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A: Data Collection

The proportions of markets listed within the official registers and present within the study Regions of the
Adamawa, West and North-West (n=52), and of markets identified through the preliminary analysis of the
official reports located within these three Regions (n=7) were overall consistent across the three Regions of the
study area (Figure S1). This data collection approach enabled us to identify a total of 59 cattle markets within
the Adamawa, West and North-West Regions where active data collection was carried out (Figure S1) and 68
markets outside these Regions. Furthermore, 68 markets were identified outside these three study Regions:
46 were listed by MINEPIA in Cameroon (including the 3 national markets located in Yaounde and Douala,
the two major urban centres of Cameroon, and in Kye-ossi, a border town in the South Region neighbouring
with Gabon and Equatorial Guinea); 10 were identified by local veterinarians to be within Cameroon and an

additional 13 markets in the 5 neighbouring countries.

B: Data Description

Figure S2A shows the proportion of the data that was provided by official reports and the proportion obtained

by the interviews with the veterinary officials. More than 60% of these reports were complete, including data
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Figure S1: Proportions of markets identified through the official list and though the investigation within
the three main study Regions. Blue colour refers to the proportion of the markets that were officially listed
while the yellow colour refers to the markets that were not on this lists.

on the number of traded animals, their origins and destinations for the whole 12 month period (Figure S2B).
With regards to the origins and destinations of the traded cattle, among this 60% of reports with complete data
the 92% were also consistent with the information gathered through the interviews with the veterinary officials
(Figure S2C). When the documents were complete information was prioritized from this source while when
this data source was not complete the missing information was obtained from the interviews. In the restricted
proportion of cases for which both official documentation and survey data were available and not matching (8%
of the cases in which complete documentation was available) the official source was prioritized compared to

the results of the interview.

C: Community detection method

Community detection was carried out to identify communities of markets which tend to be closely connected
while less connected with nodes of other communities. As the framework for the detection of the structure of
communities in networks is still relatively under development and as the detection methods should be used in
combination with the empirical knowledge about the network under investigation, different community detec-
tion methods were tested. Edge betweenness method (Girvan and Newman, 2001), eigenvectors of matrices
method (Newman, 2006), Infomap method (Rosvall and Bergstrom, 2008) and spectral clustering method based
on stochastic block models (Rohe et al., 2011) were used for the community detection analysis. According to
the local knowledge and to our expertise of Cameroon, among all the tested methods the Rosvall-Bergstrom
identified the community structure that more closely reproduces the geographical localization of the markets
and their connectedness on the territory, particularly considering natural physical barriers and regional/cultural
communities and the observed connectedness between markets in the field. Results of this method are shown

in Section G of this Supplementary Material (Figure S7).



100%- 100%- 100%-
75% 75% 75%
50%- 50%- 50%-
25%:

25%- 25%;

0% 0%-

Official Complete Agreement
Reports Reports Reports/Survey
. No Yes

Figure S2: Proportions of data on destinations and origins that were provided by the different data
sources. Figure A shows the proportion of information on sources and destination of cattle that was obtained
from the official reports compared to the proportion from the interviews with the veterinary officials (Yes =
from official reports; No = not from official reports). About 60% of these information could be obtained from
the official reports and of this, 66% of these were complete records while 34% of the reports were incomplete
(Figure B). Among the complete documents 92% of the reported information were consistent with the one
obtained from the interviews (Figure C).

D: Network Diameter

Figure S3 shows the diameter off the network stretching across the center of Cameroon.

E: Nodes degree and degree distribution

As reported in the main manuscript node degree showed a right-skewed distribution of the trading connections
(Figure S4).
The distribution of the trading connections identifies a small pool of markets which are highly connected (20%

of the markets held 58% of the connections, while 80% of the markets held the other 42% connections)

F: Correlation between centrality measures

In Table S1 are shown the Spearman correlation coefficients among the centrality measures for the annual di-
rected weighted network. We find that all the node centrality measures are highly correlated (Spearman r >0.7),

with the smaller correlation between eigenvector centrality and betweenness centrality.



Figure S3: Diameter of the trade network. The pathways between the two most distant reachable markets
in the network is extending from Chad through Central African Republic, crossing central Cameroon, passing
close to the Nigerian border and ending in the North-West Region (Generated using R statistical software
(version 3.2.3) using the raster, rgdal and ggplot2 packages, and shp files obtained from the GADM database
of Global Administrative Areas (www.gadm.org)).

Betweenness | Degree | Eigenvector
Betweenness | 1 0.8078 | 0.7087
Degree 0.8078 1 0.8879
Eigenvector | 0.7087 0.8879 | 1

Table S1: Correlation coefficients between nodes centrality measures.
G: Cohesive subgroup analysis

Methods

Different cohesive analysis approaches were used in this study. Network component analysis was applied to
assess the network overall connectivity accounting for the direction of the market connections, while a core-
periphery analysis was performed to determine which markets formed a densely connected core and which
are part of a sparsely connected periphery. Community detection analysis, instead, was carried out to identify

groups of more densely connected markets (Section C of this Supplementary Material).

Results

While the identified GWCC included all the markets of the trade network the GSCC contained only about
10% of the markets in the network (Figure S6). The GSCC is stretching across two Regions of Cameroon, the

Adamawa and the North Regions.

Core-periphery analysis characterised a network periphery composed of 41 nodes and five cores (respec-

tively 23, 18, 16, 16 and 13 nodes) (Figure S6). As the definition by Borgatti and Everett (2000) describes a
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Figure S4: Degree distribution of the livestock trade network. Degree distribution for the 127 livestock
markets included in the network between September 2013 and August 2014.
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Figure S5: Giant strong connected component of the livestock trade network. The GSCC included 11
livestock markets mainly located in the Adamawa Region, and one in the North region of Cameroon.

core as a center with many cores and a peripheral community which is connected to the different cores, this

analysis defined the composition of these two subgroups of markets within the network.

Community detection identified 15 market communities within the network: 3 main communities of almost
consistent dimension (2 communities of both 19 nodes and a community of 17 nodes) and other communities

of gradually decreasing size (Figure S7).
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Figure S7: Communities of the livestock trade network. The 15 different nodes communities are highlighted
with different colors.
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