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Internship offer (Research, 4 months, Master 1 or equivalent) 

Estimating the future potential of residual biomass streams to support France 
bioeconomy strategies 

 

Background 

The internship position is part of the Cambioscop project, awarded in 2017 to Prof. Lorie Hamelin. 
Cambioscop’s objective is to propose sustainable strategies for shifting towards low fossil carbon use in France, by 
2050. This transition requires to make the most of available residual streams, among others. Though the energy 
sector can be decarbonized, non-fossil carbon sources will still be needed for the chemical, material and food 
sectors. In this transition, one key source of carbon stems from residual biomass resources (agricultural residues, 
forest residues, organic waste, etc.). Yet, their use as a carbon feedstock for products and services relying at present 
on fossil carbon is not de facto sustainable. A key step in Cambiocop is to determine, on the basis of an 
understanding of the 2020-2050 markets and of France’s residual biomass resources, which residual biomass 
stream to divert to which technology in order to ensure a competitive, sustainable and tailor-made bioeconomy for 
France. In this endeavor, a bioeconomy optimization platform is currently being developed with the aim to minimize 
the environmental impacts associated with residual biomass management in France while maximizing their 
contribution to future bioeconomy trajectories. The main objective of the internship is to support the elaboration 
of the optimization platform. 
 
Description 
 

Cambioscop' optimization platform requires to understand how future France bioeconomy scenarios 
account for and reuse the available residual biomass streams. Several prospective trajectories/scenarios have 
already been developed which build on different assumptions regarding future trajectories of consumption of 
energy, good and services, as well as different hypothesis regarding production patterns. This means that each one 
of these previous studies forecasts different future availability and valorization strategies of residual biomass 
streams. With this internship project, we propose to review and compare existing French bioeconomy scenarios 
regarding the future availability and characteristics of residual streams in France and their foreseen uses. We 
further propose to build a simplified model estimating the future availability, amount and characteristics of residual 
streams as a function of the projected production systems for France at horizon 2050. The goal is to document how 
the total potential of France's residual resources could evolve through time along different scenarios, to understand 
to which extent these can contribute to meet the demand in terms of energy, fertilizer or higher-value services. 
More specifically, the internship consists first in collecting, harmonizing publicly available data and projection (for 
example, from ADEME's or Solagro's scenarios) and (if missing) finding strategies to best-estimate them. Then, the 
second step consists in the elaboration of a model (either excel- or python-based, depending on affinity) processing 
this data to estimate residual biomass potential as a function of the key production and consumption indicators 
identified (such as projected livestock heads, market gardeners’ activities, etc.). Tools and methodology to be 
mobilized are available within the team and involve mostly data mining in official reports, databases and scientific 
literature, as well as material flow and sensitivity analysis. Depending on selected candidate's affinity, a 
geographically-explicit estimation of residual streams can be considered in the deliverables, with the use of QGIS 
software. 

http://www.toulouse-biotechnology-institute.fr/
https://cambioscop.cnrs.fr/
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Required qualification 

• At least a Bachelor degree in science (Bsc), preferably Master 1 equivalent 

• Domains: Process or Environmental or Biochemical or Industrial engineering, or Agricultural science 

• Willing to learn, proactivity, autonomy, rigor, curiosity 

• Either proficiency in French and/or English (both not required)  

Application procedure 

To apply, please submit your updated CV and cover letter describing your interests in, and fit for, the position to 
javourez@insa-toulouse.fr using in the subject line of your email: [Biomass quantification Intern Application – your 
name]. 

Applications will be reviewed on a rolling basis until the position is filled, but those received by January 10th, 2024 
will be guaranteed full consideration. Only short-listed applicants will be contacted. 

 

Period: 4 months, starting from 1st of March 2024 

Place: Toulouse Biotechnology Institute (TBI), INSA Toulouse, 135 Avenue de Rangueil, 31400 Toulouse 

Benefits: 4.05€/h (35h/week). 50% of public transport fees refunded. 
Office equipment including a laptop is provided during the internship. 

 
Contact: Dr. Ugo Javourez (javourez@insa-toulouse.fr), Post-doctoral fellow in the Cambioscop team 

 

More about our Bioeconomy group 

The research group is led by Prof. Lorie Hamelin, who holds the Professor Chair on Transition towards low fossil 
carbon awarded by the French National Institute for Agriculture, Food and Environment (INRAE). The group carries 
out research on Sustainable Bioeconomy Transitions at the Department of Sustainable Process Engineering of INSA 
Toulouse. Within our work, the environmental efficiency of >100 bioeconomy conversion pathways has been 
assessed towards the horizon 2050. The vision is to contribute to the most comprehensive and integrated 
bioeconomy strategy in Europe. A YouTube Channel of the group is available here. We are well acknowledged 
nationally and internationally, as reflected by our involvement in several large national projects related to 
bioeconomy (FairCarboN) or bio-based materials (B-BEST), as well as European projects (ALIGNED, LCA4BIO). Our 
postdocs, PhDs, visiting PhDs, and master students come from all over the World. This all provides a unique dynamic 
international and multi-disciplinary environment to carry out meaningful and frontier research experience. 

http://www.toulouse-biotechnology-institute.fr/
mailto:javourez@insa-toulouse.fr
mailto:javourez@insa-toulouse.fr
https://www.inrae.fr/en
https://www.toulouse-biotechnology-institute.fr/en/poles/genie-des-procedes-durables/
https://www.youtube.com/@cambioscop6459

