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Abstract

The European Union prohibits the import of meat (products) unless specifically authorised
and certified as being eligible for import. Nevertheless, various scientific papers report that
passengers from west and central African countries illegally import large quantities of
meat, including bushmeat, into Europe via its international airports. They also suggest that
African bushmeat is an organised luxury market in Europe. In the present study we explore
several aspects of the African bushmeat market in Brussels, Belgium. We demonstrate the
clandestine nature of this market where bushmeat is sold at prices at the top of the range of
premium livestock and game meat. Inquiries among central and western African expatri-
ates living in Belgium, who frequently travel to their home countries, indicate that the
consumption of bushmeat is culturally driven by the desire to remain connected to their
countries of origin. DNA-based identifications of 15 bushmeat pieces bought in Brussels,
reveal that various mammal species, including CITES-listed species, are being sold.
Moreover, we find that several of these bushmeat pieces were mislabelled.
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Introduction

Wild meat, the meat derived from non-domesticated terrestrial animals hunted for con-
sumption or sale as food, ensures the food supply in many regions of the world. In the
African tropical rain forest regions, wild meat is referred to as bushmeat. Especially in
regions where meat from domesticated animals is scarce or expensive, it often represents
the primary or only source of animal protein (Swamy and Pinedo-Vasquez 2014; Wilkie
et al. 2016). In such areas, the bushmeat trade also generates income by providing cash
through trade (Nasi et al. 2008; Brown and Marks 2008). Hunting and the consumption of
bushmeat are integral parts of the cultural heritage of many African communities and
extend to the expatriate urban elite who consider it a delicacy and a way to maintain links
with a traditional lifestyle (Cawthorn and Hoffman 2015; Ichikawa et al. 2016). This taste
preference and desire to retain cultural ties has generated an international market for
bushmeat, with widespread organised trade networks feeding this international demand
(Chaber et al. 2010).

International bushmeat trade is illegal. The European Union bans the import of meat
(products) by passengers, unless it meets the certification requirements for commercial
consignments and is presented at the EU border control post with the correct documen-
tation (EU 2019/2122; European Commission 2019). Many wildlife species that are fre-
quently consumed and traded as bushmeat may carry pathogens, and the hunting and
processing of bushmeat has been linked to several disease outbreaks (Kurpiers et al. 2016;
Dawson 2018; Katani et al. 2019). As such, the uncontrolled import of bushmeat may
represent health risks on human and animal populations in the countries of destination.

There is no reliable information on the scale of the international bushmeat trade, yet
growing evidence suggests that the amount of bushmeat imported in Europe is substantial
(Chaber et al. 2010; Falk et al. 2013). During a survey at Roissy-Charles de Gaulle airport
(Paris, France) seven percent of the inspected passengers from west and central African
countries were carrying bushmeat, while 25% had livestock meat in their luggage (Chaber
et al. 2010). Yet, bushmeat consignments were over 20 kg on average (up to 51 kg),
compared to 4 kg for livestock. This and other studies indicate that bushmeat is not only
imported for personal use, but also to supply an illegal market for African bushmeat in
Europe (Chaber et al. 2010; Falk et al. 2013; Dawson 2018). News reports on the illegal
sale of bushmeat in European cities (Milius 2005; Brown 2006; Marris 2006; Oger 2011)
describe the clandestine character of these markets and note that customers are prepared to
pay high prices to purchase bushmeat.

The illegal international bushmeat trade contributes to the overexploitation of vulner-
able and protected species. Studies at European airports for example reported the illegal
import of species that are listed as Vulnerable or Critically Endangered by the International
Union for Conservation of Nature (IUCN) and that are protected under the Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES) (Chaber et al.
2010; Falk et al. 2013; Wood et al. 2014).

The current study provides the very first data on the clandestine bushmeat market in
Brussels, Belgium (including communities recognised under the Brussels Capital Region).
We check the CITES and IUCN Red List status of the species sold as bushmeat and their
market prices. In addition, we examine the motivations for this trade by means of focus
group discussions with expatriates from central and western African countries. Because
carcasses are usually smoked or cut into small pieces, morphological identification of
bushmeat pieces is often unreliable. Therefore, we use DNA barcoding of the
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mitochondrial markers cytochrome b (cytb) and cytochrome ¢ oxidase subunit 1 (COI) to
identify the bushmeat samples (D’ Amato et al. 2013; Gaubert et al. 2015).

Materials and methods
Sample collection

In November and December 2017, we attempted to purchase bushmeat at nine African
grocery stores in the “Matongé” quarter in Brussels. The shops were selected because
(fresh) African food products were on display (e.g. palm kernel oil, cooking ingredients),
and the shopkeepers were of African descent and speaking Swahili or Lingala. In three
shops bushmeat was for sale, so that over the course of 2 months we bought twelve
bushmeat pieces. In May 2018 three additional bushmeat samples were bought in two other
African grocery stores in “Matongé” by journalists of the Belgian public television stations
RTBF (www.rtbf.be) and VRT (www.vrt.be).

DNA-based bushmeat species identification

Bushmeat tissue pieces were taken 0.5-1 cm under the surface and genomic DNA was
extracted using the Qiagen QIAamp® DNA Micro kit following the manufacturer’s
instructions. A 658 bp long COI fragment was amplified using the LCO1490 and
HCO2198 primer pair (Folmer et al. 1994), while the primer L14723 or L14724NAT was
combined with H15915 to amplify a 1140 bp fragment of cytb (Ducroz et al. 2001;
Guicking et al. 2006). Details on PCR and sequencing conditions can be found in the
supplementary material (Online Resource ESM_1).

To identify the bushmeat pieces the generated sequences were compared against the
GenBank nucleotide collection (nr/nt) database using BLASTN (www.blast.ncbi.nlm.nih.
gov/Blast.cgi) and against the Species Level Barcode Records using the BOLD Identifi-
cation System (www.boldsystems.org). Neighbour-Joining trees were constructed to
complement the interpretation of the results from the search engines (see Online Resource
ESM_1 for more details).

Focus group discussions

We organised qualitative group discussions to gain insight into the reasons for bushmeat
import and consumption within the framework of a large awareness project implemented
by Brussels Airport aimed at sensitizing African travellers about import rules and policies.
Participants were selected from a panel of volunteers who had signed up to take part in
market research on a wide range of topics. They included expatriates from central and
western African countries, who frequently return to the country where they, or their
ancestors, were born. Sixteen persons engaged in the discussions (Table 1). The partici-
pants originated from seven countries (Angola, Burundi, Cameroon, the Democratic
Republic of the Congo, the Republic of Guinea, Senegal, Togo) and most have been living
in Belgium for at least 10 years. The discussions were organised in two separate groups of
eight participants, and lasted for approximately 2 h.

In order to safeguard the authenticity of the answers, participants entered the group
discussions without prior knowledge of the subject. No reference to the importation of food
items or bushmeat was made during the recruitment of the participants, nor during the
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Table 1 Personal information for the travelling expatriates that participated in the focus group discussions

Focus Gender Age Country of  Yearsin  Frequency of Professional Family members
group origin Belgium* travel to sub- activities in Belgium
Saharan Africa
1 Female 29 Burundi 15 Once every Social assistant  Partner, mother,
year brother, uncle,
cousins
1 Male 45  Democratic 26 Once every Independent Partner, children
Republic 2 years
of the
Congo
1 Male 24 Angola 6 Once every Student Parents, brother
year or once
every 2 years
1 Female 50  Democratic 30 Once every Caregiver Partner, children
Republic 2 years
of the
Congo
1 Female 50  Senegal 49 Once every Government (Grand)parents,
2 years employee brother, sister,
extended
family
1 Male 27  Republic of 3 Twice every Student None
Guinea year
1 Male 35  Burundi 35 Once every Seeking Half of family
year employment
1 Male 39 Cameroon 4 Once every Researcher and  Partner, child
year student
2 Female 37 Cameroon 15 Once every Childcare Partner, children
2 years worker
2 Female 40  Senegal 14 Once every Tax lawyer Partner
year
2 Female 35 Democratic 34 Once every Administrative  Partner, child,
Republic year employee parents,
of the extended
Congo family
2 Male 39  Togo 18 Once every Engineer Child
2 years
2 Male 39  Democratic 12 Once every Administrative ~ None
Republic year employee
of the
Congo
2 Female 20  Democratic 20 Three times at ~ Student and Extended family
Republic ages 1, 11 & receptionist
of the 20
Congo
2 Female 28 Cameroon 10 Minimal once Financial Aunts, uncles
every year auditor
2 Male 41 Democratic 15 Once every Civil engineer  Partner, children,
Republic year brother
of the
Congo

*At the time the group discussions were conducted in December 2017

@ Springer



Biodiversity and Conservation (2021) 30:55-66 59

introduction at the beginning of the group discussions. The facilitator was an experienced
(> 20 years) market researcher with a psychology background. The discussions were held
using an impartial approach, without directing the answers or judging the participants. The
facilitator started by creating a relaxed environment before beginning the discussions using
a pre-set procedure and predefined questions (Online Resource ESM_2). At first, the
discussions focussed on the personal context concerning motivation and importance of
travelling to the country of origin after which they slowly moved towards the subject of
importing food items, plants, other goods and eventually also bushmeat.

Results
Sample collection

Bushmeat was not on display in the African grocery stores visited. After specifically
inquiring after its availability, six vendors declared they did not sell bushmeat. These
vendors said that selling bushmeat is illegal and that they did not want to be fined.
Conversely, in five shops the vendors did concede after negotiation that they had bushmeat
for sale. The meat was either kept in the back of the store or it could be picked up the
following day. Three vendors provided a phone number which allowed us to check when a
new shipment of bushmeat was expected to arrive, which occurred with an average interval
of 1-2 weeks. All bushmeat was claimed by the vendors to originate from the Democratic
Republic of the Congo and sold under vernacular (French, Lingala, Swahili) species names
(Table 2). All pieces were heavily smoked and most were wrapped in non-transparent
plastic. The announced price of the bushmeat was 40 €/kg. However, the pieces were not
weighed, except for the three lightest and two heaviest ones (Table 2). So, after taking into
account the weight of the individual pieces, prices ranged from 31-62 €/kg.

DNA-based bushmeat species identification

The 15 bushmeat samples were successfully sequenced for both DNA fragments (only
cyth for sample VRTO002) and the sequences were deposited in GenBank (COI:
MT020839-MT020852; cyth: MT024303-MT024317). Yet, seven of the 15 bushmeat
pieces could not be identified to the species-level with certainty (Table 2, Online Resources
ESM_1 and ESM_3). For eight pieces—including the three monkey samples—the DNA-
based identification did not correspond to the vernacular name communicated by the
vendors. Two pieces sold as African buffalo were cattle, while in three instances (Table 2:
samples RTBF001, BXL003, BXL007) the identified species belonged to a different family
than the alleged species reported by the vendors. The remaining three misidentifications
were inaccurate at the genus level.

Four pieces of bushmeat originated from three CITES-listed species: red-tailed monkey
(Cercopithecus ascanius, sample RTBF001), De Brazza’s monkey (C. neglectus, samples
BXLO011 and VRTO01) and blue duiker (Philantomba monticola, sample VRT002). Two
other pieces of bushmeat (BXL004 and BXL008) originated from “duiker”, without fur-
ther distinction between Peters’ duiker (Cephalophus callipygus), Ogilby’s duiker (C.
ogilbyi) and Weyns’s duiker (C. weynsi). Of these three species only Ogilby’s duiker is
listed on Appendix II of CITES.
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Focus group discussions

All focus group participants, emphasised the importance of staying connected with the
country where they, or their ancestors, were born as well as with the local customs, habits
and rituals. They expressed a profound sense of attachment to their relatives and to their
ancestral region. In general, all participants perceived African food items as tastier than
European products, as well as purer and of better quality. Fifteen participants declared they
often import African food items, including bushmeat, into Belgium for personal use, to
introduce children to the taste of African food, and to share with relatives and close friends.
Several participants benefitted financially from importing these goods, and for some this
activity generated enough revenue to pay their travel expenses.

All participants were aware of the existence of import regulations on food items and
understood why the import of certain goods is illegal, e.g. to prevent disease or protect
endangered species, yet they all believed that the items they import are safe. All partici-
pants indicated that there is confusion on what is allowed (and what not) and why certain
food items are forbidden. Small quantities of dried food, well-packed or transported in
cooler boxes, are considered safe and the sale of cooler boxes at African airports is
perceived as an affirmation that transporting all food items is allowed. In addition, custom
controls are experienced by the participants as a lottery, “sometimes it passes, sometimes it
doesn’t”.

Discussion
Availability of bushmeat and drivers of the market in Brussels

All vendors at the African grocery stores visited in Brussels appeared to be aware that
importing and selling bushmeat is illegal. Those who were not deterred from selling
bushmeat by the prospect of getting fined, kept the meat hidden. The clandestine, under the
counter selling of bushmeat outside Africa has also been observed in London and Paris
(Brown 2006; Oger 2011). Our sampling strategy did not allow to estimate the amount of
bushmeat that was in stock at the different shops, yet the fact that new shipments arrived on
a regular basis indicate that bushmeat is commonly available. The financial benefits from
importing food stuff mentioned by some of the focus group participants, adds to the
suspicion that the bushmeat market in Brussels is thriving well, the more so as some
vendors declared to have stores and customers in other Belgian cities.

The culture-based motivation for the consumption of bushmeat by African expatriates in
Brussels, i.e. to retain family and cultural ties, and to share the bushmeat with friends and
relatives, has been reported elsewhere, too (Bair-Brake et al. 2014; Walz et al. 2017). The
participants understood the import ban for certain products (disease risks or protected
species), but were under the impression that some imports are permitted. The confusion
about import regulations also arose during focus group discussions in the USA (Bair-Brake
et al. 2014; Walz et al. 2017) and Germany (Jansen et al. 2016). This may be the con-
sequence of the fact that information on import regulations is derived from word to mouth
information, and personal experience or experiences from family and friends. There
appears to be no incentive to actively search for correct official information.

Since bushmeat is illegal in Europe, there are no rules or control with respect to its
identification and labelling. Instead, species identifications entirely rely on the doubtful
information provided by the vendors. So, not unexpectedly, our limited data suggest that

@ Springer



Biodiversity and Conservation (2021) 30:55-66 63

the bushmeat sold in Brussels is frequently mislabelled. This is in line with the equally
high level of misidentifications of bushmeat reported on African markets (Bitanyi et al.
2011; Minhos et al. 2013; Galimberti et al. 2015). The fact that bushmeat is often sold
under erroneous species names may be explained by the informal character of its com-
modity chain (Bitanyi et al. 2011; Boratto and Gore 2018). Hence, pieces of bushmeat may
pass through several hands so that eventual species information is easily lost along the way.
Moreover, the (semi)processed state of the bushmeat probably makes it difficult for ven-
dors to know exactly what they are selling.

In some cases, however, mislabelling may be deliberate. Studies on African markets
have shown that hunters and sellers may lie about the identity of the species concerned
when it is, for example, a protected species or in order to meet customer expectations
(Lindsey et al. 2011; Bitanyi et al. 2011; Minhos et al. 2013). The antelope that turned out
to be a monkey (Table 2: sample RTBF001) may be an example where the vendor deceived
the customer, since the sample involved a hand and was thus easily recognisable as part of
a primate by the vendor. This specific purchase concerned an ahead-order of antelope
which was collected the next day, at which time the piece was wrapped in non-transparent
plastic and thus unavailable for visual inspection. The two pieces that were sold as African
buffalo but that in fact were cattle are another example of deliberate mislabelling of
livestock meat as bushmeat.

Bushmeat and species conservation

We were unable to identify all bushmeat pieces to the species level because the DNA
reference databases are not complete and/or because the taxonomy of certain species is not
yet fully resolved. This affected the number of CITES-listed species, since of the three
potential duiker species identified for samples BXL.004 and BXL00S only Ogilby’s duiker
(Cephalophus ogilbyi) is currently listed on Appendix II. Taking this into account, four up
to six of the 15 obtained meat pieces originated from protected species, a proportion
comparable to the approximate 1/3 of carcasses identified as CITES-listed species at Paris
(France) and Swiss airports (Chaber et al. 2010; Wood et al. 2014).

Studies on the international bushmeat trade also found several species listed as Vul-
nerable, Endangered or Critically Endangered on the IUCN Red List (Chaber et al. 2010;
Smith et al. 2012; Wood et al. 2014). In contrast, all of the wild African species identified
in the current study are listed as Least Concern. However, this does not mean that these
species are not at risk to become threatened in the (near) future. For instance, primates
include the highest number of species threatened primarily by human hunt (Ripple et al.
2016). They constitute an important portion of the international bushmeat trade (Brown
2006; Chaber et al. 2010; Smith et al. 2012) and accounted for 3/15 of the pieces bought in
the current study. Duikers (Cephalophinae) also represent a large proportion of the
bushmeat trade in Africa (Fa and Brown 2009; Olayemi et al. 2011) and make up an
important share of seizures at European airports (Chaber et al. 2010; Wood et al. 2014).
Especially for these taxa accurate information on the quantity and identity of traded meat
might be important to better assess the impact of the (international) bushmeat trade on the
population size trends of individual species.
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Luxury status of bushmeat in Brussels

Information on the price of imported bushmeat is scarce, yet reports on illegal markets in
west European cities indicate that bushmeat is more expensive than livestock meat (Brown
2006; Marris 2006). Interviews with three bushmeat vendors in Paris, trading by telephone
or on the streets, indicated they charge 20-30 €/kg (Chaber et al. 2010), prices higher
compared to an average of 15 €/kg for domestic meat sold in French supermarkets at the
time. Since the interviews were conducted in 2008, the price for bushmeat in Paris may
have risen and might now be comparable to the 40 €/kg declared by vendors in 2017-2018
in Brussels. This latter price, however, was most often applied as a price per piece instead
of price per weight, a custom comparable to the practice at African markets (Brown and
Marks 2008; Okiwelu et al. 2009; Minhds et al. 2013). Due to this practice, prices for
bushmeat in the current study were almost always (much) higher than the announced 40 €/
kg. Therefore, a comparison of the prices announced in Paris with the prices paid in the
current study might not be straightforward without information on the actual prices per
kilogram charged in Paris.

While the price for bushmeat in Brussels reaches up to 62 €/kg there seems to be no
relationship between the price and the species involved (irrespective of who provided the
species identification). Consulting the price of meat on the web shops of the three largest
supermarket chains in Belgium (October 2019), only game meat (i.e. roe-deer, red deer and
partridge) was sold at prices above 50 €/kg, while premium beef reached prices of 4045 €/
kg. This comparison supports the luxury status of bushmeat in Brussels.
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