL identifies 230 to 279 distinct dialects in Cameroon with a 

diversity index of 0.946, the seventh most diverse of all SIL indexed countries. Among 

94 respondent-named tribal affiliations, 17 SIL ethno-linguistic clusters of buyers were 

identified in the primary bushmeat market (Table 5.1).  

Study site: Yaoundé, Cameroon 

This study focuses on Yaoundé (310 km2), the nation’s political capitol and a 

major urban destination point for wild game in the country. Yaoundé is Cameroon’s 

second largest city, after Douala, with an estimated population of 2.5 million (estimated 

from CIA 2015 projection). Given the historic hunting and forest clearing for plantations 

around the coastal economic center of the nation, Douala, bushmeat is more widely 

available in Yaoundé, also the central point for logging companies and the train line.  
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Obtaining an accurate breakdown of ethnic group populations in Yaoundé was 

difficult given the government’s efforts to downplay ethnic differences and reduce inter-

ethnic conflict prevalent in many other African nations (Roubaud 1994). In the late 1960s, 

ethnicity was removed from government census surveys (SEDES 1967). However, 

Roubaud (1994) documented 793,000 inhabitants in Yaoundé, comprised of 28 distinct 

ethnic groups and five larger ethnic clusters. The Ewondo clan of the Beti tribe and 

Yaunde-Fang language group, Bamiléké and other Bantu language groups predominate in 

Yaoundé (Roubaud 1993). Specifically, the Beti (41%) people of the Center province and 

the Bamiléké (36%), the entrepreneurial West region Bantu group, accounted for the 

majority of the population, followed by Bassa (12%), Mbam (7%) and other groups (4%).  

Comparing his 1994 data to the 1957 government census, Roubaud found a decline in the 

Beti population from 60% to 41% while the Bamiléké population increased from 19% to 

36% of Yaoundé’s total population. Unfortunately, accurate projections to estimate the 

current ethnic composition are not available. These identities may be expressed, in part, 

through consumption of local food with friends from similar regions and ethnic groups.  

  

RESULTS 

 

Primary bushmeat market buyer ethnic groups 

The vast majority of Market A buyers were Bantu, forest-based groups. Beti 

accounted for 45% of the buyers (n = 1854; Table 5.1). Beti include the Yaoundé native 

Ewondo clan, Bulu and other Beti clans, all from the Center Region around Yaoundé. 

Mbam is the second largest ethnic group (n = 655, 16%). Mbam homeland falls in the 

Center and Adamaoua Regions, including Bafia, a primary sale point for bushmeat 

originating in villages emanating out from Bafia, an hour from Yaoundé. The third 

largest group, Makaa-Kako (n = 468, 11%), include the SIL clusters Kako and Makaa-

Njem originating from dispersed places across the Center, South, and East Regions, along 

the Upper Nyong River, the South coastal forest, and the Dja River near the Congolese 

border. Bamiléké (n = 455, 11%), include Tikar and Bantoid of the NW and Adamaoua 

and Bamiléké of the West) are the most entrepreneurially successful ethnic group in 

Cameroon, representing the fourth largest buyer group. The fifth largest group, Bassa 
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(n=374, 9%), includes coastal Bantu SIL clusters Duala Mbo (from the area around 

Cameroon’s economic center, Douala), Coastal Bantu of the Littoral and SW and Oroko 

of the SW (n=201, n=130, and n=26, respectively). Gbaya-Sere, an indigenous southern 

forest ethnic group, comprised only 3% of buyers (n = 116). The remaining 4% of 

purchases were made by ethnic groups from all regions of the country, including the SW 

(1.5%), the predominately Muslim North (1%), six neighboring Central and West African 

nations (1%) and at least three non-African nationalities (<1% each; Chinese, American, 

French and European, generally).  

Reported occupations of market buyer included bushmeat restaurant and market 

resellers (n = 1624, 40%), business (n = 1478, 36%), government employees (n = 310, 

8%), armed services (n = 264, 6%), and unspecified non-reseller occupations (n = 436, 

11%). The majority of purchases were intended for home consumption (n =2126, 52%) 

and resale (n =1582, 38%), while only 7% of purchases were intended for gifting 

(n=298).  

In the primary market, wealth signaling buyers (i.e., arriving in private vehicle 

rather than by foot or taxi to purchase bushmeat (n = 1835, 45%), purchased reptiles (n = 

236, 62%; e.g., viper, monitor lizard, and rock python), insects (e.g., white palm grub; n 

= 7, 64%) more than less wealthy buyers (i.e., not driving a private car during market 

purchases). Less wealthy buyers (n = 2241, 55%) purchased ungulates (n = 399, 64%), 

monkeys (n = 254, 69%), carnivores (n = 111, 63%) and low-status rodents (squirrels). 

Wealth signaling was not correlated with the following animal groups: rodent (e.g., 

porcupine, cane rat, forest rat), birds (e.g., partridge) or scaly anteaters (e.g., tree 

pangolin, giant pangolin).  

Animal choices corresponded with several key buyer covariates (Table 5.2), 

including: intended use (x2 = 134.6, df = 24, p<0.0001), ethnic group (x2 = 271.36, df = 

192, p<0.0001), and, occupation (x2 = 347.04, df = 48, p<0.0001). Intended uses also 

differed by ethnic group (x2 = 377.56, df = 72, p<0.0001).  

Correlation analysis of all potentially significant covariates (Figure 5.1) revealed 

that sale price positively correlated with wealth, client age, male buyers and intent to 

share bushmeat. Intent to consume bushmeat was negatively correlated with sale price. 

Other variables, such as ethnic cluster were not strongly correlated with sale price. 
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Multiple correspondence analyses (Figure 5.2) used to identify how variables cluster 

suggests clear gendered spheres for animal choice and intended uses of bushmeat. 

Women purchase popular scaly anteaters and rodents for resale. Ungulates and primates 

are purchased most often for home consumption. Men purchase reptiles and carnivores 

for sharing and unspecified purposes. Ungulates, carnivores and primates were purchased 

most often by less wealthy buyers, while reptiles were more often purchased by car 

owners, indicating different status of bushmeat based on preference (Figure 5.3). 

Regression Analysis of Status Purchasing Indicators 

 Using multiple logistic regression (generalized linear model) and linear 

regression, I evaluated the predictive power of covariates to explain status-seeking 

purchasing patterns. Private car display during purchase increased the likelihood of 

purchasing reptiles (B = 0.581, p <0.05), yet decreased the likelihood of purchasing 

primates (B = -0.855, p <0.01) and ungulates (B = -0.753, p <0.01). The likelihood of 

purchasing protected species (Class A and B) increased with bushmeat market buyer age 

(B = 0.021, p < 0.01), when the buyer was male (B = 0.371, p <0.01), wealth signaling (B 

= 0.249, p <0.05), and when the buyer was employed in the business sector rather than 

being a reseller, government official, informal employee or unemployed (B = 0.525, p 

<0.05). The other buyer variables measured – intended use (i.e., consume, share, or 

resell), occupation other than business, and ethnic cluster – were not significant 

likelihood predictors of protected species purchases. 

 The likelihood of sharing or gifting bushmeat increased with buyer age (B = 

0.016, p < 0.05) and with wealth-signaled car ownership (B = 0.886, p <0.01). Sharing 

probability decreased if the buyer occupation was business (B = -1.876, p <0.01) or 

government (B = -0.886, p <0.01). Sharing probability also decreased if the buyer was 

from the Makaa-Kako ethnic group (B = -1.476, p <0.01). Bushmeat purchased to be 

gifted or shared was likely to come from the following taxonomical groups: carnivore (B 

= 1.724, p <0.05), reptile (B = 1.619, p <0.05), rodent (B = 1.466, p <0.05), and scaly 

anteater (B = 1.792, p <0.05).  

The likelihood of purchasing bushmeat for home consumption decreased with 

buyer’s age (B = -0.018, p <0.01) and when buyer purchased with a car (B = -0.350, p 

<0.01). Home consumption likelihood increased if the buyer was male (B = 0.616, p 
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<0.01), was employed in business (B = 2.080, p <0.01) or government (B = 0.695, p 

<0.01), or was a member of the Makaa-Kako (B = 0.767, p <0.01) or with the clustered 

non-major ethnic groups represented (B = 1.054, p <0.01). 

The likelihood of reselling bushmeat purchased in this market increased with 

buyer’s age (B = 0.020, p <0.01), when buyer came to market in a private car (B = 0.195, 

p <0.01), and when buyer was female (B = 01.020, p <0.01). All major ethnic groups 

were equally likely to be resellers, with the exception of Makaa-Kako (B = -0.757, p 

<0.01). No taxonomical groups were statistically likely to be purchased for resale in the 

logistic regression. 

Based on linear regression, I tested the predictive power of buyer covariates on 

continuous variables (price and size of purchase; for price:animal associations see 

Chapter 6). Bushmeat market purchase price (US$) increased with age of buyer (B = 

0.121, p <0.01), when the bushmeat market buyer was a government employee (B 

=2.601, p <0.01), when the buyer came to purchase in a private vehicle (B = 3.857, 

p<0.01), and when the intent was to resell (B = 4.914, p <0.01), or to share or gift the 

bushmeat (B = 5.216, p <0.01). Price decreased when the buyer was employed in the 

business sector (B = -4.204, p <0.01). Price did not change according to the SIL ethnic 

clusters. However, across the major ethnic groups, price was positively correlated with 

Mbamois (B =2.741, p <0.01), and negatively correlated with the clustered non-major 

ethnic groups represented (B=-2.149, p<0.05). No other major ethnic groups were 

strongly correlated with price of purchase.  

Biomass (kg) of a purchase increased with buyer’s age (B = 0.098, p <0.01), 

purchasing with a private car (B = 0.816, p <0.01), and when the buyer was male           

(B = 0.849, p <0.01). However, neither buyer’s occupation nor intended use (share, resell 

or consume) significantly correlated with biomass of purchase. 

Qualitative interviews and generalized linear model results 

From a representative sample of Yaoundé eating establishments, interviews with 

restaurant consumers refuted the commonly held assumptions that urban residents would 

consume bushmeat most often at special events. From 176 bushmeat consumption 

events/occurrences in the previous month by 205 restaurant patrons, only 20% (n = 36) 

included protected species. Consumers ate non-rare bushmeat with their families at home 
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(B = 3.807, p <0.0001), for a simple dinner (i.e., not a special event and not including 

honored guests; B = 4.441, p < 0.0001), or at restaurants with colleagues (B = 3.312, p < 

0.0001). Protected species were also consumed for simple dinners rather than special  

events (B = 0.329, p = 0.025).  

Totemic belief (B = 1.235, p = 0.006) and single marital status (B = -0.438,           

p  = 0.047) predicted bushmeat consumption in the previous month. Totemic belief refers 

to belief in the spiritual connection and power of particular animals that are often taboo to 

consume. Among the interviewed restaurant patrons, 43% believed in totemic powers, 

and 16% therein named legally protected species as their tribal or personal totem (e.g., 

chimpanzee, gorilla, crocodile, panther, or lion). No other qualitative or quantitative 

variables examined here influenced bushmeat consumption in the past month including: 

religious affiliation, education, car ownership, belief in medicinal use of wild animal 

parts, belief in sorcery, number of children, or access to key social resources through 

friends and family. Though an astounding 65% of restaurant patrons believed that 

animals could be used to gain supernatural powers, and 58% used animals to treat 

physical illnesses, implying a fundamental utilitarian and spiritual connection to wild 

animals in urban Cameroon. 

The only variable measured that predicted opposing wildlife law enforcement and 

regulation (B = -3.273, p < 0.0001) was rural village origins. Variables predicted to 

positively influence law enforcement attitudes included: exposure to environmental 

television programs, religious strength, and signaled wealth status (car ownership). 

Variables predicted to negatively influence law enforcement attitudes included: totemic 

belief, family size, belief in sorcery, regular village visits, and belief in supernatural 

powers of animals. Value of animals for human use (i.e., local livelihoods and traditional 

food sources) was the most commonly given reason for opposing wildlife law 

enforcement (24% of respondents). More than half (59%) valued law enforcement for 

general animal protection, and half (50%) of respondents supported regulated control of 

bushmeat markets. Much confusion surrounded the protection status of animals. Only 

37% of respondents correctly provided examples of protected species, and 9% believed 

all wild animals were forbidden to hunt or consume. 
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Fearful or reverent attitudes towards particular wild animals shaped variable meat 

associations with animals (Figure 5.4). The majority of consumers associated porcupine 

with meat consumption (71%), whereas other sampled animals were reportedly not 

consumed by most (e.g., viper: 36%; crocodile: 27%; elephant: 20%; gorilla: 16% and 

chimpanzee: 18%), based on totemic beliefs and cultural norms. Viper (48%) and 

crocodile (33%), more than any of the other sampled animals, evoked fearful emotions 

for consumers. Crocodile was also seen as an animal that belonged in parks and was 

useful for tourism. Chimpanzees (28%), gorillas (32%), and elephants (12%) elicited 

positive associations of reverence, home, and the forest, more than any other animals. 

Elephants were viewed as large, powerful, intelligent, and sometimes beautiful, and as 

animals to admire and revere for their totemic power in several tribes. Those who had 

eaten elephant meat claimed it was one of the most delicious (i.e., ‘sweet’) types of 

bushmeat. People also associated elephants with crop destruction and high income 

potential, sought for their teeth (i.e., ivory). Gorillas and chimpanzees were highly prized 

meats by some, and yet, for others, strictly taboo due to ancestral totemic meaning. Some 

felt uncomfortable eating great apes as they resembled man, and some believed great apes 

should be protected because they were quite smart and endangered. Elephants and great 

apes, along with lions and leopards, were reportedly some of the most powerful totems. 

People with totemic powers could transform themselves into these animals and do harm 

or good to others. Thus, many feared consuming them for fear of the sorcery 

consequences they or their family members might endure.  

During restaurant patron interviews, many urban Cameroonians recalled growing 

up eating produce from their family farm, fish from rivers and the sea, and bushmeat 

hunted from nearby ‘bush’ (i.e., forest). When asked about the first time eating bushmeat, 

restaurant patrons recalled memories of family and home, hunting with an uncle or father 

and preparing the meat over the fire with their mother or grandmother. In urban areas, 

they can purchase produce or wild foods in the market.  For customers with origins in 

southern Cameroon, who are able to purchase bushmeat, the benefits and enjoyment of 

eating porcupine is far greater than the experience received from fish or domestic-raised 

beef.  
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DISCUSSION 

!
Market Buyer Diversity and Drivers 

The development of a relatively expensive bushmeat market, such as Market A in 

Yaoundé, signals the concurrent growth of an urban wealthy class with origins primarily 

in Cameroon’s southern forested areas preferring luxury bushmeat. Both bushmeat 

consumers and resellers in this market survey originated primarily in forest geographic 

zones, indicating the importance of engaging people from this zone to shape policy 

approaches. While nearly all buyers originated in southern forest zones, distinctive 

buying patterns emerged across ethnic groups. Makaa-Kako and less represented ethnic 

groups originating in the more densely forested East and South Regions were the primary 

home consumers, purchasing lower status, lower cost ungulates, primates and carnivores. 

Mbamois from Yaoundé’s Center Region were positively associated with price, while 

less represented ethnic groups primarily from remote forested regions, such as Gbaya-

Sere from the East or Mamfe from the Southwest were negatively associated with price, 

suggesting relative economic purchasing power based partly on ethnic origins and 

geographic proximity to Yaoundé. 

As predicted, women buyers primarily were resellers who purchased fresh meat 

for resale in medium to upscale restaurants. Also as predicted, purchasing rare and prized 

meats, such as all reptiles, was associated with wealth and conspicuous consumption (i.e., 

sharing). However, bushmeat purchased for gifting/sharing ranged from high (e.g., 

reptiles) to low-status taxonomic groups (e.g., carnivores and ungulates), implying that 

sharing/gifting bushmeat was determined to be a status-seeking behavior. Qualitative 

interviews revealed that bushmeat sharing most often occurs in small (ca. 1-5 people) 

family or friend gatherings, indicating the major objective of sharing bushmeat may not 

be to signal status, but instead to reaffirm kin and ethnic connections.  

According to qualitative interviews with traders and wealthy buyers, purchases of 

rare meat, large quantities of meat, and meat to be shared at special events occurred 

primarily outside of these markets by regular bushmeat buyers, who possessed trader or 

hunter personal contacts. Age, male sex, and car ownership proved to be the most 

consistently predictive covariates for the three status indicators: price, protected species 



! 121!

sales, and intent to share or gift meat. Age reflects the status attributed to age across 

Cameroon and indicating the importance to engage respected elders in policy approaches. 

Bushmeat price positively associating with government buyers indicates the 

wealth-signaling power of senior government officials. Price positively associated with 

both reselling and sharing meat, implying the importance of high-status bushmeat 

consumption in restaurants as well as for special sharing events. However, surprisingly, 

business people, who were expected to associate with high status consumption, were 

rather associated with high status, protected species, yet lower-priced bushmeat 

consumption. The reasons for this distinctive buying pattern were not revealed in this 

study. 

While relatively rare in the market, government official buyers purchased 

expensive items and signaled wealth by car ownership during purchases. This result 

suggests the culturally imbued value of bushmeat in Cameroon embedded in the attitudes 

of southern Cameroonian culture, even for government officials. For example, a 

government worker arrived at the market to purchase crocodile, taking the time to 

publicly flatter my trader friend while she also showered praise on him for his work for 

her people. Later, this same government worker invited me to dinner with his colleagues, 

where I dined on crocodile and viper meat for the first time at a hidden restaurant. I was 

the only woman and we were consuming meats often reserved for men. During another 

encounter, this same powerful politician, involved in international agricultural affairs 

with the United Nations, cautioned me not to use my research to threaten his culture and 

people’s right to eat their country food. Previous studies had threatened the livelihoods of 

traders and the flow of bushmeat to the capitol city. There was clearly another level of 

importance beyond livelihoods. Our encounter included displays of cultural pride, social 

status, and power plays. When government officials are engaged in conspicuous 

consumption of illegal items, bushmeat regulations clearly do not reflect the popular local 

valuation of the object being consumed.   

According to another wealthy informant (male doctor in Yaoundé) who had just 

returned from the United States where he had purchased a new Toyota SUV, wealthy 

people or those wanting to display what another informant called 'snobbery' (i.e., social 

capital) may present some platters of pangolin, antelope, viper, and monkey at social 
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events and special ceremonies to display to others that they have the capital to obtain 

such rare items while in the city. These items will be only on small plates, while the 

majority of the food and correspondingly the majority of the guests will consume the 

beef, chicken, or fish. Display of bushmeat also signals a rootedness to their villages of 

origin.  

While sharing bushmeat at special events occurred rarely, I observed several ways 

in which valued bushmeat could be conspicuously purchased, displayed, or shared to 

honored guests in small gatherings. However, according to restaurant patron interviews, 

bushmeat was also shared to bolster personal relationships, particularly kin and clan ties. 

Shared cultural ties and ethnic origin appear relatively more important than status seeking 

in the majority of bushmeat consumption events except among select groups of elite 

business people and government employees.  

Consumer cultural meaning of bushmeat 

Urban bushmeat consumption reported mostly occurred in simple dinners (90%) 

with trusted family and friends rather than special events (8%), business meetings (1%) 

or a life event, such as a marriage (1%). When asked why people enjoy bushmeat, they 

told stories about family, the forest, visiting relatives in the village, or growing up 

hunting alongside an uncle or grandfather. The act of consuming wild meats from one’s 

home place solidified existing relationships with people and ancestral identity. Sharing 

country food is one of the major ways to cement social relationships and to express the 

high value placed on human company. Social support networks among kin and friends, 

particularly between country folk and their urban relatives, are held together symbolically 

with gifts of food.  

Restaurant interview results indicate the importance of cultural expression 

through consumption of bushmeat in urban areas, implied by the correlation between 

totemic beliefs and frequency of bushmeat consumption. Connecting with kin, culture, 

and home place through consumption of familiar foods, gains unique significance in 

urban centers, at the confluence of many different ethnic groups, where one’s social 

identity may be lost without special efforts to reconnect through things and people from 

home. Clearly, bushmeat consumption in urban areas is as much about food preferences 
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as it is about people and cultural connections because they originate from family and kin 

ties.  

To many consumers, particular wildlife is also imbued with totemic meaning 

(Appendix 5.1). These totems reflect shared culture and ancestral spiritual belief systems 

that unify tribes and clans, acting as a material extension to the group, while 

simultaneously solidifying individual ethnic identity (Durkheim 1912). Totemic-based 

systems illustrate perhaps the most interconnected human-animal belief system, which 

includes animals imbued with supernatural powers and ancestral spirits and negative 

treatment of totem animals linked to negative outcomes. Interviews also revealed that 

even in the capital of Cameroon, wild animals are used to: treat illness, gain socio-

political power, define gender and other social norms within society, enact and protect 

against sorcery, and treat mysterious spiritually caused diseases (Geischere 1997, this 

study). The important medicinal, food, supernatural, and cultural remembrance roles that 

wild animals and plants play in urban Cameroonian culture suggest the need for 

culturally appropriate wildlife management policies in urban Central Africa.  

Bushmeat Preferences and Health Issues  

When people explain why they like a particular type of bushmeat, they talk about 

the quality of meat referring to it as ‘sweet’, indicating that darker and fattier meats are 

‘sweeter’. People purchasing for home consumption generally purchased less expensive, 

smoked, lean ungulates, carnivores and primates, whereas resellers and wealthy home 

consumers more often purchased high-fat (e.g., reptiles, rodents and scaly anteaters) and 

dark (e.g. pangolin, porcupine and elephant) meats. Preference for fatty and dark meat is 

historically a smart nutritional choice in the rural context where fewer options for fatty 

and iron-rich foods can cause stunting and other health issues for people (Fa et al. 2015). 

However, in urban areas, this preference for fatty and dark meat combined with sedentary 

lifestyles, is contributing to a suite of health issues (Pasquet et al. 2003). The primary 

reason provided in consumer interviews for no longer consuming bushmeat was health, 

not environmental concerns. Doctors had reportedly cautioned people with heart disease, 

diabetes, and obesity related health issues not to eat dark and fatty meats. Indeed, 

religious prohibitions and health concerns were the two primary reasons given by 

restaurant patrons for not eating bushmeat.   
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Policy Implications 

Conservation and health approaches to wild animals in Central Africa need to 

change to reflect observed motivation for bushmeat and wildlife demand addressed here. 

Lack of knowledge regarding rarity and legal protection status of particular wild animals 

implies a break in effective information to the public about wildlife laws and regulations. 

Marketing and advertising tools should be employed to reframe this issue to best appeal 

to consumers. If people are reaffirming cultural identity through the consumption of 

bushmeat, marketing and policy campaigns to celebrate cultural identity ceremonially in 

urban areas could aim to reduce bushmeat consumption to solely rare, special events. 

Future studies could assess marketing tools to address the demand for both reptiles and 

rodents for high-status consumers and lean, smoked meats for the general populace 

originating from southern forest and savannah zones. Supplying reptiles, scaly anteaters 

and rodents desired for status displays could be achieved through tested means. Reptile 

farming programs, such as those in Southern and East Africa could be piloted to reduce 

the pressure of hunting wild crocodiles, while provisioning these prized meats for special 

events.  

Consumer interviews revealed that bushmeat consumption is not associated with 

opposition to wildlife law enforcement. However, terms like ‘conservation’ and ‘wildlife’ 

were often met with hostility and perceived as a threat to cultural integrity and rights to 

land and traditional food sources. According to informal consumer and trader interviews, 

these terms also represent foreign procurement of land and animals. Therefore, bushmeat 

awareness campaigns in urban schools and public places could be reframed in terms of 

local consumer interests and needs rather than the currently ostracizing conservation 

framing. The current approach to effect behavior change focuses on legal penalties and 

rare species rarely seen in the market or consumed in urban areas, such as chimpanzees, 

buffalos, and elephants. Signs displaying these animals in train stations speak more to an 

international audience concerned with endangered species protection, rather than to an 

urban population primarily consuming ungulates, monkeys, rodents, scaly anteaters and 

only occasionally reptiles three or fewer times monthly. The assumption that primates are 

a delicacy is false in urban Cameroon, where those with less disposable income and those 

desiring to eat monkey that day consume primates, but other common taxa such as 
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rodents or tree pangolin are far more popular. This points to an opportunity to de-

popularize the consumption of particularly vulnerable taxonomical groups, such as 

primates, through health advertising campaigns. 

According to informal interviews with traders and consumers, cultural pride 

clearly influences urban bushmeat trade and consumption. Recognizing the cultural 

significance of bushmeat and the relative differences in demand based on taxonomical 

animal groups but also based on qualities such as darkness, fat content, flavor, and 

texture are all important when considering alternatives to bushmeat. Farming popular 

species has been fairly unsuccessful, likely due to distinct tastes of farmed versus wild 

meats, as well as the relative ease of continued hunting and preference for taking part in 

the traditional ways of procuring food. To celebrate the cultural aspects imbued in wild 

meats and foods, piloting cultural celebrations of Cameroon’s wild foods in urban centers 

would move towards addressing the needs demanded by urban consumers – to connect to 

cultural roots. These events could also be used to educate people on the cultural and 

ecological importance and scarcity of particular animals. Discussions about the most 

appropriate policies to address these concerns could also be included in these events, so 

that reducing the urban bushmeat trade could be achieved through participatory and 

socio-culturally appropriate means. 
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Table 5.1. Principal ethnic group buyers in Yaoundé primary bushmeat market from 2009-2010. 
Ethnic 

Clusters 
Buyer 

N 
Buyer 

% 
Primary 

Use Main Region SIL Groups (SIL 2002) and Ethnolinguistic groups 

Beti 1854 45% Resell 
Center and South  

Lowland 
Rainforest 

Yaunde-Fang: Beti, Eton, Bulu, Ewondo and other Beti (major group) 

Mbam 655 16% Resell Adamaoua and 
Center Savannah 

Mbam-Central (n=609): Yambasa, Bafia and Other (Center);                                                                   
Mambiloid (n=16): Baboute (Center/Adamaoua) 
Tikar (n=30) (Mbam Division, Center) 

Makaa-
Kako 468 11% Consume East, Upper 

Nyong, Savannah 

Makaa-Njem (n=303): Byep, Kol, Koonzime, Makaa, Mpunpong, Swo and 
Ngumba/Kwasio (Includes Indigenous Gyele) (East, Upper Nyong, Littoral);              
Kako (n=165): Kol, Bethen, Kako, Kwakom (East, Upper Nyong, near Bertoua) 

Bamiléké 455 11% Resell West and NW 
Highlands 

Bamiléké (n=425) includes: Bamiléké, Bamoun (W) 
Bantoid (n=30): Banso, Missong, Bamenda, Bafut (NW) 
Tikar (n=32): Adamaoua 

Bassa 374 9% Consume 
South and 

Littoral Coastal 
Rainforest 

Duala-Mbo (n=201): Bakweri/y, Mokpwe, Douala, Duala, Mbo (Littoral, SW) 
Coastal Bantu (n=130): Basoo, Batanga and Mvumbo (South and Littoral) 
Oroko (n=26): Bakossi, Others (SW) 

Gbaya-
Sere 116 3% Consume East, Adamaoua 

and CAR Gbaya-Sere: Baka and (G)Baya (Indigenous) 

Mamfe 61 1.5% Consume SW, Nigeria Mamfe: Bayang 
Mbum 43 1% Consume North, Chad Mbum: Kepere, Toupouri/Tupuri, Moundang 

Chadic 15 0.4% Consume North, Far North, 
Chad Hausa, Mousgoum, Zumo  

Expat 10 0.2% Consume Europe, Asia, 
North America Chinese, French, American 

African 
Expat 41 1% Consume Central and West 

Africa 
Congolese Brazzaville, Congolese Kinshasa, CAR, Nigerian, Cote d'Ivoirian, 
Gabonese, Equatorial Guinean 

Total 4112 100%      
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Table 5.2. Animal choices by market demographics, animal group, biomass, protection 
status (i.e., class) and intended use (i.e., resell, consume or share). All correlations are 
significant, implying the complexity of human food choices. 

Chi square variables Pearson Chi-square 
value df p 

Occupation x Animal Group 347 48 <0.0001 

Occupation x Animal Condition 1173.6 24 <0.0001 

Occupation x Animal Mass (kg) 1640.2 486 <0.0001 

Occupation x Animal Class 96.8 24 <0.0001 

Ethnic x Animal Group 271.4 192 <0.0001 

Ethnic x Animal Condition  188.6 68 <0.0001 

Ethnic x Animal Size  2001.1 1377 <0.0001 

Ethnic x Animal Class 95.9 68 0.0146 

Use x Ethnic 377.6 72 <0.0001 

Use x Occupation 4282.4 18 <0.0001 

Use x Animal Group 134.6 24 <0.0001 

Use x Animal Condition 343.9 12 <0.0001 

Use x Animal Biomass (kg) 938.2 243 <0.0001 

Use x Animal Class 41.5 12 <0.0001 
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Figure 5.1. Correlational diagram of demographic and market purchasing patterns for 
Market A purchases from 2009 – 2010. Sale price positively correlated with wealth, client age, 
male buyers and intent to share bushmeat. Intent to consume bushmeat was negatively correlated 
with sale price. Other variables, such as ethnic cluster were not strongly correlated with sale price 
and were thus excluded from this figure. 

Light-colored blue squares represent 5% magnitude correlation, while light-colored red squares indicate -
10% magnitude correlation. The next darkest shades represent 20% and -25% magnitude respectively. The 
third darkest shades represent 35% and -40% magnitude (Friendly 2002). 
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Figure 5.2. Multiple Correspondence Analysis for animal group (in green), sex of buyer (in 
red; F = female, M = male), and intended use of bushmeat purchase in Market A (in blue). 
This graph suggests clear gendered spheres for animal choice and intended uses of bushmeat. 
Women purchase popular scaly anteaters and rodents for resale. Ungulates and primates are 
purchased most often for home consumption. Men purchase reptiles and carnivores for sharing 
and unspecified purposes. 
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Figure 5.3. Animal Group Purchases in Market A, stratified by wealth indicator (drove car 
to purchase bushmeat). Ungulates, carnivores, and primates were purchased most often by less 
wealthy buyers, while reptiles were more often purchased by car owners, indicating different 
status of bushmeat based on preference.  
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Figure 5.4. Fear, reverence and meat associations with six popular and contentious animals. 
Reverence and meat associations appear to be negatively correlated (e.g., great apes), while fear 
and meat association appear to be positively correlated (e.g., reptiles). 
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APPENDIX 

 
Appendix 5.1 Animals used for traditional medicine, for gaining powers through 
traditional ceremonies, and as totems. 
Animals for traditional 
medicine (part used) Animal totems Animals used to gain 

power 
Crocodile (fat) 
Viper (venom) 
Gorilla (bones, hand) 
Elephant (skin, tusk) 
Scorpion 
Dog 
Cat 
Cane rat 
Tortoise 
Chicken 
Monkey 
Rabbit 
Snail 
Wild boar 
 

Rock Python  
Panther 
Snake (general) 
Lion 
Cane rat 
Cat 
Tiger 
Monkey 
Chimpanzee 
Baboon 
Owl 
Viper 
Wild boar 
Goat 
Forest buffalo 
Elephant 
Monitor lizard 
Bat 
Gorilla 
Hippo 
Dog 
Rhinocerus 
Antelope 
Eagle (or another large 
bird) 
Tortoise 

Lion 
Viper 
Gorilla 
Leopard  
Snake (general) 
Cats 
Snakes 
Chimpanzee 
Dog 
Elephant 
Crocodile 
Rock python 
Cow 
Chameleon 
Pangolin  
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CHAPTER 6 
ECOLOGICAL ECONOMICS OF A PRIMARY URBAN BUSHMEAT 

MARKET 
 
 

ABSTRACT 

!
The bushmeat trade remains one of the most serious threats to Central African 

wildlife. Commercial urban bushmeat markets appears to be thriving despite increased 

law enforcement efforts. This study investigates the amount and types of bushmeat 

sold annually in a major African city and responses to seasonal and law enforcement 

events. From April 2009 to March 2010, in the largest bushmeat market in Yaoundé, 

Cameroon, 4112 market transactions (5238 carcasses), accounting for 35 gross tons of 

bushmeat for ~US$ 77,800 in gross total revenue were documented for three days 

week-1 sales from three primary market resellers. Extrapolating to include all 19 active 

daily Market A traders, US$1,474,400 gross bushmeat spending occurred in Market A 

alone.  By extending these results to span all active bushmeat markets surveyed in 

Yaoundé during 2009-2010 (n= 13 markets beyond A), I estimated that ca. 660 – 

1,320 tons y-1 of bushmeat was sold and generated ca. US$ 4.4 – 8.8M y-1 gross 

revenues. The mean price per sale was surprisingly high (US$18.94 ± 13.83). Mean 

profit loss per sale was US$ -0.86 ± 4.36, reflecting the potentially risky nature of 

bushmeat trading.  

From a diverse array of over 24 animal taxa documented, 88% came from six 

animal genera and at least ten taxa. The most popular animal group was rodents (31% 

of carcass sales) and then ungulates (17%), primates (13%), scaly anteaters (12%), and 

reptiles (11%). Rodents were also the highest priced category (~7 US$ per kg, live) in 

the market, followed by scaly anteaters and birds. Lower cost (< US$ 20), small (<10 

kg) forest taxa were the most commonly sold: brush-tailed porcupine, cane rat, blue 

duiker, tree pangolin, and monkey. Brush-tailed porcupine alone comprised 17% of all 

documented carcass sales. Thus, while bushmeat markets pose potential conservation 

threats to vulnerable species, they also appear to contribute significantly to the local 

and regional economies. 
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INTRODUCTION 

!
  The open-market commercial bushmeat trade in Yaoundé is a relatively 

recent phenomenon. As recently as 1984, Franqueville reported that bushmeat was 

“rare” in Yaoundé (Franqueville 1984). The rise in urban bushmeat consumption 

resulted from increased access to remote forests via development of roads for logging 

and resource extration (Wilkie et al. 2000) and increased access to modern weapons 

(Bowen-Jones and Pendry 1999), coupled with a lack of alternative income sources 

(Wilkie et al. 2000, Wilkie et al. 2005).  

Counts of carcasses in bushmeat markets historically have been used to assess 

bushmeat hunting and consumption patterns (Fa et al. 2000, Juste et al. 1995). In 

addition, prices can be used to assess perceived status or popularity of particular 

animals. Sometimes, price does not fluctuate as a function of relative abundance, such 

as when hunters or traders are unsure of an animal’s relative abundance (Timmer 

1987) or when certain animals (e.g., rodents and snakes) are easier to catch using 

particular methods such as traps around farms. During preliminary interviews, traders 

reported that hunters are able to kill or capture more animals during the rainy season 

due to two reasons: 1) Animals are more mobile during the fruiting season, which 

coincides generally with the rainy season, thus, encounter rates are higher and trapping 

is more successful; and, 2) tracking by gun hunters is easier during the rainy season, 

because hunters can more silently follow animal tracks without alerting prey to their 

presence. Due to the higher mobility, animals are also easier to spot for gun hunting.  

Hunters’ knowledge of relative abundance is supported by seasonal abundance 

reported in scientific studies (Cronin et al. 2015, Fa et al. 2015). 

Hunters in African moist forests do not target particular species to fulfill 

consumer preferences as occurs with some Neotropical hunters (Koster et al. 2010) 

because most African hunters use indiscriminate trapping methods like wire snares (Fa 

and Peres 2001). Several studies demonstrate that larger species are more often 

commercially traded while smaller species are consumed or traded for subsistence 

locally (Allebone-Webb et al. 2011, Cowlishaw et al. 2005, Davies et al. 2007). 

Motives for bushmeat demand in Central and West Africa remain poorly 

understood. Wealth and bushmeat consumption are correlated in urban Equatorial 
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Guinea while the type or rarity of species does not necessarily confer luxury status 

(East et al. 2005, Fa et al. 2009). If all species were equally preferred, conservation 

approaches could dissuade the hunting of endangered species and those with low 

reproductive rates (e.g., monkeys) while encouraging the sustainable hunting of fast-

reproducing species (Macdonald et al. 2011). Albrechtsen et al. (2007) demonstrated 

that, similar to other markets, as a bushmeat product becomes scarcer, prices rise, 

consumption slows, and alternative products are consumed more frequently. In Gabon, 

wealthy households consumed more bushmeat than poor households (Wilkie et al. 

2005), and bushmeat consumption was negatively correlated to price and fish 

consumption in both Gabon and in West Africa at large (Brashares et al. 2004, Wilkie 

et al. 2005).  

Taste often drives preference among a range of bushmeat species (e.g., bats in 

Congo and rodents over duikers in West Africa (Anadu et al. 1988, Butynski 2002), 

and preferences also may shift along ethnic (Fa et al. 2002) or gender lines. What 

would a year of sales data reveal about a primary urban bushmeat market with a 

disproportionate amount of fresh, popular species? This market study investigates the 

primary fresh meat market in a major African city, Cameroon’s capital, and the effects 

of law enforcement activities and seasonal shifts on market temporal patterns. Data on 

taxon preference, relative sales, price, body mass, and condition of meat from a central 

bushmeat market in Yaoundé is used to investigate relative demand by taxa as well as 

by season.  

Macdonald et al. (2011) found that bushmeat prices varied with body mass 

rather than taxonomic group. Therefore, a luxury market may specialize in species 

with relatively high price per kg that does not necessarily conform to species with 

relatively low abundance. However, a market that supports subsistence needs for 

protein should specialize in species with relatively high abundance and low price per 

kg. I test to determine which of these market types the main Market A of Yaoundé 

most resembles. I also test the proposition that fast reproducing species will be sold in 

greater quantities than slow-reproducing species given their relative abundances.  

Finally, I investigate whether sanctioned hunting seasons or annual weather 

patterns influenced temporal patterns in bushmeat sales. Given historical non-
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enforcement of wildlife trade regulations, I predict that annual sales should not vary 

according to sanctioned hunting seasons due to ineffective policies and that sales 

should be highest during the rainy season - when hunting success is greatest, 

according to my preliminary interviews with traders. Prices and profits should reflect 

availability and demand; thus, they should be higher during the dry season and the 

Christmas/New Year’s period than during the rainy season and non-holiday periods. In 

Rio Muni, Equatorial Guinea, over a 13-year study period, the market for profitable 

bushmeat hunting grew, accompanied by a transition from traps to gun hunting 

(Cronin et al. 2015), responding to increased income from the oil industry 

(Albrechtsen et al. 2007, Morra et al. 2009). Preceding an anticipated ban on primate 

hunting, Cronin et al. (2015) observed an increase in primates in the market. Thus, it is 

possible that law enforcement efforts on this Cameroonian market also had unintended 

consequences.  

METHODS 
 

Data collection   

Economic sales and buyer demographic surveys 

From April 2009 to March 2010, in collaboration with three key female market 

traders, I systematically collected market sales data to identify ecological, economic, 

and temporal trends.  We also collected relative socio-economic status of buyers for 

4112 purchases corresponding to specific meat sales. These data permitted a 

correlation analysis between demand (price and kilos sold), hunting seasons, annual 

climatic variation, and expected availability of different animals.  

 Each trader research assistant recorded the following demographic attributes 

for each sale: the sex, age, ethno-linguistic group, car ownership, intended use of 

bushmeat, and primary or reported occupation of the buyer (Chapter 5). For each item 

sold, they noted the locally-categorized species name, condition (e.g., live, fresh, or 

smoked), quantity purchased, market sale price, trader’s purchase price (i.e., to 

calculate profit), and originating purchase point for animal. I converted 2010 prices to 

US$ = 485.718 CFA (accessed on September 15, 2015 on OANDA.com). I then 
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calculated: (1) price per kg; and, (2) the ratio of profit margin (dividing profit by the 

sale price), in order to account for difference across the price data with large and 

small-bodied species. These units of measure were included in the correlation analysis.  

Participant Observation 

Participant observation was necessary to establish trust with traders who then 

shared information about their lives and the trade. Additionally, being present in the 

primary market consistently over a year, allowed me to verify reported information 

and identify shortcomings in market census studies.  

 

Data analysis 

Biomass and bushmeat market sales for Yaoundé, Cameroon 

To derive conservative estimates of biomass sold and gross bushmeat profits 

across Yaoundé open markets, I first totaled the documented volume sold (34,745 kg) 

and gross profits accrued (77.8K US$) from data collected three times per week from 

April 2009 to March 2010 on three traders in Market A. Applying estimated sales 

volumes and gross profits per trader to the 19 daily sellers in Market A, I then 

estimated the total annual sales for Market A. Comparing Market A’s daily sellers to 

the total daily bushmeat market sellers (n = 58) across thirteen open bushmeat 

markets, I estimate that Market A accounts for a third of all bushmeat sales by number 

of sellers across the city. Extrapolating from the total estimated biomass sold and 

gross profits accrued in Market A, I estimate gross annual bushmeat biomass and 

profits for all Yaoundé open markets. I account for underreporting and an irregular 

three-month collapse in sales by estimating that the documented sales represent a 

conservative 50% to100% approximation of the total biomass sold in Yaoundé. 

Relative abundance by purchased quantity and price 

I use the best comparable study of the source points for this market to 

investigate relative abundance of species sold in the market (Table 6.1). Muchaal and 

Ngandjui (1999) provide animal sighting encounters for the Dja Reserve in Cameroon. 

The Dja Reserve is a primary source point for Market A in Yaoundé. No study found 
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documented animal encounters and kills obtained through trapping around village 

farms, such as rodents, snakes, and other small forest species that graze on farms.  

Relative abundance estimates were, therefore, questionable, especially because studies 

considered (Muchaal and Ngandjui 1999, Fa et al. 2006) did not include farm-capture 

rates, which would account for the majority of rodents and snakes arriving in urban 

markets.  

Stratified market sales comparisons 

I present results for demand based on quantity purchased by kilo and carcass 

numbers. Then, I present data on price and profit margin, ranking species based on 

these figures. I calculated average price and price per kg by taxa and by taxonomical 

group. To quantify the effect of taxon on price and quantity sold, I examine 

differences between quantity sold by carcass, by kilo, and by sale price per kg. I 

explore whether taxonomic group and taxon explained variance on basis of body size. 

To explore the effect of the bushmeat’s condition, I stratified the condition of the 

bushmeat (i.e., live, fresh, or smoked) to compare the effect of condition on mean 

carcass price for each taxon.  

Temporal patterns of bushmeat sales  

I investigate how bushmeat sale patterns vary temporally, for bushmeat 

generally, and then for particular taxa.  I ran an analysis of covariance (ANCOVA) to 

test the covariance of hunting season and rainy seasons on the biomass sold, testing 

the null hypothesis that: there would be no difference between: (a) sanctioned and 

non-sanctioned periods; or,  (b) rainy versus dry seasons.  

Using Pearson’s correlation analysis, I estimated correlations between 

temporal patterns (rainy versus dry season), sanctioned hunting seasons, kilos sold, 

profits, and sale of protected species. I chose this test because the sample size was 

relatively large (e.g., n = 4020 transactions). For this test alone, I removed sales from 

October – December 2009 because a major police raid on the focal market depleted 

market sales for my three trader collaborators.  

If trading abides by legally sanctioned hunting seasons, I would expect to see 

greater volumes sold during the hunting season than non-hunting season.   The 
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permitted hunting season extends from January through June. If trading is influenced 

by ecological seasonality of animal encounters, I would expect the market to fluctuate 

based on seasonal availability. The first rainy season runs from March 15 through June 

30. A second rainy season occurs from mid August through mid November. Therefore, 

we would expect to see the highest volume traded during these months.  

Animal mass and price estimates 

I used Fa et al. (1997) average species’ body mass from an extensive market 

study on the border with Nigeria and Cameroon to estimate biomass of individual 

purchases. For animals not documented in Fa et al. (1997), body mass was obtained 

from other sources (Table 6.1).  Price per kilo was calculated as price per 60% of 

average weight of animal. This amount represents the approximate amount of meat on 

a wild forest animal. Grossed totals were estimated in metric tons (i.e., tons).  

Animal classifications 

Colloquial names of bushmeat animals sold, listed in Table 6.1, are names used 

by local consumers, restaurateurs, and traders to describe particular species or animal 

groups. I used these classifications to identify animals in markets and restaurants 

according to local categories. Sometimes, the colloquial name does not correspond 

with the common species name (generally given in French). In these cases, I verified 

the specific animal taxa through visual markings and matched these with colloquial 

names. Occasionally, labels refer to a category of animals (e.g., monkey), in which 

case, I list all species in that category observed in the markets. Animals are grouped by 

animal family (taxonomic group) and endangered species status, as defined by 

Cameroonian law (described further in Appendix 4.1). 
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RESULTS  

!
!
Bushmeat biomass sold and gross profits 

Mean biomass sold for each of the three traders was 11,582 kg. The total 

estimated annual sales for Market A was 220,058 kg. Based on market and restaurant 

sourcing proportions (Chapter 2), an estimated 660,000 kg was sold over 12 months 

from all open Yaoundé bushmeat markets. However, sellers (referred to here as ‘S1’, 

‘S2, and ‘S3’) reported sales for an uneven number of selling days (e.g., S1=183 days, 

S2 = 30 days, S3 = 226 days), indicating ≥ 50% underreporting during the 365-day 

collection period. For example, following a market raid,  ~90 days passed without any 

sales due to a loss of capital and bushmeat to sell. Average biomass sold per seller (kg 

±SD) per sale day also varied (S1 = 7.76 ± 2.52, S2 = 12.02 ± 10.71, and S3 = 9.32 ± 

6.24). Participant observation revealed that sellers did not successfully sell every day, 

so I surmise that S1 and S3 reported on the majority of their sale days while S2 did 

not. The number of days a person sells depends on their capital base, status (i.e., 

number of trade connections), and season. Traders recalled selling reliably 5-7 days 

weekly at the onset of the rainy season and during the main holiday season (December 

and January) and only 2-4 days per week during the low season (June -August).  

From April 2009 to March 2010, in the largest bushmeat market in Yaoundé, 

Cameroon, 4112 market transactions (5238 carcasses), accounting for 35 gross tons of 

bushmeat for ~US$ 77,800 in gross total revenue were documented for 3days per 

weekly sales from three primary market resellers. Extrapolating to include all 19 

active daily Market A traders, US$1,474,400 gross bushmeat spending occurred in 

Market A alone.  By extending these results to span all active bushmeat markets 

surveyed in Yaoundé during 2009-2010 (n= 13 markets beyond A), I estimated that 

ca. 660 – 1,320 tons y-1 of bushmeat was sold and generated ca. US$ 4.4 – 8.8M y-1 

gross revenues (Table 6.2). 
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Market purchasing ecological trends and relative abundance 

Of 5238 carcass sales (4112 sales), 88% came from six animal genera and at 

least ten taxa (Table 6.1 and Appendix 6.2). Rodents  (31% of carcass sales) were the 

most popular animal group followed by ungulates (17%), primates (13%), scaly 

anteaters (12%), and reptiles (11%). The most purchased species, brush-tailed 

porcupine comprised 17% of all documented carcass sales, followed by blue duiker 

(13%), and scaly anteater (12%; Appendix 6.1). According to definitions given by 

Macdonald et al. (2011), Yaoundé’s primary market is both a luxury and a generalist 

bushmeat market.  The market specialized in species with higher price per kg, while 

also provisioning lower price per kg ungulates, primates, and large reptiles. Fast 

reproducing ungulates were abundantly sold, and primates, crocodiles, and other slow-

reproducing species were less abundantly sold in this market. The slow reproducing 

porcupines (birthing approximately once per year) were the most popular (by price per 

kg) and abundantly sold animals. Excluding the 6% of sales for which condition were 

not recorded, fresh carcasses were purchased most often (66%), followed by smoked 

carcasses (19%), and live animals (9%). 

Stratifying taxonomic group by meat condition, the majority of rodents, 

reptiles, scaly anteaters, and carnivores were sold fresh (Table 6.3, Figure 6.1). A large 

proportion of ungulates, reptiles and scaly anteaters were also sold live, reflecting both 

the capture technique (either guns or checking traps) and short travel distance for meat 

sourced to this market. Stratifying by price per kg and taxonomical group, live rodents 

and scaly anteaters were the most expensive taxa sold garnering >US$ 7 per kg. The 

least expensive meat purchased was smoked ungulates at  < US$ 2 per kg. By taxon, 

live porcupine, live tree pangolin, and both fresh and smoked squirrel unexpectedly 

emerge as the most expensive items (> US$ 6 per kg; Table 6.3). The least expensive 

items were tortoise and wild boar fetching only ~US$ 0.5 per kg.  Live animal prices 

per kg were significantly higher for porcupine, tree pangolin, and viper although 

certain taxa, such as wild boar, antelope (sitatunga and bongo), crocodile, and 

monkey, lost value when sold live. With the exception of cane rat, all high-selling 

species were worth more in a fresh versus smoked condition, and thus assured traders 

additional profit for selling fresh versus live species.  Market A buyers prefer a wide 
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range of species size (n=4121, mean± SD  = 8.50 ± 13.98 kg; Figure 6.2) at a relatively 

high price (n = 4121, mean± SD = US$ 18.94 ± 13.83). Both price and biomass sold 

are leptokurtic distributions with few purchases exceeding US$ 50 and species 

weighing > 20 kg.  

The mean price per sale was surprisingly high (US$18.94 ± 13.83). The sale to 

purchase price distribution for the primary market demonstrated a minimal profit 

margin for bushmeat sales (n = 2150, mean ± SD  = US$ -0.86 ± 4.36 per sale before 

accounting for trading and transportation net costs). Moreover, log-transformed profits 

regressed against log-transformed sale price dropped steadily as prices increased 

(Figure 6.3). Price and size of animal correlated with protection status. For example, 

the sale price of a whole crocodile, a fully protected Class A species, ranged widely 

from US$ 32 – US$ 185, reflecting the variable size and relative condition and health 

state of the animal. Profits ranged from a net loss per sale of US$ 40.4 to a gain of 

US$ 20, resulting in an average loss (US$ -7). Crocodiles were most often sold as live 

animals (79%) or fresh meat (21%). While the live crocodiles awaited sale, stored in 

backroom water tubs, they lost weight and thus, economic value over time.  Crocodile 

sales may require as much as three weeks because of their prohibitively high cost for 

the overwhelming majority of buyers. However, another Class A animal, giant 

pangolin was most often sold fresh (94%) and resulted in an average gross profit of 

US$ 7.  These examples illustrate the differential risks that traders experience between 

live and fresh sales as well as variable profit margins. Overall, partially protected 

Class B species resulted in the highest mean profit followed closely by Class C 

species, indicating the lowest risk and highest reward for selling Class B and C 

species, while Class A species sales are relatively volatile. 

Temporal distribution of bushmeat sales  

Between April and June 2009, I observed high volume trading during the first 

rainy season. However during the second rainy season, we actually see a decline in 

sales from mid August to October. A second dramatic decline in sales occurred from 

October through December 2009 that cannot be explained by seasonality. Figure 6.4 

depicts the temporal patterns of summed monthly kilos sold by the three traders and 

indicates high volume trading occurred during the first rainy season. I removed these 
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two abnormal drops in market sales from these data and then ran an ANCOVA to test 

for the effects of legal hunting and rainy versus dry seasons on sale price. Hunting 

season appeared to have no significant effect on the relative price per kilogram (F = 

0.296, p=0.586), while rainy season was found to significantly influence price per 

kilogram (F=10.544, p=0.001). However, when controlling for the animal taxonomical 

family group, both hunting season (F=4.784, p=0.029) and rainy season (F=22.257, 

p=0.000) affected the price per kilogram.  Moreover, after measuring the Pearson’s 

correlation between hunting versus rainy seasons and quantity (n kilos) sold, neither 

hunting nor rainy seasons were correlated with higher quantities of meat sold.  Yet, 

market resellers made slightly higher profits during the hunting season (B = 0.043, 

p=0.038, n=2351) than in the non-hunting season. 

 

DISCUSSION 
 

This study presents evidence for a significant informal bushmeat market with 

large volumes of wild animal biomass (660 – 1,320 tons y-1) and substantial gross 

spending (US$ 4.4 – 8.8M y-1) annually in Yaoundé, Cameroon, demonstrating a 

thriving informal economy and demand for this traditional meat source. Results 

presented here are compared reported volumes of trade to urban markets per year 

across Central Africa (Table 6.2). These estimates range from 161 tons in Gabon 

(Starkey 2004) to 9500 tons in Bangui (Fargeot and Dieval 2000). The wide range of 

bushmeat volumes calculated in Central Africa’s urban centers largely reflects 

differences in transportation, alternative protein sources in various locations, and data 

collection methods. Surprisingly, Yaoundé bushmeat market estimates presented in 

this study represent no increase in demand from a decade prior to this study (840 – 

1080t; Bahuchet and Ioveva 1999), drawing to light the hidden market sphere 

unaccounted for in this estimate. 
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Market purchasing ecological trends and relative abundance 

The primary market depicts an unexpectedly diverse array of >24 taxa 

regularly traded. Rodents and ungulates were the most commonly sold, while 

carnivores and birds were the least commonly sold. Rodents were also the highest 

priced category (price per kg) in the market, followed by scaly anteaters and birds. 

Lower cost (< US$ 20), small (<10 kg) forest taxa were the most commonly sold: 

brush-tailed porcupine, cane rat, blue duiker, tree pangolin, and monkey.  

Bushmeat’s value per kilogram decreased with increased body mass, following 

a similar trend reported by Macdonald et al. (2011). Thus, the most purchased large-

bodied Class A and B species, such as crocodile, giant pangolin, or sitatunga 

(ungulate), appear to be less valuable than common rodents and scaly anteaters, when 

assessed by price per kg. If we compare the price per kg of a squirrel to that of a 

crocodile, we would surmise that squirrel is twice as preferred as crocodile meat 

(Table 6.3), yet this not the case, as indicated by buyer demographics for particular 

animals (Chapter 5). Price per kg is best suited to gage relative preference among 

similarly sized animals, such as most monkeys, small ungulates, and rodents, while 

restaurant meal price (Chapter 4) offers perhaps the best gage for particular animal’s 

relative popularity, regardless of body mass. Interviews and participant observation on 

bushmeat runs indicated that large mammal meat needed to be sold quickly in villages 

due to decomposition problems or risk of detection if smoked meat was stored.  

The cases of highest profit and loss were generated through the sale of 

protected, rare, and expensive species. High-risk traders would trade in these species 

more often than depicted in this case study often bypassing the open or ‘visible’ 

market.  They would incur the great risk for the potential increased profits.  However, 

given the predictable loss in trading certain rare species, another benefit must accrue 

to these traders for continuing to trade in these Class A species and likely occurs in the 

form of social resources of valuable customer ties, such as politicians, law 

enforcement officers, and business people.  

I observed many traders keeping crocodile, turtles, and other protected snake 

and monkey species in their back storerooms.  For the most high profile protected 

species, like great apes, market vendors collectively banned them from the market, 
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following raids in the 2000’s targeting gorilla and chimpanzee meat rumors. Not all 

highly threatened or charismatic species were excluded from the overt market, as 

demonstrated here.  As reported in Chapter 2, traders did not report sales conducted 

from their homes, tertiary markets, or directly between bus stations and restaurants 

and private transportation. By the time of this study, great apes and other known 

protected species were no longer openly sold in markets. However, given a personal or 

long-term relationship with a seller, consumers could obtain these rare species 

(Randolph and Stiles, 2011). Not surprisingly, most Class A species sales were sold 

through these covert locations, so few Class A species were documented in this study. 

Therefore, data presented here offer a low-end approximation of proportions or bulk 

biomass of Class A species consumed in Yaoundé.  

Traders are savvy business people, and, presented with the information and 

experience surrounding economic losses from sales of crocodile meat contrasted with 

the net profits from the sale of Class B and C species, traders may decide to reduce 

their trading in Class A species. Unless one has reliable crocodile buyer clientele 

contacts, selling crocodile meat in Yaoundé may frequently result in considerable 

economic loss. However, the social benefits of selling crocodile and other high 

economic risk species may encourage traders to persist in trading diverse range of 

animals, while focusing the majority of their sales on the low risk species with 

dependable and assured returns, such as the brush-tailed porcupine. With these 

markets left largely unregulated, even these common taxa populations could be 

threatened from unchecked expanding demand for bushmeat in urban Africa. 

As the Cameroonian economy has rebounded (i.e., growth of GDP and 

increased disposable income), demand for ‘luxury’ yet common and rare wild animal 

meat in the capital city appears to be expanding. The growth of Market A (Chapter 3) 

reflects a rising demand for fresh, high status species meat, and an expanding informal 

fresh meat economy for traders and hunters. While this is defined as a ‘luxury’ market 

given the high proportion of fresh and live meat sales, the most popular taxon sold is 

also the most abundantly sold taxon, and a common rodent species (porcupine), 

presenting an opportunity to market these most popular animals to elite customers as a 

replacement for vulnerable species. The most preferred species were Class B and C 
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rodents, scaly anteaters, and birds, indicating an opportunity for a managed trade of 

small-bodied fresh and live species. Given the high quantity of Class C rodent sales, 

steady income could be maintained with consistent management efforts.  

Temporal sale patterns: Hunting seasons and law enforcement 

Sanctioned hunting policies and seasons did not shape this urban Central 

African city’s primary market’s sale patterns (e.g., prices and species sold). However, 

a sanctioned raid on the market thwarted the traders’ ability to trade for three months, 

suggesting that more frequent market regulation would not curb the overall trade, but 

would rather merely move the market underground into a clandestine arena.  

On the morning of October 19, 2009, a TRAFFIC/IUCN-funded bushmeat 

market law enforcement campaign culminated when armed forces descended upon the 

market with the intent to seize illegally obtained meat and arrest vendors selling that 

meat.  A handful of vendors were arrested and a significant volume of meat was seized 

by the armed forces.  This market raid and seizure explains the gap in sales and 

reporting between late October to early November 2009.   However, that does not 

explain why a sudden drop in sales and reporting occurred on October 1st as well as 

the sudden increase in reporting and sales observed on January 1st. Cronin et al. 

(2015) demonstrate that bans on particular primate species actually led to increased 

trading of these species.  Following the October 2009 market raid in Yaoundé, sales 

depleted for two months while traders recuperated their capital and ‘merchandise’ base 

(i.e., local term for any traded product). Then, sales rebounded with fewer overall 

sales, but similar proportions of taxonomical group sales as before the ban. 

Traders suffered economic hardship following the raid. All traders stopped 

selling all meat at least two weeks immediately following the raid. Two traders (S1 

and S3) stopped trading for one and a half months from mid May to late June and 

again for three months from October to January in response to lost bushmeat 

merchandise and capital. The highest reporting trader, S3, became ill and was 

hospitalized for months between October and December. She conjectured that this was 

due to the stress of the raid and uncertainty of her work. Once she regained her health 

and having been unsuccessful gaining another job, she returned to trading, along with 

other trader informants. For traders who had no other options for employment, they 
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slowly started to buy back their merchandise base by spending time in their source 

villages to purchase meat. For those that had no capital base, they offered up their 

selling services to other traders to make petty cash that could add up enough to buy 

and trade again in bushmeat or another product. After a few months with no raid, 

traders returned to the market with recovered merchandise and sold at a rate similar to 

September 2009, prior to the raid.      

The overall distribution of sales appears to be explained by a combination of 

seasonality and law enforcement.   Other social factors could explain some of the 

variability in sales throughout the year. The drop during the second rainy season sales 

could be explained by traders’ stock piling meat to sell during times of high demand. 

Traders explained that from July to August, consumers prioritized school fees, 

uniforms and books, and therefore, could not afford to buy bushmeat or other luxury 

goods.  

Implications 

This study demonstrates urban residents prefer fresh, fatty meats, not 

necessarily endangered species meat, and a broad range of taxa choices is available in 

the primary market for all socioeconomic classes. Prices of bushmeat vary widely by 

species and condition of the meat. Bushmeat markets here represented mixed uses 

from food security concerns for low-income bushmeat consumers to luxury and status-

seeking elites’ purchases. Ethnic and cultural issues are embedded within such 

preferences and all must be considered to shape effective bushmeat market 

management policies.   
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Table 6.1. Top ten taxa sold in Market A, by carcass sales, including mean body mass, primary hunting technique, and relative abundance 
of taxa in two comparative studies. The most popularly purchased animals were rodents, monkeys, small ungulates and small scaly anteaters, 
followed by reptiles. Rodents and scaly anteaters are more represented in Yaoundé’s market than in the nearby Dja Reserve forest, suggesting 
hunting techniques that may be over harvesting these animal groups beyond replacement capacity, through farm and forest traps.  

Common Name (Species) Group 
Carcass 

sold  
(n) 

Median 
body mass 

(kg) 

Yaoundé 
Market A 

Purchase (%) 

Relative abundance  
Dja Reserve (%) 

(Muchaal and Ngandjui 1999) 

Primary 
hunting 

technique 

Brush-tailed Porcupine (Atherurus 
africanus) Rodent 876 2.9 17 4 Trap  

 
Monkey (Colobus spp., Cercocebus 
spp.) Primate 671 3.9 13 21 Gun 

Blue Duiker (Cephalophus 
monticola)* Ungulate 669 4.9 13 13 Trap, Gun, Net  

Tree pangolin (Phatagrimus 
tricuspis) 

Scaly 
anteater 617 2.0 12 0.2 Trap 

Giant pouched rat (Cricetomys 
emini) Rodent 397 1.1 8 0.1 Trap  

Cane rat (Thryonomys 
swinderianus)* Rodent 347 8.8 7 1 Trap  

Viper (Bittis spp.)* Reptile 340 8.5 7 NA Trap  
Monitor lizard (Varanus 
niloticus/ornatus)* Reptile 239 9.0 5 NA Gun, Hand 

Bay Duiker (Cephalophus Dorsalis) 
(used as most common medium size 
duiker)  

Ungulate 223 17.9 4 NA Trap, Gun, Net  

Servaline Genet (Genetta servalina) 
(Used as most common carnivore. 
Also includes Nandinia binotata) 

Carnivore 206 2.5 4 NA Trap, Gun, Net  

NA=Data not available
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Table 6.2. Estimated wild meat biomass sold per year in urban Central African markets 
from secondary sources compared with this study.  
Wild Meat Biomass 

(t) 
Urban Location Source 

161 Five markets, Gabon Starkey 2004 

178 Two main markets, Boko 
Island, Equatorial Guinea 

Fa et al. 1995 

840 – 1080 All markets, Yaoundé Bahuchet and Ioveva 1999 

660 - 1320 All markets, Yaoundé Randolph, this study 

9500 All markets, Bangui, Central 
African Republic (CAR) 

Fargeot and Dieval 2000 
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Table 6.3. Bushmeat prices (US$) by animal group’s price per kilo, and by meat condition 
when sold (fresh, live, and smoked) in Market A from 2009-2010. Note the diversity of 
bushmeat available in this central market and preferences for particular animal groups. There 
were 4613 total documented carcasses sold (fresh n= 2701, 59%; smoked n= 1258, 27%; live n= 
654, 14%). Squirrel, tree pangolin and porcupine rank highest in price/fresh kg while several rare 
species (e.g., giant pangolin, rock python and wild boar) ranked surprisingly low, implying that 
price per kg may not indicate relative status of market purchases.   

Product Price/carcass 
(mean US$ ± SD) 

Fresh      
(US$/kg) 

Live         
(US$/kg) 

Smoked   
(US$/kg) 

Crocodile 73.1 ± 41.8 3.2 3.0 -- 
Antelope 50.8 ± 27.3 1.4 1.1 0.9 
Giant pangolin 50.3 ± 23.8 1.5 -- -- 
Rock python 44.5 ± 15.9 1.8 -- -- 
Wild boar 37.3 ± 12.3 0.6 0.2 0.4 
Duiker.medium 33.1 ± 11.4 1.9 2.2 1.5 
Water chevrotain 30.0 ± 3.5 2.0 -- -- 
Monitor lizard 28.3 ± 7.2 3.2 3.3 2.4 
Viper 25.5 ± 6.4 2.8 4.1 2.0 
Duiker.red 20.3 ± 7.3 1.7 -- 1.2 
Cane rat 14.3 ± 5.9 2.5 -- 2.6 
Tree pangolin 14.1 ± 3.9 5.9 7.2 4.1 
Porcupine 14.0 ± 9.7 5.0 7.6 3.3 
Civette 13.2 ± 4.2 0.9 -- -- 
Monkey 11.7 ± 6.6 3.4 3.1 2.4 
Servaline 11.2 ± 2.6 4.5 -- 3.8 
Duiker.blue 9.7 ± 2.4 2.9 3.2 2.0 
Mangouste 7.8 ± 1.5 2.7 -- -- 
Hornbill 7.3 ± 1.2 5.3 -- -- 
Tortoise 6.3 ± 2.3 0.5 0.6 -- 
Guineafowl 4.8 ± 1.1 4.7 4.2 -- 
Squirrel 3.2 ± 1.8 6.5 -- 6.4 
Giant pouched rat 2.9 ± 2.0 1.5  -- 1.0 

-- = No sales 
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Figure 6.1. Carcasses purchased from three traders in Market A (April 2009 - March 2010), 
by taxonomical group and proportion purchased fresh, smoked, or live. Ungulates and 
primates were most frequently sold smoked (45%), while carnivores (93%), rodents (80%), 
reptiles (77%), scaly anteaters (65%) and monkeys (52%) were most frequently sold fresh. Scaly 
anteater, (25%), reptiles (22%) and ungulates (20%) were also sold live, implying ease of 
trapping these animals live. The high proportions of fresh and live animals sold in Market A 
reflect the close proximity of bushmeat source points. 
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Figure 6.2. Log density plot of Market A bushmeat purchases by animal body mass sold 
with a smoothing curve.  High concentrations of small-bodied taxa are sold in this market 
(n=4112, mean ± SD = 8.50 ± 13.98 kg).  
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Figure 6.3. Log-transformed profit margin over sale price in bushmeat Market A (2009-
2010). Mean profits ± SD = -0.86 ± 4.36 US$ per sale, before accounting for trading and 
transport net costs, declined as sale price increased.  
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Figure 6.4. Kilograms sold by bushmeat taxonomic groups from April 2009 – March 2010.  
Shaded areas indicate the time of the two rainy seasons in Cameroon (March 15 – June 30 and 
August 15 – November 15) while dotted lines demarcate the the legal hunting season (Janurary 1 
– June 30). A black arrow marked ‘Raid’ displays the date when law enforcement officials carried 
out a citywide bushmeat market raid. Temporal patterns of kg of bushmeat sold by the three 
traders indicate high volume trading during the first rainy season. A second dramatic sales decline 
occurred from October through December 2009 as a result of the raid. However, sales rebounded 
relatively quickly following this raid. 
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APPENDICES 

 
Appendix 6.1. Market A bushmeat sales, by carcass counts of taxa sold (2009-2010), 
showing the popularity of rodents, ungulates, and scaly ant-eaters. 
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Appendix 6.2. Reported animal taxa sold in Market A by three traders, 2009-2010, including relative population density, body mass, and 
hunting techniques.  (continued on next page) 

Common 
Name French name English name Scientific Name Class 

Body 
Mass 
 (g) 

 Density    
(n/km2) 

Hunting 
Technique Source 

Porc epic Authérure africain Brush-tailed 
porcupine Atherurus africanus C 2,831 55.0 Trap 1 

Vipere Vipère de gabon / vipère 
corné 

Gabon viper / 
Horned viper 

Bitis gabonica / Bitis 
nasicornis C 8,500 --  Trap 3 

Toucan Calao Hornbills Bycanistes spp C 1,263  -- Gun 4 

Biche Biche  -- 

Cephalophus sylvicultor, 
callipygus, nigrifrons, 
callipygus, rufilatus, 
ogilbyi, dorsalis, batesi 

C 52,500 0.9 Trap, gun, 
net 1 

Lievre Cephalophe bleu Blue duiker Cephalophus monticola C 4,900 22.6 Trap, gun, 
net 1 

Fante 
biche 

Céphalophe a flancs roux, 
Céphalophe a front noir, 
Céphalophe a ventre 
blanc, Céphalophe de 
Peter's duiker, Céphalophe 
d'Ogilby, Céphalophe a 
bande dorsale noir, 
Antilope de Bates 

Red flanked duiker, 
Black-fronted 
duiker, White-bellied 
duiker, Peter's 
duiker, Ogilgy's 
duiker, Bay duiker, 
Dwarf antilope 

Cephalophus callipygus, 
Cephalophus rufilatus, Cephalophus 
nigrifrons, Cephalophus leucogaster,  
Cephalophus sylvicultor, 
Cephalophus ogilbyi, Cephalophus 
dorsalis, Neotragus batesi 

B 20,100 15 Trap, gun, 
net --  

Civette Civette African civet Civettictis civetta B 12,375 2.8 Trap, gun, 
net 1 

Rat (rat 
palmiste) 

Rat palmiste/rat de 
Gambie Giant pouched rat Cricetomys emini C 1,140 134 Trap 1, 2 

Ecureuil Ecureuil Squirrel Euxerus erythrotis C 623 --  Trap -- 

Chat tigre Genette servaline Servaline Genet Genetta servalina C 2,500 1.2 Trap, gun, 
net 1 
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Appendix 6.2. (continued)        

Mangouste Mangouste Mongoose Herpestes naso (and 
others…) C  -- -- Trap, gun, 

net --  

Biche 
aquatic Chevrotain aquatique Water chevrotain Hyemoschus aquaticus A 15,000 1.6 Trap, gun, 

net --  

Tortue Terrestrial tortoise Turtle Kinixys spp B --  -- Net --  
Pintade Pentard Guinea fowl Numida meleagris C 1,300 -- Gun --  

Crocodile Crocodile nain Dwarf crocodile Osteolaemus tetraspis A 25,000 -- Gun, hand -- 

Pédrix Perdrix Partridge Perdicinae C  -- -- Gun --  

Pangolin Pangolin a ecailles 
tricuspide Tree pangolin Phataginus tricuspis C 2,000 --  Trap, net --  

Sanglier Potamochère Bush pig Potamochoerus larvatus B 67,500 3.1 Trap, gun, 
net --  

Rock 
python Python Rock python Python sebae B 25,000 --  Trap, gun --  

Ver blanc   Palm worms/grubs Rhynchophorus 
ferrugineus (arvae) C --  --  Hand --  

Pangolin 
géant Pangolin géant Giant pangolin Smutsia gigantean A 33,000 -- Trap, net --  

Herisson 
(hérisson) BUT this 
actually refers to ‘cane 
rat’ 

Cane rat Thryonomys 
swinderianus C 8,600  -- Trap --  

Gazel Bongo/Sitatunga Bongo/Sitatunga Tragelaphus euryceros / 
Tragelaphus spekei B 100,000 55 Gun  -- 

Antilope  Antilope Sitatunga/Bushbuck Tragelaphus spekei, 
Tragelaphus euryceros B 43,000 52 Gun  -- 

Varan Varan Monitor lizard Varanus ornatus B 15,000  -- Gun, hand  -- 
 
1 Fa and Purvis 1997 
2 Ajayi et al. 1978 
3 FitzSimons 1970 
4 Kalina 1988 
-- = not available
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CHAPTER 7 

SYNTHESIS 

 
 

Social meaning of bushmeat 

My research aim is to study the socio-cultural motives and structure of the 

urban bushmeat trade in urban Central Africa. The study was conducted in Yaoundé, 

Cameroon, not only a major Central African city, but also a trading hub for forest 

resources arriving by train and road. The urban bushmeat trade relations and meanings 

weave a socio-cultural fabric of rural-urban, kin and ethnic connections, ethnic 

identity, gendered roles, and wealth expression. This dissertation is a study of the 

patterns that comprise this fabric.  

Previous research on the bushmeat trade has assessed numbers and types of 

actors along with the general relationships among actors (e.g., Edderai and Dame 

2003, Bassett 2005). Social network analysis has recently been applied to the 

international wildlife parts and pets trade (Patel et al. 2015). Similar studies have 

elucidated bushmeat actors and commodity chain relationships in West Africa 

(Mendelson et al. 2003) and the tri-frontier Amazon region (van Vliet et al. 2015), but 

none have applied network analysis to the trade. Few have incorporated ethnographic 

methods (e.g., Bassett 2005) or multi-faceted consumer and trader interviews to 

evaluate the trade. I applied a suite of qualitative and quantitative methods, including 

ethnography in a primary market and along trading routes, interviews with consumers 

in restaurants, and a census of all markets and restaurants in Yaoundé, Cameroon. 

Examining an illicit trade from both a network and an individual actor 

perspective offers key insights into improved policy and intervention approaches. 

Furthermore, conducting interviews and participant observation in restaurants, 

markets, and with urban consumers, provides a unique lens into the motivations and 

perceived socio-cultural and economic value of bushmeat. Combined, these results 

reveal possibilities for reshaping a regulated trade that accounts for livelihood, socio-

cultural, and ecological needs currently met through consuming and selling bushmeat 

in urban Central Africa.  
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Below, I present the key findings from each chapter in the dissertation. Finally, 

I present policy implications based on findings from each of the chapters. 

 

Synthesis of findings 

Primary Market Traders  

A diverse group of men and women with ties to southern-forested Cameroon 

are enabled access to the lucrative bushmeat market through the efforts of 54 daily 

bushmeat market sellers in the city and several hundreds or even thousands of rural 

hunters and traders. Women dominate the urban trade and reseller realm while men 

dominate the meat-cleaning realm in urban markets. Women entering as sellers with 

no base capital can attain trader status in merely two years, rendering an attractive 

option for less-educated women to gain economic independence. Part-time trading 

appeared to be the most desirable occupation, based largely on relative income 

benefits and persistence. Meat cleaning, performed by young men, was the least 

desirable occupation.  Market studies conducting counts of market sellers miss about 

2/3 of all market workers, as trader suppliers and meat cleaners are not counted in 

these studies. The physical location of marketers reflects a hierarchy from least to 

most powerful traders. As traders gain status, they appear to grow a personal network 

to sell higher status bushmeat to higher status buyers. However, actors appear to 

optimize economic rather than social gains through the bushmeat trade. 

Network structure of a local (quasi-legal) wild food market 

Cameroon’s urban bushmeat trade network analysis resembles the structure of 

decentralized farmer’s markets or street-level drug markets. Typical within 

decentralized networks, the bushmeat network only shifted rather than declined 

following law enforcement efforts. Evidence of personal contact sourcing that 

provisioned endangered species to the city’s restaurants indicates that direct 

enforcement tactics on open markets would likely be ineffective. These practices 

facilitate the creation of hidden commerce and obstruct law enforcement and wildlife 

management goals. Therefore, alternate approaches to direct targeting of markets and 

restaurants are required for bushmeat trade regulation. 
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Restaurants compete for fine-grained distinction 

The restaurant attributes study revealed that eating establishments (e.g. 

restaurants, hotels and street cafeterias) must distinguish themselves to suit particular 

niches of consumer demand. Bushmeat served both a food security buffer as well as a 

luxury demand for high-status taxa. Rarity of taxa was correlated with higher 

restaurant meal prices. Selling bushmeat may offer a comparative advantage in an 

urban setting where restaurant life span is often brief given high taxation, rental fees, 

and competition.  

Consumption as cultural connection, display and subtle political rebellion 

While bushmeat-selling restaurants and marketers clearly need to compete to 

stay afloat in Cameroon’s challenging economic landscape, overall, consumers do not 

necessarily use bushmeat as a way to distinguish themselves and compete for social 

capital. Still, as a wealthy informant explained, a ‘snobbery’ effect is operating in 

serving bushmeat in Yaoundé, so this sharing does not go unnoticed and could act as a 

social capital driver for conspicuous consumption of bushmeat. Examining the social 

context of bushmeat consumption in urban Cameroon revealed both a luxury status 

symbol and a popular wild food to consume as an alternative tasty protein source in 

urban areas. Informal discussions during this dissertation study revealed that bushmeat 

also symbolizes independence and rebellion from Western imported foods and 

environmental laws and policies, while simultaneously bolstering kin and cultural ties.  

Buyers from ethnic groups across southern Cameroon purchased bushmeat in 

the primary market. A suite of factors including wealth, age, and sex of the buyer 

influenced preferences for different types of bushmeat. Older wealthy men from 

particular ethnic groups in Southern Cameroon were most likely to purchase prized 

species from the market to consume at home or to share, whereas, women were most 

likely to purchase to resell. The majority of buyers were members of ethnic groups 

originating in the Center region and, secondarily, other southern-forested regions, 

indicating the importance of geographic origins shaping food preferences in urban 

areas. Government officials and law enforcement officers/representatives purchased 

the highest status, live animals (e.g., mostly reptiles and scaly anteaters) at a higher 
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proportion of purchases than business people or resellers. However, businessmen were 

correlated with protected species purchases, indicating the complexity of elite 

consumer demands. 

Ecological economics of the primary market 

A thriving local and regional economy is supported by the ca. 660 – 1,320 tons 

y-1 of bushmeat sold in Yaoundé, generating ca. US$ 4.4 – 8.8M y-1 gross revenues. 

The surprisingly high mean price per sale (US$ 19) in the primary market suggests a 

growing elite urban demand for luxury status bushmeat types. Mean profit loss per 

sale (US$ -0.84) reflects the potentially risky nature of bushmeat trading. A range of 

relatively low cost (< US$ 20), small (<10kg) forest taxa were the most commonly 

sold types of bushmeat in the primary market: small brush-tailed porcupine, cane rat, 

blue duiker, tree pangolin, and monkey (unspecified species), indicating the supply of 

bushmeat for different socioeconomic classes as well as a risk of unchecked trading of 

popular slow-reproducing species (e.g., porcupine and monkeys). Temporal patterns 

were disrupted by a market raid, which directly inhibited trading for three months, 

suggesting that frequent law enforcement efforts have potential to reduce the trade of 

bushmeat to urban areas, yet most likely to move the trade underground. 

Reorganization into legal markets also created an issue of clandestine sales of 

bushmeat by main actors. 

Policy implications  

Direct strategies have been used in attempts to regulate the bushmeat trade: 

targeted seizures for major markets, government capacity building (funding for 

conservation initiatives), protein replacement breeding programs, and penalties for 

peripheral actors, such as hunters and traders (Nasi et al. 2008, Van Vliet 2010, Van 

Vliet and Mbazza 2011, Wicander and Coad 2015). However, isolating highly central 

individual nodes in a network (i.e., markets) appears to be an ineffective long-term 

strategy because networks tend to reform relatively quickly, as supported by bushmeat 

markets in Yaoundé and in other types of dark networks (Pedahzur and Perliger 2006, 

Tsvetovat and Carley 2005, Roberts and Everton 2012, this study). Targeted efforts 
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only result in creating clandestine marketing approaches for the most vulnerable 

animals.  

Previous wildlife law enforcement and food alternative conservation tactics 

have not had the desired long-term effect of curtailing the bushmeat supply to 

Yaoundé.  An increase in law enforcement efforts (i.e., triaged monthly raids on 

markets and random private/public vehicle and train, including cargo trains) may have 

led to an initial reduction in the amount of bushmeat reaching the cities (World Wide 

Fund for Nature - WWF and Wildlife Conservation Society - WCS, pers. comm. 

2010). These market raids left traders scrambling to recuperate lost income, which 

resulted in increased bushmeat demand from rural areas to recuperate their business. 

Increasing attacks on traders may weed out the ‘weak’ traders and foster an 

underground market that is more entrenched, and thus, more difficult to detect and 

thwart than before such raids. 

Simply increasing the cost of bushmeat may reduce demand if bushmeat was 

contributing solely to a food security need, which may be the case for some buyers of 

smoked ungulates and monkeys. Even for these species, smoked fish and agricultural 

protein sources would generally be less expensive and accessible. The most popular 

items were slow reproducing, relatively expensive and fatty meats (e.g., common 

porcupines and rare crocodiles). With increased law enforcement, the cost of bushmeat 

in urban markets will rise to account for losses and bribes to supply the meat. In the 

case of bushmeat as luxury goods and as a means to celebrate ethnic identity or recall 

fond memories of home and family, price will likely not result in a reduction in 

demand. The majority of market buyers originated in Cameroon’s southern forest 

zones, where the majority of bushmeat also originated, indicating that local and wild 

food preferences serve a vital role in maintaining family and ethnic identities in urban 

areas. 

Several studies have explored alternative policy approaches to the bushmeat 

trade (e.g., Nasi et al. 2008, van Vliet 2010, 2011, Wicander and Coad 2015). My 

intention here is not to repeat their recommendations, but rather to consider policy 

approaches from my results and perspective.  Considering a potential legal bushmeat 

trade as a locally supported, culturally significant food market offers a critical 
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perspective to frame related policies. Furthermore, the culturally entangled law 

enforcement challenges signify the need for a new legal framework that reflects the 

actual socio-cultural context rather than an imported conservation model.  Legalizing 

management of bushmeat would bring legitimate income to traders and resellers and 

would resituate this illicit trade in the regulated informal sector where it could then be 

governed and managed locally, regionally and/or nationally (Brown and Williams 

2003). Cowlishaw et al. (2005) also cited the possibility for locally managed 

sustainable off-take levels in a ‘mature’ bushmeat market in Sekondi-Takoradi, Ghana 

(only after the extirpation of large-bodied species). However, state intervention may 

worsen conditions. Indeed, state support of hunters associations in northern Côte 

d’Ivoire legalized arms carrying and rapidly accelerated the depletion of both 

vulnerable and robust species (Bassett 2005). Even Brown and Williams (2003) 

concede that state managed hunting could result in a ‘tragedy of the commons’ 

scenario (Hardin 1968) where all wildlife are outhunted, causing food security 

collapse, though it is likely that this approach would deplete slow-reproducing species 

while fast-reproducing species would persist. 

Perhaps an effective strategy would be to legalize a quota-controlled harvest of 

agricultural pests by trader in disturbed habitats and farm bush. Additionally, posting 

billboards around all major urban markets highlighting penalties for trading in 

protected species or without a permit would be a straightforward action.  The current 

list of legally traded species and hunting periods must be posted, with a justification 

for seasons and regulations. If the list is outdated, traders cannot be held responsible 

for trading animals illegally. Traders should be involved in annual workshops to 

inform them of these regulatory changes. Given that much knowledge in Cameroon is 

still transmitted orally, radio broadcasts should also be used to inform the public of 

new regulations and reasoning. 

Current permitting is prohibitively expensive and requires an individual to 

possess a certificate for each bushmeat animal and a trading permit for each region the 

trader conducts business or passes through while transporting bushmeat. Similar to the 

requirement for wild fish traders, implemented in 2009, bushmeat traders should be 

required to have a reasonably priced veterinary (health) license (5000 cfa/year) and a 
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traders’ permit (10,000 for individual and 35,000 cfa/year for group of four traders, as 

compared to 7500 cfa/year for fish sellers), renewable annually pending good 

behavior. These cards must be on the trader’s person when involved in trading 

activities, and then checked at all checkpoints and within the market. The veterinary 

card then could be seized if the seller has bushmeat deemed unsanitary or unfit for 

consumption. If it was less expensive and straightforward to obtain a hunting or 

trading permit for wild meat, the state could begin to derive income from regulating 

this industry that would hopefully be re-invested into regulation costs. Regulation 

would also provide checks and balances for the condition of animals and would permit 

health and sales regulations to be applied to wild meat, which currently operates 

almost exclusively outside of current regulations and laws. 

The demographic and economic drivers to pursue particular occupations in an 

urban bushmeat market demonstrate the conservation imperative to couple social and 

ecological needs, as also demonstrated at the rural level (Lindsey et al. 2013, 

Weinbaum et al. 2013, Wilcox and Nambu 2007). Traders’ and resellers’ intermediary 

position between hunters, restaurateurs, and home consumers provides a unique 

engagement opportunity to appreciate and reshape a more sustainable trade. Wildlife 

managers tasked with controlling the commercial bushmeat trade should employ 

expert traders with deep knowledge of the trading system, the actors, and the 

mechanisms. An exchange between traders and policy makers then potentially could 

occur to develop a participatory regulatory system that would ensure steady income, 

and protect this culturally important food. 

I propose the use of marketing or human-centered design approaches to 

reframe the trade in terms of core needs motivating urban consumers to consume 

particular types of bushmeat. Conservation must be linked to desired development, 

livelihood as well as cultural expression outcomes. Consumer values and concerns 

surrounding bushmeat consumption and wild animal hunting must be the cornerstone 

of any conservation policy. 

 From my interviews with consumers, I gathered that cultural pride and identity 

affirmation were major reasons for consuming bushmeat. Here are two examples of 

the kinds of programs that could emerge to address these needs and celebrate local 
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culture in urban areas. First, build on Cameroonians’ love for ceremonial celebrations 

and displays of unity through parades. I suggest hosting an annual cultural celebration 

wherein all tribes (i.e., ethno-linguistic groups) celebrate their heritage with ritual 

dances, costumes, food, and music. These festivities could also provide a social and 

physical space to bridge gaps between rural and urban identities through a celebration 

of the diversity of cultures situated at this birthplace of Bantu dialects and 

convergence of multiple African ethno-linguistic groups. Second, interview respected 

elders on radio programs in local dialects compiling stories of animals, food, and 

culture. These kinds of programs would aim to celebrate the diverse cultures and 

ethnic identities in this vast urban melting pot. 

 While words such as ‘conservation’ and ‘environment’ incite urban bushmeat 

traders and consumers alike, health concerns would likely resonate with them. Thus, 

health - rather than conservation - should be the emphasis of bushmeat regulation 

campaigns. Market traders noted the health risks they endured by working with 

decaying meat and fluids. The lack of refrigeration in the market poses constant risk 

for pathogenic disease. In addition, markets and restaurants can source from 

previously remote areas of the Congo Basin. Thus, markets could also be critical 

locations for serious zoonotic disease epidemics, demonstrated by the recent 

devastating Ebola outbreak in West Africa. Addressing health concerns in the 

bushmeat trade is a human rights and epidemiological issue, worthy of great attention 

and serious human marketing and health campaign development.   

Conclusion 

 The bushmeat trade is a complex and a dynamic interaction of cultural, political, 

socio-economic, and status-seeking behaviors. Divergent gendered, food security, and 

status-seeking approaches to the commercial urban bushmeat trade can be examined at 

the network, market, restaurant, individual trader, and consumer levels. A mixed 

methods approach was required to appreciate the full complexity of the situation, actor 

motives, and linkages therein. Policies should similarly engage a range of stakeholders 

and experts across these levels to reshape policies that will be most effective in 

managing a vital food, cultural and economic resource for centuries to come.   
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