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HE-FARM: New paradigm of biosecurity 

 
Scientists estimate that there are between 120,000 and hundreds of millions of different microbial spe- 
cies on Earth—but most of them have yet to be identified or studied. Among those we do know, the World 
Organisation for Animal Health (WOAH) has recognized 85 pathogens that seriously affect live- stock, and 
at least 36 with zoonotic potential, meaning they can cause diseases in animals, humans, or both. 
All pathogens share the need to move from one host or reservoir to another in order to multiply and sur- 
vive. Although the number of pathogens that can affect a farm is high, the transmission channels are lim- 
ited. In the HE-FARM project, we have identified only nine categories of “transmission channels” or 
“routes” of transport: air and aerosols, water, food, the animals themselves, wildlife (including insects and 
arachnids), vehicles, other materials and fomites, waste, and finally, people. In this context, HE- FARM 
proposes a strategy focused on interrupting or reducing the effectiveness of these channels to prevent the 
spread of diseases in all their forms. 

 
The effectiveness of a transmission channel directly impacts the spread of all microorganisms that use it. 
Therefore, monitoring one or more pathogens associated with a specific channel allows for an evaluation 
of its role in disease dissemination and the design of more effective control measures. 

 
This project takes the first steps toward a new approach to biosecurity, one that’s based on under- 
standing each transmission route in detail. Our experimental method aims to calculate “transport rate” 
for each channel, essentially, a number that estimates the probability a pathogen has of entering through 
that specific route, considering any safety measures in place. These calculations are based on scientific 
principles, computer models (like fluid dynamics and Brownian motion), and data from experi- ments and 
published studies. 

Looking at biosecurity through the lens of transmission routes helps to make better decisions about 
where to focus our efforts and resources. This methodology will be useful for two different cases: 

 
A. To experimentally assess and monitor channel-resolved biosecurity on a specific farm or in any other 
part of the food chain, such as transportation or processing facilities. 

 
B. To evaluate the effectiveness and cost-efficiency of a specific biosecurity measure or technology. 

 
Figure 1: Main tran- 
smission channels for 
microorganisms in a 
farm. 
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