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SCIENTIFIC DESCRIPTION OF THE PhD PROJECT 

Socio-economic and scientific context : (10 lines)  

The successive crises, due to highly pathogenic avian influenza (HPAI) epizootics over the last 

few years, have had major socio-economic impacts for stakeholders from the poultry production 

sector, as well as for the public authorities. Despite the strengthening of biosecurity measures, the 

sector has been heavily affected by a new epizootic since November 2021. Although multiple 

introductions have been identified in different geographical areas in France, transmission between 

epidemiological units had undoudtedly played a role in the viral spread. The tranmission routes 

remain to be analysed to understand their relative roles in order to identify the levers for mitigating 

the risk of spread between farms. The project aims at the development of an epidemiological 

model, representing the different transmission routes between farms for HPAI viruses. On the 

basis of scenarios defined jointly with stakeholders and managers, the model will be used to 

evaluate the effectiveness of surveillance protocols and control measures with regard to various 

factors including socio-economic factors. 

Assumptions and questions (8 lines) 

Despite the strengthening of internal and external biosecurity measures, and in particular indoor 

rearing of animals during the risk period, the poultry industry faced its largest avian influenza 

epizootics this winter 2021-2022. Identifying the relative role of transmission routes is essential 

to better understand the magnitude of successive HPAI epizootics in poultry and to assess the 

impact of control measures. The project will address the following questions: 

What are the transmission routes between farms? What is the relative contribution of each of these 

routes? What are the socio-economic determinants of the spread of the virus? What levers have 

been or could be used to limit this spread? Are these technically and economically feasible? 

 The main steps of the thesis and scientific procedure (10-12 lines) 

The project is driven around three complementary axes: 

Area 1. Modelling of contact networks 

- Analysis of the structural components and nodal characteristics influencing the topology of 

direct (animal movements) and indirect (rendering plants) contact networks. 

- Assess the topological impact of alternative networks 

Axis 2. Epidemiological modelling 

- Development of a mechanistic model of HPAI virus spread  

- Evaluation of surveillance and control measures 

- Estimation of transmission parameters and evaluation of the relative role of transmission 

routes 

Axis 3. Integration of socio-economic factors in epidemiological modelling 

- Consultation of stakeholders and managers on current prevention and control practices as well 

as on the feasibility of alternative prevention and control scenarios and the associated technical 

and socio-economic constraints (in support of axis 2) 



 
 

 

 

 

- Identification of the socio-economic factors to be integrated into the modelling resulting from 

axis 2 considered relevant 

Methodological and technical approaches considered (4-6 lines) 

- Social network analysis (SNA, ERGM) 

- Mecanistic epidemiological modelling. 

- Parameter inference (Appoximate Bayesian Computation, MCMC, Deep learning) 

- Participatory approach to understand the technical and socio-economic constraints 

Scientific and technical skills required by the candidate 

- Population dynamics & epidemiology 

- Programing skills 

-Survey methodology 

- Social sciences 

- Econometrics 

- Communication 
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Professional status of previous PhD students supervised by both director and co-supervisors 
(from 5 years) 

Please provide the following information for each PhD students supervised 
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Thesis supervision: Nicolas Rose; Mathieu Andraud 
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