
WE ARE IN A THERMO-
INDUSTRIAL SOCIETY

Since the 1970s: questioning our thermo-industrial society : 

◦ Economic crisis: growth models

◦ Social crisis: socio-economic development

◦ Ecological crisis: pollution, climate change



Yo u  o n l y  n e e d  t o  r e a d  t h e  6 t h  I P C C  r e p o r t  p u b l i s h e d  i n  2 0 2 3

IPCC alert (2023)
https://report.ipcc.ch/



A diversity of available technical solutions... 

https://report.ipcc.ch/



TECHNOLOGY SOLUTIONS NEED TO BE INCORPORATED INTO A VARIETY OF SOCIAL ORGANISATIONS

https://librairie.ademe.fr/

https://publications.jrc.ec.europa.eu/repository/

See also ADEME, 2022



1972. The Limits to Growth

2018. A new way to recycle?

Products will return in 10 millions years

(U Toronto)

1987 Brundtland report
2020. A blue planet… really?

READ : Elkington, J., (1998), Cannibals With Forks: The Triple Bottom Line of 21st Century Business, Canada, New Society Publishers.



• Economic activities are included in the sphere

of human relations. It is itself in the biosphere.

• These 2 spheres are included in the biosphere

"All the elements of the economic sphere belong

to the biosphere and obey its laws.

Conclusion: Our societies mutate because of the

interactions between these spheres.

Read: Passet, R., (1979), L'économique et le vivant, Paris, Payot.

Economic
sphere

Human 
activities
(Social sphere)

Biosphere

THE IMPORTANCE OF CLASSIFYING THESE SPHERES



Rethinking the relationship between the economy and the living world 

for a new model of society: the ecological bioeconomy

Bioeconomy of 
Biotechnologies

The Ecological 
Bioeconomy

The 
Bioeconomy of 
Biorefineries

Vivien et al. (2019)

Today : the Bioeconomies
The origin of the 

Ecological Bioeconomy 

(Debref and Vivien, 

2021)

R. Passet

N. Georgescu-Roegen

I. Sachs

A diversity of practice to understand 

bioeconomic compromises

“When you can measure what you are speaking about and 

express it in numbers, you know something about it” 

Lord Kelvin, 1934



The 'bioeconomy' is about thinking 

about complexity by inviting us to 

take into account diversityTechnology

• The diversity of the origins of the resource

• Diversity of location and relationship to time

• Diversity of population (numbers and culture)

• Diversity of socio-economic systems in place 
(e.g. history, rules, exchange systems, social 
protection, etc.)

• The diversity of technical solutions, 
transformation of trades and the labour market

TOWARDS A RECONFIGURATION OF OUR SOCIO-ECONOMIC DEVELOPMENT MODELS?



OUR 
RESEARCH 
QUESTION

Why is university research essential for the 
implementation of a 

'responsible bioeconomy'?



From Vivien et al., (2019), Grin et al. (2011)

Understanding the transition process 

through a multi-level approach

Technical change is observed with a multi-

level approach

At the macro-economical level (e.g. growth, 

crises)

At the level of socio-technical regimes (e.g. 

agriculture, transport, biorefinery)

At the level of innovation niches

Continuous interaction for systemic change



DEMONSTRATIONS BY EXAMPLE IN SOCIO-TECHNICAL REGIMES

At the technical-scientific scale: producers of 
knowledge and breakthrough innovations

On the agricultural scale : biomass producers

On an industrial scale: transformers

At the usage scale: consumers



At the technical-scientific scale
PRODUCERS OF KNOWLEDGE AND BREAKTHROUGH INNOVATIONS



At the technical-scientific 
scale

Green chemistry…

With plant biomass



A DIVERSITY OF OPPOSITE AND COMPLEMENTARY 
INNOVATION TRAJECTORIES

However:

◦ Diversity of trajectories in the technical-scientific sphere,

but they cannot be combined

◦ Diversity of biomass transformation processes to achieve "similar results”

◦ Diversity of approaches maintained, either due to scientists and knowledge

communities “lobbying”

◦ Interest of the subject: allows redeployment of funding (e.g. taxes) to more

original and less energy intensive research projects, etc.

Nieddu et al., (2014)

Argument (in 2008): There is a winning process that offers THE SOLUTION in chemistry



On the agricultural scale
BIOMASS PRODUCERS



On the 
agricultural scale



THE CHALLENGES OF BIOMASS PRODUCTION

However: resource supply issues

◦ Quantity: The sugar beet sector is faced with the ban on the use of neonicotinoids in
France and economic crises

◦ Declining yields, how to enable farmers and industries to adapt?

◦ Influence of social actors and resistance to change (e.g. political groups, local
economic powers, conflicts of interest)

◦ Public policies are looking for new sources of incentives to ensure system resilience

◦ What are the consequences for the technical-scientific sphere in terms of research
projects (e.g. funding of projects, theses, etc.)

Argument: Life sciences and engineering know how to transform biomass to create

renewable carbon via a variety of processes to meet human needs (e.g. thermochemical,

biotechnology, mechanical, etc.)



BIOMASS CAN ALSO BE CRITICISED BY SOCIETY

Hemp is an interesting multi-purpose plant

But

One part is controversial in France: 

the valorisation of the flower could create opportunities in 
the field of health, cosmetics and well-being 

DE ROUFFIGNAC, A., DEBREF, R., GALLOS, A., REMY, S., BASTIEN, J., RENAULT, J.-H., … BERNARD KUREK, (2022), Le chanvre, plante d’intérêt dans un 

système bioéconomique durable, In E. Bucolo & V. Maire (Éd.), Le chanvre, matière à transitions - Design, Territoire et Ecologie, Paris, Loco.

ISBN 978-2-843140-51-8



ALTERNATIVE WAYS TO PRODUCE BIOMASS

Re-introducing hedges in our landscapes

To enhance ecosystem services=



OTHER WAYS OF DOING ACCOUNTING INTO ORGANSATION : 
ENVIRONMENTALACCOUNTING

RESULT OF THE ICASE RESEARCH PROJECT 
TEAM: ALTUKHOVA-NYS, BASCOURRET, PETITJEAN AND ORY

IN COLLABORATION WITH CIVAM DE L'OASIS

Observation: Traditional accounting is not de facto compatible with the

environmental issue: monetary versus non-monetary - space/time

The actors each develop a particular representation with different assigned

objectives (e.g. financial language, economic survival of activities, double

accounting)

Influence on the final choices in terms of innovation and this has impacts on the

long term - influence of trajectories

Propose to farmers wishing to move towards responsible agriculture a new way

of doing accounting to link the economic with the limits of the biosphere

Creation of new methods and research centres: Application of the CARE method

and creation of the Chair in ecological accounting

Exemple of report



The consequences of the bioeconomy on the organisation of the 
agricultural world 

Who produces and processes this biomass
(Where and Who?)

◦ I produce and process on my farm

◦ I produce and sell it for processing

Why do we process biomass

(How and Why?)

◦ I produce so that the plant is deconstructed to
recover renewable carbon - reduction

◦ I produce so that the plant is conserved to
preserve its functionality - complexity



http://www.psdr.fr/archives/INS934PDFN1.pdf

Conservation 

of the 

complexity of 

the plant

To obtain 

carbon

from the 

plant or 

methane 

Biomass farming
Biorefinery of Bazancourt Pomacle

Production of biomass to produce bio-

based carbon, processed through 

industrial infrastructure (e.g. sugar 

beet)

Agro-ecologist

farming

Production of a diversity of biomass

of high environmental quality for

symbiosis with the biosphere

Energy-farming

Methanisation - injection & cogeneration

Production or purchase of

biomass for energy recovery

(biogas, electricity, heat)

Molecule-farming

High value-added plant 

production for molecules of 

interest obtained by industrial 

infrastructures (alfalfa, hemp, 

sainfoin) 

Processing carried out on a 

farm

Processing carried out on an agro-

industrial site

Source : (BIOCA, 2020), available (Poster) 

http://www.psdr.fr/archives/INS934PDFN1.pdf

Hybridation

Hybridation



ON AN INDUSTRIAL SCALE

TRANSFORMERS



On an industrial
scale



COMPETITION BETWEEN CIRCULAR 
ECONOMY MODELS

Argument : if biobased products are technically better,

then they will be diffused

◦ No, there is competition between the circular economy of
synthetic (petrochemical) and bio-based (agricultural) fibres.

◦ Competition on quantities to be supplied

(e.g. transport, storage and pressure on crops)

◦ Compromises are needed

Conclusion: we cannot oppose biosourced and petrosourced,
but talk about complementarity



INDUSTRIAL-SCALE INNOVATION STRATEGY

Argument : Companies that have contributed to climate change are addressing the bioeconomy transition
and sustainability issues

C
o
m

p
an

ie
s

Petroleum-based 
option

Bio-based options

Hybrid option 

Managing options at organisational and sectoral level

However :

Companies already in the market can develop innovation

portfolio option strategies



Example : resilient
flooring

PVC + Recycled PVC + 
Bio-based plastics

PVC + Recycled PVC

Biobased : Linoleum

based on linseed oil, jute, 
rosin



At the usage scale
CONSUMERS



At
the usage scale

Consumers

Consumers

Consumers



ENVIRONMENTAL IMPACT ASSESSMENT: THE CASE OF REBOUND EFFECTS

Two million euros have been deployed since 2019 by the
Grand Est Region for the benefit of 5,000 motorists. The
latter have benefited from aid for the installation of a
Superethanol-E85 conversion box in the 179 approved
garages in the Region.

"97% of the beneficiaries of the Grand Est Region's
aid for the installation of an E85 conversion box said
that it had enabled them to make significant savings
on their fuel budget", declared Philippe Mangin, Vice-
President of the Grand Est Region.

Source : https://www.environnement-
magazine.fr/energie/article/2021/09/10/136033/grand-est-
poursuit-developpement-filiere-biocarburants-durables



Bioethanol

Adapted 
engine -
more 
efficient

Lower cost 
for the 
consumer / 
Price

Increased 
purchasing 
power

Increased 
market 
demand

Increased 
pressure on 
crops

Public policy subsidy (via taxes and subventions)

Agriculture

Source : Debref (2020);  Giampietro & Mayumi , (2009); Jevons, (1865) 

ENVIRONMENTAL IMPACT ASSESSMENT: THE CASE OF REBOUND EFFECTS



Conclusion 



A research 
programme for a 

"responsible 
bioeconomy“

A pioneering 
approach to social 
and environmental 

solutions

Our working method :

1. Toward and Institutionalist approach to understanding complexity versus
reductionist/partitioned approach 

2. Interdisciplinarity and public inter-laboratory collaborations versus
"hyperspecialisation" and "private” research

3. Expertise for public decision-makers on the socio-economic consequences 
of technical change

4. Teaching: creating crossroads between science, engineering and 
human sciences 

5. Stakeholder involvement for territorial actors with minority and majority 
influence versus majority influence : CIVAM of OASIS, NGOs, 
alternative associations



BIOCA (PSDR4)

Bioeconomy & 

agricultural sector

Genesis and constitution of a long-term research programme

Méta’Revenue

(Ladyss – Univ. Paris + NEOMA BS

ICASE
Agricultural Accounting 

Indicators Socio-Environmental

Farming/agroecology

AMELECA 
(SFR CONDORCET

CNRS 3417 )

ANR -

Double green chemistry

2008 2014

REGARDS Laboratory 

(SHS)

University of REIMS

2016 2021

INRAE Urban Bioeconomy

metaprogram

Emergence of the

bioeconomy and adaptation

of the technical-scientific

sphere in the chemical

sector: "sustainable"

chemistry, "plant-based"

chemistry

BUILDING OUR RESEARCH STRATEGY AND FUTURE PROSPECTS

CARACOLL (Project)

Accompanying Accountability 

Strengthening Agroecology and

COLLL (Project)

2019

BIOBLOC Reunion Island 

(ADEME, URCA)

Tétrahaie

ANR

Tomorrow



Thank you 
for your 
attention


