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Holden Thorp

Readers who don't

think Science and its
publishing peers
should write about
politics often tell us
to “stick to'science.”
We are sticking to
science, but more
importantly, we're
sticking up for |
science.




La science pour le “vra

tions—.;nd the reality—of the world today. “Sustainability” was ap-pro-
priated, almost overnight, by many scientists, engineers, policy makers,
development experts, members of the press, and even the public, and

applied to a wide variety of economic, environmental, and societal prob-
lems, because it filled a conceptual vacuum. It encompassed a complex
problem or set of problems that had previously seemed diffuse, and
suggested a topography of value toward which new knowledge could
migrate. These may be the qualities necessary to displace the endless
frontier as the ruling myth and metaphor of science and technology
policy, and inspire the pursuit of a greater convergence between progress
in the laboratory and progress in the complex world of human beings.

FRONTIERS OF

Sdence, Technology, and the Politics of Progress

DANIELSAREWITZ

i” ou pour le “bien”?

Entering the Century of the
Environment: A New Social
Contract for Science

Jane Lubchenco

As the magnitude of human impacts on the ecological systems of the planet becomes

apparent, there is increased realization of the intimate connections between these
systems and human health, the economy, social justice, and national security. The
concept of what constitutes “the environment” is changing rapidly. Urgent and unprec-
edented environmental and social changes challenge scientists to define a new social
contract. This contract represents a commitment on the part of all scientists to devote
their energies and talents to the most pressing problems of the day, in proportion to their
importance, in exchange for public funding. The new and unmet needs of society include
more comprehensive information, understanding, and technologies for society to move
toward a more sustainable biosphere—one which is ecologically sound, economically
feasible, and socially just. New fundamental research, faster and more effective trans-
mission of new and existing knowledge to policy- and decision-makers, and better —
communication of this knowledge to the public will all be required to meet this challenge.
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Contexte international de la science de la
durabilite

BIDSPHERE

Enjeux planétaires



Premier reflexe: 'ODD washing

Olivier Dangles
Dlivier Dangles saw . gfviem':liu Researcher at IRD
¥ Scientific Researcher at IRD Et en parlant des défis, les voici pour rappel...
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Beware of ODD Washing ! Les ODDs ne doivent pas étre des
indicateurs de plus pour faire de nouveaux classements... On a plutdt
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Contexte international

Ethique du
partenariat au Sud

COMMENT
T e

BIOSPHE
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The global south is rich in
sustainability lessons

lapmits prrogress, argues Harind Nagendra,

/
THE CONVERSATION

Et si on cherchait autrement ?
Plaidoyer pour une science
de la durabilité

THE FUTURE

RoOle de la science



1. Qu'est-ce que la science de la durabilite?

2. Quels défis pour l'avenir?




Science de la durabiliteé: le socio-ecosysteme
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Science de la durabilité: des revues scientifiques,
des colloques, des financements
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Comprendre, co-construire, transformer

Julien Blanco, IRD,
UMR SENS, Montpellier

innowation

WoS

TS = « sustainability science* » Transformer ,
sustainabl@transitions wicked problems

1 129 références entre 2001 et 2020 Zoriexity
transfakmation eduigation

life cycl@analysis

networkanalysis science-policy interface
@ Al
transdlscrp*y research -

climate change

sust‘éili' i~ |
natl Ire interdiscipl.ry research \ W. A Sustaineblsgggusiopment
SUStﬂi“ﬂhi]ity meth@iology A\ adaptation

boundary object ) goveiipance

" resilience
eval@tion social-ecological systems Com prend re

ontalogy anthrapocene
institutions

episteiiology stakeholdefiéngagement

Co-construire @icati i1 e e
I comm ication

values natural resource management

biodiversityiconservation

L\

ecosystem services




L'interdisciplinarité pour une approche en systemes
complexes en reponse aux « wiked problems »

1995 — 5000 publications 2000 — 14 000.publications
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Could we be missing fertile new para-
digms because we are locked into overworked
areas of study?

p(top-5% disruption)

0

0.02 0.04 0.06 0.08

1.8 billion citations among 90 million
o i papers across 241 subjects

Chu & Evans




Ne pas manquer le défi de la durabilite
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nature
geoscience

University

Peter Schlosser and Stephanie Pfirman

Human activities increasingly lead to climate change, overuse of water, hazards and the destruction of

commentary

* Earth science for sustainability

biodiversity — to name just a few. Earth scientists need to take on the challenge of serving society on
these issues, in close collaboration with engineering, social sciences and the humanities.

PSYCHOLGGY FOR
SUSTAINABILITY

Ath edition

Britain A. Scott - Elise’L. Amel
Susan M. Koger + Christie M. Manning

NN
11

Figure 1| Towards sustainable development. The Earth sciences (central oval) have progressed towards
Earth system science, which includes interactions of the physical components of Earth with the

SEPTEMBER 2012 | www.nature.com/naturegeascience

pass the human domain to inform decisions on
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Science de la durabilite: une approche differente
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Qu'est-ce qui change vraiment?
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La science de la durabilite: un nouveau paradigme
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Un cadre pour relier les limites
environnementales et les enjeux sociaux

Connaissance
systémique du systeme

climate
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B Beyond the boundary
Boundary not quantified

DOUGHNUT
ECONOMICS

Seven Ways to Think Like a
21st-Century Economist

Dynamiques sociales et
politiques

KATE RAWORTH



Un cadre pour relier les
limites environnementales
et les enjeux sociaux

The social shortfall and
ecological overshoot of nations

1992 @ 2015
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Evenements rares et durabilite

© Observations, compréhension des processus, Julien Rebotier
modélisation, évaluation des dégats

0 Ce que l'on sait déja permet-il de mieux ‘\

comprendre les dommages possibles, mieux

predire la réponse/résilience des societés (lien THE RIGHTFUL
entre configuration sociale et vulnérabilite)? PLACE OF SCIENCE:

_ _ _ _ L DISASTERS &
© Aurait-on besoin de pratiques interdisciplinaires CLIMATE CHANGE

pour améliorer la prévention des désastres?

O Peut-oninclure ces connaissances dans |
I'établissement de scenarios, de chemins vers la
durabilite (sustainability pathways) de transitions?




2. Quels défis pour l'avenir?




Interdisciplinarité: se comprendre entre SHS
et sciences de |'environnement

The golden age of social science  ININIE

Anastasia Buyalskaya™' @, Marcos Gallo®®, and Colin F. Camerer®®®

Edited by Matthew O, Jackson, Stanford University, Stanford, CA, and app o N ber 23, 2020 (received for review May 14, 2020)

Interdisciplinarity needs a common trade language across
disciplines, a “lingua franca.” In a useful lingua franca, all disci-
plines adopt the “best” language from whichever discipline has
described an idea most effectively. In order for teams of researchers
to effectively tackle the complex research questions of our time, they
will need to work together to build a common vocabulary that en-

hances the efficiency of their trade and collaboration. oNAS 2021 Yol 118 No. 5 22002925115

/ T
Natures Sciences Sociétés 13, 184-188 (2005) .
® NSS-Dialogues, EDP Sciences 2005 Natures
DOI: 10.1051/nss:2005030 Sc ien ces
Sociétés

Dossier Interdisciplinarite IR

Canevas pour une réflexion sur une interdisciplinarité
entre sciences de la nature et sciences sociales

Marcel Jollivet?, Jean-Marie Legay® \

Se ti Sabir, . g‘i]qd;:;gi;:rﬁgggs Ulri":::sr.i;mcﬁu];?;;;:; f;:ioﬁlgﬁa;ﬁ:;;dﬁﬁr:n;mbm 1918, 69622 Villeurbanne cedex, France o
Ti respondir ;
Se non sabir, Quelle intégration des disciplines”

Tazir, tazir. Quel degré de pollinisation croisée” o



nature _ .
SuStal nabl l 1 ty https://doi.org /10.1038/541893-019-0448-2

PERSPECTIVE

Principles for knowledge co-production in
sustainability research

Albert V. Norstrom &, Christopher Cvitanovic, [...] Heggik Osterblom

Context-
based

Interactive

Situate the process in a

particular context, place,
or issue

Allow for ongoing
learning among actors,
active engagement and

frequent interactions

Fig. 1] Principles for knowledge co-productioni e co-production for sustainability should be context-

based, pluralistic, goal-oriented and interactive.
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3. Comment aborder la co-construction?

Theme Approach
Purpose To solve problems
Why do actors 15 2 5 NN
co-produce? Extent the case uses co-production to pursue
solutions to problems defined near the beginning
To reframe problems
0 3 3 3 WelNsmom |9 ——
. - . : Dimension
Extent the case actively facilitates reframing of views . relaliane
of problems and solutions during co-production
Power Shaping direct agency 1.0
Howishuman | 3 2 8 [ 4 [SEEIcENEE 08
agency Extent the case focuses on changing the behaviour of 06 4
conceptualized? |actors directly linked to sustainability problems 0.4 %
Shaping systemic agency - 0.2 g
1 2 3 4 Fo 2
Extent the case focuses on challenging paradigms and F-0.2 §
goals at higher governance scales L-04 2
Politics Influencing powerful actors L 06 #
Howarepower | 2 4 o o [NENONIENONE [—o.a
relations Extent the case engages powerful actors to reduce 1.0
changed? their own and peers' power over marginalized actors
Empowering marginalized actors *P<0.05 N\
11 **P<0.01
1 8 3 5 11 SN ***P20.001
Extent the case engages marginalized actors to
iteratively shift power relations with powerful actors “ o
Pathways By producing knowledge @'
How are impacts| 2 4 4 4 |
catalysed? Extent the case relies on expected transfer of scientific \
knowledge products to generate intended impacts
By relating together \
0 1 6 8 3 | 6 mam \
Extent the case focuses on relating and doing together \\
to create space for emergent outcomes \

Chambers et al. 2021, Nature Sustaina iIity\\ v/
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e : Université " Inserm
Les communautés de T wome

Formation d'animateurs de communauté

pratiques et de savoirs B @ Hn
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Générer de
nouvelles
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En ligne
Aider les Permettre le 4 matinées Candidatez avant le
. . . 19 mai 26 mai 9 mai 2021
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Triptyque a I'IRD: défis cleés,
conseillers, communautes

One Health Littoral et mer Sols et terre

e [
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Systémes alimentaires
durables

Villes durables

Changement Géoressources
climatique et durabilité

Migrations

Des défis transversaux (inégalités, eau, agro-ecologie, risques



Axes de recherche en amont
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Travail sur les CoSav

Al

M. Mambrini G. Mainguy M. Ribals

talysing a fruitful future

Un pas de cite
pa multiculturalité scientifigue

Diverger POSSIBILITES . ) _—
du concept a I'action
ACTIVITES
Converger
B recherche de solutions a impact
Curiosité
efficacité et bénéfice
Esprit critique POSTURE /\
_— faire du lien
e
Ouverture /
_—— bonne communication - T~
Inclusivité _ Yy
- MODALITES —=='.2€ﬁ:'_ dialogue autour des divergences /
Diversite PRINCIPES \
T Co-construction /,,\
Entraide
™,
“— dynamigque des activités entre elles
Apprentissage



Changement de posture

“Ask not what your
country can do for
you, ask what you
can do for your

country”
- John F. Kennedy

R. Deuvillers, IRD
UMR ESPACEDEV

Pas comment les
financements de recherche

peuvent faire avancer mon
programme de recherche

mais comment mes
competences de chercheur
peuvent aider a solutionner
des problémes sociétaux

Courtoisie de R. Devillers -



Offrir ses compeétences sur des terrains communs
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Interdisciplinary
Education

When students can understand and make connections across a
diverse array of knowledge and skills, they embark on a path to more
rewarding lives and employment opportunities. Higher education can
and must do a better job of leading the way out of disciplinary silos.

Bear & Skorton (2019) Issues in Science & Technology

SCIENCE ADVANCES | RESEARCH ARTICLE

SOCIAL SCIENCES

Flexible learning, rather than inveterate innovation
or copying, drives cumulative knowledge gain
Elena Miu™?*, Ned Gulley®, Kevin N. Laland', Luke Rendell’

Human technology is characterized by cumulative cultural knowledge gain, yet researchers have limi
edge of the mix of copying and innovation that maximizes progress. Here, we analyze a unique large-sc
originating from collaborative online programming competitions to investigate, in a setting of |
complexity, how individual differences in innovation, social-information use, and performance generz
logical progress. We find that cumulative knowledge gain is primarily driven by pragmatists, willing to copy
explore, and take risks flexibly, rather than by pure innovators or habitual copiers. Our study also rey
role for prestige in information transfer.

Forming the next generation of European
interdisciplinary scientists

Ariel B. LINDNER ** and Francois TADDEI **!

* INSERM U571 laboratory and ® Centre de Reflexions Interdisciplinaives (CRI) — Pari
Interdisciplinary College (PIC), Faculty of Medicine, Rene Descartes Pavis V Universi

Abstract. The centrality of well-trained innovating doctorates to the future of the world's
cultural and economical well-being cannot be underestimated. To meet with the challenge.

herche & i c ité joi A propos Ressources "

Dare to
face the
unknown

education & recherche
Vers la fin des disciplines ?
Réponse des présidents de I'ERC
et de I'Allea a la conférence EUA

2021




Science durable et chercheur citoyen

Contents lists available at ScienceDirect

1 PARTENARIATS
POUR
LA REALISATION
DES OBJECTIFS

Geoderma

journal homepage: www.elsevier.com/locate/geoderma

Global soil science research collaboration in the 21st century: Time to end | ) |

helicopter research |w
Budiman Minasny®*, Dian Fiantis®, Budi Mulyanto®, Yiyi Sulaeman®, Wirastuti Widyatmanti®
© lists available at ScienceDirect = e
===
Earth-Science Reviews —_

journal homepage: www.elsevier.com/locate/earscirev

Out of Africa: The underrepresentation of African authors in high-impact | ) |
geoscience literature |°‘“’

Michelle A. North®, Warwick W. Hastie™, Lauren Hc;yerb

*Schoal of Life Sctences, Untversity of KwaZulu-Natal, Westville Campus, Private Bag X54001, Durban 4000, South Africa

Discipline of Geological Sciences, School of Agriculnre, Exrth ond Emvironmental Sciences, Universtty of KwaZulu-Noml, Wesoville Compus, Privare Bag X54001, Durban
4000, Sourh Africa
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L'enjeu global de la durabilite
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Supercycle at the Ecuadorian subduction zone
revealed after the 2016 Pedernales earthquake

J.-M. Nocquet'*, P. Jarrin?, M. Vallée?, P. A. Mothes?, R. Grandin®, F. Rolandone'#, B. Delouis',
H. Yepes?, Y. Font', D. Fuentes?, M. Régnier', A, Laurendeau?, D. Cisneros®, 5. Hernandez?, A, Sladen’,
J.-C. Singaucho?, H. Mora®, J. Gomez®, L. Montes® and P. Charvis'




Le chercheur citoyen/engage =

SOCIAL SCIENCE

The spread of true and false
news online

Soroush Vosoughi,' Deb Roy,' Sinan Aral**

We investigated the differential diffusion of all of the verified true and false news stories
distributed on Twitter from 2006 to 2017. The data comprise ~126,000 stories tweeted by

~3 million people more than 4.5 million times. We classified news as true or false using
information from six independent fact-checking organizations that exhibited 95 to 98%
agreement on the classifications. Falsehood diffused significantly farther, faster, deeper, and
more broadly than the truth in all categories of information, and the effects were more
pronounced for false political news than for false news about terrorism, natural disasters,
science, urban legends, or financial information. We found that false news was more novel than
true news, which suggests that people were more likely to share novel information. Whereas
false stories inspired fear, disgust, and surprise in replies, true stories inspired anticipation,
sadness, joy, and trust. Contrary to conventional wisdom, robots accelerated the spread

of true and false news at the same rate, implying that false news spreads more than the truth
because humans, not robots, are more likely to spread it.

A meeting framework for inclusive and

. sustainable science
False news travels 6 times faster
. The ABCD conference format (All continents, Balanced gender, low Carbon transport, Diverse backgrounds) mixes
On TWltter than truthful news live-streamed and pre-recorded talks with in-person ones to reflect a diverse range of viewpoints and reduce the
i _— ) environmental footprint of meetings while also lowering barriers to inclusiveness.

Rosetta C. Blackman, Andreas Bruder, Francis J. Burdon, Peter Convey, W. Chris Funk, Sonja C. Jahnig,
Mary Alphonce Kishe, Marcelo S. Moretti, Vianny Natugonza, Jan Pawlowski, Rachel Stubbington,
Xiaowei Zhang, Ole Seehausen and Florian Altermatt

onferences are, next to publications

in scientific journals, the most

commonly used format to present
and disseminate recent advances in scientific
research. Conferences are also important to
synthesize knowledge, especially through
sessions dedicated to a specific topic, to
bring together different views and to explore
solutions to shared problems. A wide range
of diverse backgrounds of participants is
often seen as a key element to facilitate novel
insights, promote unconventional solutions
and advance science. However, while there
are hundreds of conferences and symposia
within individual research fields, the
examples of those achieving this seem to be
relatively few: Scientific culture can also be
inward facing with many symposia drawing
on participants repetitively froma small
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The excellence question

ive months ago, when I stepped into my new role
as the chief executive officer of the UK Research
and Innovation (UKRI) organization, a question
loomed large for me: What is excellence? After all,
UKRI is the major public funder of science in the
United Kingdom, spending billions of taxpayer
money every year. To spend this money well, UKRI
must support a portfolio of truly excellent work. So, what
then is excellence?

Some years ago, I was contacted about a plan to estab-
lish a new research journal. I was asked, “Where do you
submit your best work for publication?” To answer this, I
had to define my best work. I ought to know how to do
that, having served on the Board of
Reviewing Editors for Science, which
aims to publish the very best research
across the sciences. In that role, 1
considered whether the work consti-
tuted a major advance and if it was
of interest to a wide audience. In a
similar vein, the European Research
Council, which has had an extraordi-
nary impact on research funding in
Europe, uses “excellence” as the sole
criterion for funding. Instructions for
panel members who evaluate propos-
als define such excellence as ground-
breaking and high-risk, high-gain.

There is no doubt that truly ex-
cellent and ground-breaking work
is published in Science and funded by the European
Research Council, but are those the only definitions
of excellence?

It is worth remembering that the term “ground-
breaking” comes from construction. There is often a
ground-breaking ceremony, but then the building must
be erected. This comes only after much preparation, from
determining the ideal location to securing all the plan-
ning permissions. Likewise, for every ground-breaking
discovery, a huge amount of work has paved the way, and
follow-up work to solidify the evidence and demonstrate
reproducibility and generality is essential. High-quality
work of this sort is rarely recognized as excellent by the
scientific enterprise but is excellent nonetheless, and
without it, there would be no progress.

Even at the cutting edge, work that looks at things
in a new or different way can be harder to recognize as
valuable. It is less obviously ground-breaking in the short

“The systems
in place for
defining

excellence are
not sufficiently
open-minded...”

term, not least because it might be wrong, but it is argu-
ably more transformative in the long term. The systems
in place for defining excellence are not sufficiently open-
minded to alternative ways of looking at things.

And the desire for excellence as the only criterion for
selection is often understood to mean research unre-
stricted by a requirement for utility—in other words, blue
skies research for which applications are not immedi-
ately apparent. This contributes to the view that there is
a compromise between excellence and applied research.
Although there is a continuous need to emphasize the
value of blue skies research, the implication that it is bet-
ter than applied research is insidious.

In the United Kingdom, the ques-
tion of what constitutes excellence
in research is particularly pertinent
with the announcement of a review
of the Research Excellence Frame-
work. This system allocates block
grant funding to UK. universities
based on the excellence of their re-
search, with assessment of a selected
sample of research outputs as an im-
portant component. A high-quality
portfolio should surely include a
range of types of output, but univer-
sities are extremely conservative in
their selection and typically focus on
high-impact papers that their faculty
has published, embedding a culture
of narrowly defined excellence.

It is time for assessment systems to support and value
a robust portfolio of work of different sorts, and by as-
sociation, a diverse range of people to do this work. Orga-
nizations such as UKRI, which supports research across
sectors, have a major responsibility in this regard. UKRI
was created by bringing together nine different research
funders. Some argued that a “monolithic” funder would
reduce diversity in funding. My view is quite the opposite.
Organizations with a broad funding mandate must ad-
dress the portfolio challenge by recognizing and support-
ing excellence in all its forms.

The world is wrestling with crises such as climate
change and the coronavirus disease 2019 (COVID-19)
pandemic. Let’s redefine excellence in ways that open up
opportunities for projects and talent to break through the
problems of today and tomorrow.

-Ottoline Leyser
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« Les systemes en place pour
définir I'excellence ne sont pas
suffisamment ouverts a
d'autres facons de voir les
choses. »

Chambardements dans
I’évaluation des
scientifiques
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Alors que le nombre de publications
dans des revues scientifiques de renom
était au coeur de I'appréciation des
mérites des chercheurs, de nouveaux
critéres visent a mieux jauger leurs
travaux.

Si ce n'est pas une révolution, c’est au moins
un changement de paradigme pour des
milliers de chercheurs. Petit a petit, les
opérateurs et les financeurs de la recherche
(organismes, universités, agences...)
abandonnent I'un de leurs instruments
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