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The system

 Depletion of fossil resource
 Stringent environmental issues

A huge pressure: our World sustainability is at stake
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Question 1

Can the Earth be saved?
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Question 1

Can the Earth be saved?

Obviously yes



7

Question 2

Can we save Humanity?
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Question 2

Can we save Humanity?

Maybe…

But let’s first examine a « general » planetary case
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General case: The Fermi’s Paradox

N: Number of such civilizations
R∗: Average rate of star formation in our galaxy
fp: Fraction of formed stars that have planets,
Ne: For stars that have planets, average number of planets that can potentially support life
fl : Fraction of the aforementioned planets that actually develop life
fi : Fraction of planets bearing life on which intelligent, civilized life, has developed
fc : Fraction of these civilizations that have developed communications, i.e., technologies that release 
detectable signs into space
L: Length of time over which such civilizations release detectable signals

 Drake Equation

 Fermi’s paradox

N = R∗ . fp . Ne . fl . fi . fc . L

Where are the aliens?

Definition from fermisparadox.com: Fermi’s Paradox is the apparent contradiction
between the high probability of the existence of extra-terrestrial civilizations and the
lack of contact with such civilizations.

To estimate ‘N’ the number of active, communicative extra-terrestrial civilisations in
our galaxy

L seems to be a quite critical parameter
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Earth: What happened, what is going on?

Let’s first use the time machine 
backward

A rock + water = 
an habitable planet

www.emaze.org
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The GOE (Great Oxidation Event)
also known as Oxygen Catastrophe, Oxygen
Crisis, Oxygen Revolution…

Cyanobacteria + CO2 C-C + O2

Chemically trapped in Fe2O3 and 
Fe3O4 using Fe in the oceans

www.Wikipedia.org

1850-850 My

2450-1850 My

Trapped in ground and O3 layer 
formation

850-… My Accumulation of O2 in the atmosphere

The dominant species disappeared because 
its development modified its environment…

www.emaze.org

?

O2?
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A recent theory

(i) extinction is the cosmic default for most life that
has ever emerged on the surfaces of wet rocky
planets in the Universe

(ii) rocky planets need to be inhabited to remain
habitable

We can complain and be pessimistic (a typically French habit), but we
have something more than cyanobacteria: Intelligence and Wisdom

How to get rid of a new disaster “The Great Combustion Event” (use of fossil
resources with emission of CO2, etc., in the atmosphere), with the advent of the
chemical industry

 Two main conclusions

 The fate of our civilization

Still in the hands of the dominant species: human being
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A greener chemistry

https://www.slowtechlabs.net

Biomass chemical – catalytic – upgrading is a major lever
(but cannot be a stand-alone solution)
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BIOMASS: DEFINITION

“Biomass” means the biodegradable fraction of products,
waste and residues from agriculture (including vegetal and
animal substances), aquaculture, forestry and related
industries, the separated collected biodegradable fraction of
industrial and municipal waste as well as wastewater sludge.

Directive adopted by the Industry, Research and Energy Committee
of the European Parliament on the 11th of September 2008:
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Vegetal vs. fossile ressources

*Non Conventionnal

N
um

be
r o

f y
ea

rs

BP Statistical Review of World Energy 2009

Available resources (nb. of years)Available resources (nb. of years) Ressources generated in 1 yearRessources generated in 1 year

More that the 
yearly resources 

needed 
worldwide

Biomass valorisation

0

40

80

120

160

200



17

BIOMASS: ‘TRIVIAL’ USES

Food/FeedFood/Feed Wooden objectsWooden objects

Etc…

‘Combustion’‘Combustion’ ClothingClothing

Paper, carboard…Paper, carboard…

(But very elaborated and complex 
chemical processes!)
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CHEMICAL VALORISATION OF BIOMASS, 
AN OLD STORY!

Eugène Chevreul (1823)

J.J. Berzelius, Traité de Chimie, Tome 2, p487 (1838)

Saponification: When fatty oils are digested with caustic alkali, a water-soluble
combination is formed, which is called soap. It is known from the very old-times.
Pliny mentions it under the name of sapo, which is derived from the ancient
Germanic word sâpo.
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BIOREFINING: DEFINITION

IMPORTANT:

Not only fuel, fuel & fuel!

Food & feed are also products

Remark: Decarbonized energy is
possible, but decarbonized
organic chemistry is not!

In the future, need for
alternative source(s) of carbon:

Biomass
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ETHICS

A lot of strategies to get rid of competition

- Increase in the yield of food crops

- Use of winter crops

- Use of wastes (non-edible parts of the crops…)

- Use of lignocellulosic biomass (forests, perennial herbaceous crops…)

- Smart rotations of cultures

- Etc…

Competition food / non-food ?

But, in fact, still a pending question…
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ECONOMICAL BALANCE

Biomass Chemicals
Wastes Energy

Chemicals- and Materials-driven biorefineries:
- Best part of the crop: Food-Feed / High value added products
- Wastes: Energy production

Food, Feed, 
Clothing,

etc…
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Integrated in optimized biorefineries scenarios
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3

Feedstocks

Conversion 
processes

End-products 
& markets

Biomass & 
Renewable 

Energy

• Renewable Energy 
Directive, RED (2008)

• Common Agricultural 
Policy

• Waste Framework 
Directive (2008)

• EU Industrial Emissions 
Directive (2010)

• The REACH Directive 
(2006) 

• Fuel Quality Directive 
(2009)

• RED Sustainability 
requirements

• CEN draft sustainability 
standards for biomass

• Forest Stewardship 
Council

• FLEGT

• CEN product standards
• ISO product standards
• Eco-labelling

• Biomass Action Plan
• EIBI, SET-Plan, FP7, 
• Lead Market Initiative

• Forest Action Plan

• Emission Trading 
System

• Green Public 
Procurement Policy

Legislation Standardisation, 
Labelling & 
Certification

Complementary 
actions

Socio-Economic Analysis

Lyfe Cycle AssessmentProcess design

Legislation, Standardisation

Acceptability, etc…
(« Trolley problem… »)
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SOME OPPORTUNITIES & HURDLES

Intelligence

Wisdom

Advanced technologies

Fossil resources « depletion »

Citizen awareness

No Economical incentives

Petro-sourced competition

Lack in Integration

Social Resistance
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From 2017: « I-SITE », 1 B€, 10 Years

A strategy based on 3 hubs of Excellence

F. Dumeignil

F. Pattou

Y. Coello
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OUTLOOK
 BIOECONOMY DESIGN IN LILLE:

 COLLABORATIONS:
 I-SITE (Half/Half PhD thesis funding, Master students exchange…)
 REALCAT use
 Etc…
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ReGEM: « Rethinking the Global Ecological Mutation »
Together and in cross-exchange, integrated research in History, Philosophy, Politics and
Law, will be focused upon energy mutations, and will lay foundations for an ethical and
epistemological reflection upon the notions of nature, and environment, the mutation (and
not only an ecological crisis) of our world (Notion of Anthropocene) and the
consequences on political decisions. The ultimate aim is to provide a reflexive stance and
guidance to the scientific developments (in co-construction between « hard sciences » and
SSH).

BioEcoImpact: « Social, Economic, and Juridical Impact of Bioeconomy »
The bioeconomy development needs a multi-level and multi-dimensional study of the
social, economic and juridical impact of biorefineries, their adaptability and scalability in
a changing ecological context. The ultimate aim is to build new assessment approaches,
providing a feedback loop to the scientific research programs and further ensuring their
societal acceptability.

EXAMPLES OF PROJECTS TO BE 
DEVELOPED WITH SSH

Etc…
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LE CHATELIER’S LAW

++

Forcing the shift of the equilibrium to the right while preserving
mankind: ‘Depollution’

+

E

+
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A greener society, a sustainable
civilization

INTEGRATION!
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