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Introduction 
The recent occurrence of the swine-origin pandemic 
influenza H1N1 in 2009 stressed the importance of the 
surveillance of emerging zoonotic diseases in swine at 
the global level. South-East Asia has been identified as 
a high risk zone for such emergences due to the farming 
practices and the high population density. The analysis 
of the pig value chain is a first essential step toward the 
development of effective surveillance strategies. 
Especially, the different farming systems due to their 
characteristics have behaviors more or less at risk for 
the transmission of swine diseases within the pig value 
chain. This study aimed at describing the different 
farming systems and analyzing their trading practices.  
Materials and Methods 
The study area was selected according to high human, 
swine and poultry densities. Participatory interviews 
were first conducted in order to have a general 
description of the swine farming and trading practices. 
Then individual interviews of farmers were performed.  
A typology of the swine farms was conducted using a 
principal component analysis followed by a hierarchical 
clustering. Six variables were included: number of sows 
and number of boars present at the time of the visit, 
average number of fattening pigs per year in the farm, 
number of weaners purchased and sold and number of 
fattenings sold from 2011 to June 2012. The industrial 
sector was not included in this typology. 
A simple network analysis of the general flows of the 
different pig categories was done, and the in-degrees 
(number of actors for incoming trades) and out-degrees 
(number of actors for out-coming trades) calculated. 
Results 
From the participatory interviews, a cut-off of 200 
fattening pigs per year and/or 10 sows was used to 
define the different farming systems. Below the cut-off 
the farms were considered as "small" and above as 
"big". A total of 97 small farms, and 52 big farms were 
interviewed. The typology allowed identifying 4 classes 
of swine farms described in Table 1, and the network 
analysis shows their in- and out-degrees (Figure 1).  

The classes "B-C" and "S-C" are very big farms and 
smaller farms respectively with a closed production 
system where onsite sows and boars are used for 
reproduction; therefore they have low in-degrees 
represented by the purchase of breeders only. The class 
“B-O” has big fattening farms. The class "S-O" is 
composed of the smallest farms with different 
production practices. Both "B-O" and "S-O" have high 
in-degrees as they buy many categories of pigs from 
different actors. The out-degrees show different 
slaughtering practices. The open systems slaughter both 
at the farm and at the slaughterhouse, while the closed 
systems preferentially use slaughterhouses. 

                                     
Figure 1. Network of the pig trades with the different swine farms 
classes 

Discussion and Conclusions 
Trading practices, both purchases and sales, are more 
influenced by the production types than by the size of 
the farms. The big open farms as well as the small open 
farms have higher in-degrees and therefore a potential 
increased risk for disease introduction within their farms 
compare to the closed systems. Further analysis will be 
carried out in order to get more statistical validation. 
Also such data will be integrated within a complete 
network analysis of the pig value chain and a risk 
analysis of the risk of introduction and transmission of 
swine influenza viruses.  

Table 1. Mean (± standard deviation) of the different variables for the different classes of swine farms identified.  
(B-C: very big farm with "closed" system, S-C: smaller farms compare to B-C with "closed" system, B-O: big farms with "open" system, S-O: small 
farms with "open" system,). ‘Height’ represents an arbitrary distance between the different classes. 

 

Class Number of 
sows 

Number 
of boars 

Number of 
weaners purchased 

Number of 
weaners sold 

Number of 
fattenings per year 

Number of 
fattenings sold 

Total number 
of farms 
 

B-C 154.0 (±89.6) 4.6 (±1.3) 0.0 (±0.0) 1932.0 (±2973.5) 1442 (±572.6) 1831 (±892.1) 5 
S-C 28.7 (±18.1) 1.4 (±0.9) 0.0 (±0.0) 250.5 (±332.7) 285.0 (±211.4) 374.3 (±301.5) 23 
B-O 1.0 (±2.4) 0.0 (±0.0) 417.0 (±208.1) 0.0 (±0.0) 285.2 (±187.7) 342.4 (±207.8) 25 
S-O 2.4 (±3.0) 0.0 (±0.0) 56.8 (±54.3) 6.6 (±19.4) 72.3 (±48.0) 81.4 (±60.6) 96 
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