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Sciences, Natures,Sociétes

=  Comment les activités de recherches contribuent-elles a
« changer le monde »?

= Evolution du paradigme de lI'innovation pour I'agroalimentaire
— 1970’s (révolution verte) Transfert de technologie
— 1990’s (libéralisation) Services d’appui privés / subventions
— 2010’s (agroécologie) ???

= Répondre a des enjeux de société complexes

— Changement climatique, biodiversité, inégalités sociales, paysages,
risques sanitaires, gaspillage

Repenser les interactions entre scientifiques,
opérateurs économiques, acteurs publics et sociéetés
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Résultats du programme Impress au Cirad

LE TEMPS DE LINNOVATION
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Le temps de l'innovation (1/2)

Chronogramme « Riz d’altitude a Madagascar »
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Le temps de la recherche (2/2)
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Les interactions et I'innovation

Chemin d’impact « Riz d’altitude a Madagascar »

Input output outcome Impact 1 Impact 2
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Détour par la bibliographie

COMMENT AMELIORER
L’EFFICACITE DE LA SCIENCE?
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Des systemes de connaissance
(Cash et al. 2003)

Knowledge systems for sustainable development

David W. Cash*", William C. Clark*,
and Ronald B. Mitchell

ank Alcock*, Nancy M. Dickson*, Noelle Eckley!, David H. Guston®, Jill Jager",

*John F. Kennedy School of Government, Harvard University, 79 John F. Kennedy Streat, Cambridge, MaA 02134; *Department of Earth and Planatary
eiences, Harvard University, Pieree Hell, 29 Osford Street, Cambridge, MA 02138, Pragram in Public Policy, Bloustein Sehaal f Planning and

Public Policy, Rutgers, State University of New lersey, 33 Livingston Avense, New Brinswick, NJ 06903; Wi

ative on

Technolegy for Sustainability, Arbesterstrandbadstrasse 61, 41210 Vienna, Austria; and |Department of Palitical Science,

1284 University of Oreqon, Eugene, OR 97403-1284

Communicated by Susan Hanson, Clark University, Waorcester, MA, March 7, 2003 (received for review February 25, 2003}

The challenge of meeting human development needs while pro-
tecting the earth’s life support systems confronts scientists, tech-
nologists, policy makers, and communities from local to global
levels. Many believe that science and technology (S&T) must play
amore central role in sustainable development, yet little system-

atic onhow that effectively
harness S&T for sustainability. Th\s study suggests that efforts to
hen

they manage boundaries betweon knowledge and action in ways
that simultaneously enhance the salience, credibility, and legiti-
macy of the information they produce. Effective systems spply a

duet, and fair in its treatment of opposing views and interests.
Our work shows these attributes are tightly coupled, such that
efforts o enhance any one normally incur a cost to the others
(7-9)

Finally, a wide range of studies have identified the importance
to effective seience advising of “houndary work™ carried out at
the interface between communitics of experts and communities
of decision makers. This work highlights the prevalence of
different norms and expeciations in the iwo communities re

parding such crucial concepis as what constitutes reliable evi-
dence, convincing argument, procedural Eairness, and appropri-

variety of i i isms that facilitate
translation and mediation across boundaries.

capacit; ing and using science and technology
(S&T) is increasingly recognized as an essential component
of strategies for promoting sustainable development (1-3). Ef-
forts 1o enhance such capacity over the past quarter century
range from developing more efficient cook stoves for burning
ass, W0 nurturing an international system for agnmlluml
0 applying S&T to the challenges of stratospheric
ozone depletion. In this pursuit, there have been few successes
and many failures. Such a mixed experience cantains lessans in
how o improve the effectiveness of linking knowledge o action,
Generally lacking, however, has been the systematic scholarship
needed to extract those lessons for general use. As a resull,
ciety lacks a eritical understanding regarding which kinds of
programs, institutional_arcangements, and, more_generally
jge systems” can most cffectively harmess S&T for
inahility.

Earlier work on the determinants of effective scientific advice
in the environmental arena has established three points of
departure for the work reported here. The first is based on
historical analyses of environmental issues that trace their
emergence from initial scientific discoveries to high-level policy
agendas. This work suggests that the “effectiveness” of scientific
inputs needs to be gauged in terms of impacts on how issues are
defined and framed, and on which options for dealing with issues
are considered, rather than only in terms of what actions are
taken to address environmental problems. The same work shows
that perspectives of a decade or more may be necessary to
reliably evaluate the impact of science, technology and ideas on
issue evolution (4-6).

Our second point of departure s based on evaluations of
scientific advice in general, and environmental assessments in
particular. It suggests that scientific information is likely to be
effective in influencing the evolution of social respo
public issues to the extent that the informatio
relevant stakeholders to be not only credible
legitimate. In the sense used here, credibility involves the
adequacy of the technical evidence and arguments. Salience
deals with the relevance of the assessment to the necds of
decision makers, Legitimacy reflects the pereeption that the
production of information and technology has been respeciful of
stakeholders” divergent values and beliefs, unbiased in its con-

B0S6-8091 | PHAS | July8.2003 | vol 100 | no.1d
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¢ characterization of uncertainty. It points out the difficulty in
effective ¢ ation between the that results
from these differences, and stresses the importance for effective
advising of cxplicit development of boundary-spanning institu-
tions or procedures (10-12)

“The work reported here

ese insights 10 the study of

thes tems for harnessing science,
technology, and, more generally, programs linking knowledge
to action for sustainable development, In particular, we ex-
plore the extent to which variance in the effectiveness of such
systems can be explained by the ways in which their provisions
for boundary work al the interface of science and policy
balance the tradeoffs among the credibility, salience, and

he information they produce. Section 2 describes
Section 3 reports au ndings on the
functions performed by relatively cffective systems for har-
nessing S&T to sustainability. Section 4 reports tentative
conclusions regarding how performance of those funetions is
fa ted by explicit efforts to organize and manage the
‘houndaries” separating the knowledge and action communi-
ties. We close in Section 5 by discussing these results and their
implications for both rescarch and practice.

Case Studies in Knowledge Systems for Sustainability
'n.L broad research program, of which the study represented
part, has relied on a wide range of cases for analysis. For
rese: n.h on the 2 ity of Luuplcd h
systems, Turner et al. (13) npml on in-depth an; of the
Yucatan peninsula in Mexico, the Yaqui Valley in Mexico, and
the Arctic region. Members of the research team have also mined
more than 3 derived from consultations in a series of eight
international workshaps in 2001-2002 sponsored by the Initia-
tive on Science and Technology for Sustainability, the Third
World Academy of Sciences, and the International Council for
Science. Although relying an this diversity of cases as supporting
evidence, this paper draws nal
in-depth case studies condueted p
research, observation, assessment, and deq

on support systems

Abbr SBT. science and techaclogy, RED, resmarch snd development; CGIAR
Consultativa Group on Intermatianal Agicultural Rusuarch, ENSO, EI Miflo Southurn Osol.
lation; CIMMYT, Centro Intemarional de Mejoramientode Maiz  Trigo; PEAC. Pa
Applications Center

T wham carrespardence showid be sckdressed., E-mail: david cash@harvaee edu

wevew, pas org/cgl i 10,1073 /pnas. 1231332100

This study suggests that efforts to
mobilize S&T for sustainability are
more likely to be effective when they
manage boundaries between
knowledge and action in ways that
simultaneously enhance the
salience, credibility, and legitimacy
of the information they produce.
Effective systems apply a variety of
institutional mechanisms that
facilitate communication, translation
and mediation across boundaries.
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Produire des connaissances
actionnable (Clark et al. 2016)

@Cmssl\-lark

@ COLLOQUIUM PERSPECTIVE

Innovation

system
Crafting usable knowledge for

sustainable development

William C. Clark™", Lorrae van Kerkhoff®, Louis Lebel”, and Gilberto C. Gallopin®

Edited by B. L Tumer, Arizana Stzte University, Tempe, 42, and approved March 1. 2016 (neceived for review Jaruary 27, 2016]

This paper distills core lessons about how researchers (menhsis‘ QnglnSEm planners, atc.) interested in
prometing sustainable development can increase the of p g usable dedge. We draw
the lessons from beth practical experience in diverse contexts ‘around the world and from schalarly
‘advances in understanding the relationships between science and society. Many of these lessons will be
familiar to these with experience in crafting knowledge to support action for sustainable development.
However, few are included in the formal training of researchers. As a result, when scientists and engineers
first ventura out of the laboratory or library with the goal of linking their knowledge with action, the
outcome has often been ineffectiveness and disillusionment. We therefore articulate here a core set of
lessons that we believe should becumt paﬂ of the basic training for researchers interested in crafting
usable ledge for These lessons ental at least four things researchers
should know, and four things they should do. The knowing lessons involve understanding the
coproduction relationships through which knowledge making and decision making shape one another in
social-environmental systems. We highlight the lessons that emerge from examining those coproduction
relationships through the ICAP lens, viewing them from the perspectives of Innovation systems, Complax
systems, Adaptive systems, and Political sysbem!.. The doing lessons involve improving the capacity of the
research to put its of d inte practice. We highlight steps through
which researchers can help build for , social learning, knowledge
governance, and researcher training.

sustainable devslopmant | kncwladge sysems | capacity | copraduction | science-policy ntorface

Political
system

This paper seeks to promote better mobilization of
devel

Great improvements have taken pbce in many

knowledge for the pursuit of sustainabl,

O starling point is the originel vision of summab-nq-
[we use "s. * and "sust

interchangeably throughaut this paper) set farth by the
Warld Commission on Environment and Developmentin
1987 and recently reaffrmed and refined by the United
Mations [UN) General Assembly’s formal adoption of The
2030 Agenda for Sustainable Development. Here we
fellew recent ig (1, 2)in ing the mul-

pecple’s well-being over recent. However,
contemparary development is not sustainable develop-
ment. It leaves toa many of teday's peapte behind (3).
Also, it achieves taday's increasingly inequitable gains
by degrading many of the essential assets an which the
prospects for tomaorrow's prosperity depend. Promot-
ing a transition toward more sustainable development
paths is an urgenr task that will require unprecedented

tiple UM goals under a broader conceptualization that
sees sustainable development as the promotion of in-
clusive human welHbeing; this is to say, welkbeing that
is shared equitably within and across generations and is
built on the enlightzned and integrated stewardship of
the planet’s environmental, economic, and social assets.

tributions fram pelitical leaders, business entrepre-
neurs, and civil secety actars working together across
scales. However, it will also require mobilizing more
and better knowledge of ways to secure and sustain
inclusive impravements in kuman well-being. Much of
the needed knowledge already exists, but new discov-
eries, inventions, and practices are also needed.

*Kenredy School of Geweenmant, Harvard University, Canbiidge, MA 02138, Fenner Sehaol of Erirorment snd Society, Auiiralian National
University Callege of Medeing, Bilogy and Environrant, Th Austilian MNationsl Univarslty, Canbei, ACT 2600, Australia; “Unit for Sozial and
Erndrarmental Resaarch, Facully of Social Sciances, Chiang Mai University, Chisng Mai 50200, Thailand; and Frdependant Schclar, Tre, Gral. 1.0

Pertn, Buenon At 1040, Argenting

resuite from the Arthr . Sackler Cologquium of the Nationsl Acsdemy of Sciences, “Linking Knowisdge with Action for Sustainable
Development® held Apri 34, 2008, at the National Acadermy of Sciences in Washington, DC. The complets program and susi fles of most
presentations are availsble on the NAS website ot www nazcline org/SACKLER sustarsble_develogment.

Buthor contributions W.CE, Ly K, UL and 6.0.5. desgned research, performed research, and wrore the paper.

The authors deslara o conflict af intérast
This article is a PNAS Direct Submission.

Ta whem camaspondance shoukd be addrassed. Emall: willam_clak@hanand edu.
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Complex
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To Know:

Coproduction
in SES

Adaptive
system

To Do:
Build capacity

\ Social

learning

Researcher
training



Description du dispositif de recherche participative DomeTsip

COMMENT FAIRE EN
PRATIQUE?
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AU niveau national

2009-2015: recherches
préliminaires
2013, 2015, 2016: Tables
rondes multi-acteurs
— Chercheurs

— EXportateurs
— Ministéres

Forces

1 - Produit final est bien positionné sur
son marché

2 —Criteres marketing en vogue : bio,
équitable, durable, cueillette sauvage.
4 — Début de concertation multi-
acteurs

5 — Absence de normes spécifiques
(CCcco)

6 — Marché confidentiel

Opportunités

1 — Existence d’autres usages
potentiels comme les H.E. et les
usages pharmaceutiques

2 — Domestication possible

3 — Endémique de Madagascar

4 — Usage traditionnel

5 — Facile a travailler

6 — Diversité de golts constatée

7 — Aire de répartition géographique
Nationale

Faiblesses

1 — Plante, fruit transformation encore
méconnus

2 — Mode de cueillette destructif

3 — Acteurs de la filiere non
professionnels

4 — Filiere non structurée

5 — Absence de cadre réglementaire
6 — Variabilité des godts (especes,
terroirs, tuteurs ?)

7 — Techniques de conservation non
maitrisées

8 — Filiere, petite et récente peu
visible des bailleurs et des pouvoirs
publics

9 — Ventilation de la rente inéquitable

Menaces

1 — Déforestation

2 — Cueillette et collecte difficiles a
contrbler et a tracer

3 —Changement climatique

4 — Effet de mode ( ?)

5 — Normes sanitaires européennes
(New Food)

6 — Instabilité politique a Madagascar



Le modeéle FTT « Follow The
Technology » (Douthwaithe 2001)

Conservation Ecology: Blending "hard" and "soft" .
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ABSTRACT

types of technology change catalyzed by research interventions in intagrated natursl rescurce mansgement
{INRM} are likely bo require much mare social negetiation snd adaptstian than sre changes related ta plant
g, th o dkiplie b ta sysarn of ths Conulative Srougon Intermidioral Agricultul
fiesearch (CGIAR). Conceptual medels for developing

for Gelvering natural resaorce management (NAM) techrologies thak ore adopted In s e Suctene
INRM requines taols and 2pproaches that can blend the technical with the socal, sa that peaple from differen:
disciplines and social backgrotnds can eFiectreely work and Communicate: with each othar. This goper develops the
“fallowthe-technology” (FTT) agproach ta catalyzing, managing, and evaluating rural technoiogy changs as a
framewar that botn *haed” and *soft” scantists can work with. To deal with complexity, INRM naeds ways of
working that ara acaptive and faxibie. The FTT approach uses technoiagy a5 tha entry point Inta 3 complax
SIRUBAAN 10 GAKEFMING WAL 1§ IMPOFCANE, in this way, It NarTaws tha MESAIFCN 3raNa to Achavania boundaries. The
mathodoloay can alsa be used to catalyzs technoloay change, both within and outsde agricuftura, The FTT
approach can make It possitia to channal the innovative patential of lacal peopie that is necassary i TR

“scale up* from the pilos site to the [andscape, The FTT appeasch Is builk on an analogy batwesn technolody change.
and Darwinian evolution, specifically batween “Jeaming sefection” and natural sefection. In leaming selection,
SraKenoigers Exparimant With 3 new TECINpogy and CAITY Ot ENe eVoIUTANaFy roias of noveity genaratan,
slection, Tha mativation 53 " made by the RBD team to solve
a real farming problem. Case studies are gresented from a spectrurm of technolagies to show that regeated

1287Ning SEIECTION CYCHS CIN FESUIL 11 3 IMPIOVEMENE 1 the PErTorMance of the pausibie promiss traugn
agaptation and a sense of uwnership Dy the stakehuiders,

KEY WORDS: approsct approach, integrated natursl resource
managament, learning selection lppmam particpatory tachnalogy deveiopment, saesal eonstruetion of
technolagy.
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Fitness of
technology
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Farmer knowledge

—

Technology good enough
E‘ for widespread adoption

Technology at beginning
of widespread adoption

/. lD:awmg J

conclusions

Participant A Participant B

>,
\Researchers'

"plausible promise”

[%

L Technology good enough
to be adopted by
innovative farmers

Time

1 - Une promesse plausible déja
credible mais incomplete

2 - Des expérimentations
participatives pour améeliorer
cette promesse

3 - Suivi, validation et diffusion



Définition de la « promesse plausible »
5-6 Juin 2017

= 8 chercheurs, 5 e

2. Identification Fichen® = 3 Tenue de la pépiniére

3. Produit obtenu : Boutures enracindes vivantes

« professionnels », v

5. Compétences requises : Prabque de la pépiniere, assidutlé

6. Durée de Iopération : 3 mois
7. Description détaillie du processus :

[
* Arrosage des jeunes plants 2 fois/) (matin et soir)
* Arrosage des plants plus grands trois fois par semaine, selon le degré d' humidité de la zone en évilant les excés d'eau

* Sarclage des pots régulier.
* Aprés 3 & 4 semaines, les pots sont espacés. Largeur d'un pot entre chaque rangée et colonne de pot

8. Dangers rencontrés et causes d’apparition 9. Mesures préiventives préconisées

4 Desséchement Réglage de I'ombrage et surveillance quotidienne

. Parasites Sarclage régulier

Compéiition pour la lumigre Espacemen des pieds
Vol Surveillance réguliére et replantation dés le début des pluies
Mélange males/femelles Séparation physique des pieds males et femelles
Dégats dus & la volaille Enclos fermé + surveillance quotidienne
10. de dela

Taux de survie > 70%

Description du du procédé de transformation

|~|||l|-|m

|
légende | EAEEGHRGRRENE
\ 1
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Au niveau local: sites pilotes

VOHEMAR : PLANTATION
FLORIBIS

150 pieds suivis depuis 2014

AMBONGAMARINA
10 associations

10 pépiniéres en 2017
30 pieds suivis depuis 2014

MASIAPOSA

1 association
1pépiniére en 2017

BEFORONA. : STATION FOFIFA
1 pépiniére en 2015
30 pieds suivis depuis 2014

= Au sein de chaque site
o — Organisation de producteurs
— Pépiniére collective
st — Séchoir collectif
— Parcelle de démonstration
— Replantations individuelles

— 1 Acheteur

MANJAKANDRIANA : N
PLANTATION “LES PEPINIERES
DE MANDRAKA”

1 pépiniére en 2012
40000 pieds replantés depuis 2015

Q060 L0 180 0 Miarires

= Recherche
— 30 pieds « sauvages » Ssuivis
— Suivi des pépinieres
— Journal de bord




Formations Juillet — Décembre 2017

= 3 formations « types »
— Cuelllette/identification (3/4)
— Bouturage/replantation (4/4)

— Seéchage/commercialisation
(2018)

= Dynamique collective
— Un partenaire local
— Un technicien
— Une « association »

— « Expérimentons
ensemble »

écirad
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Sulvi et validation

= Dispositif de suivi
— 2 chargées de mission

* Plantes
 Paysans
2 visites par site par an
] — 1 technicien par site y
= Dispositif experimental . = N7 7 i
— Plantation en station EM%“/ =
. I-. g:l o " S M o ' Formations " Créations eilonns
— Laboratoire analyses e T | B S A= ===
sensorielles = W= s &
— Partenariat Evaluation ex-ante des effets
Interdisciplinaire (dP F&B) (Chemin de l'impact)

« Program Theory Evaluation »

écirad




lllustrations

= Tampolo (piper nigrum et Girofle)
— 3 lianes par tuteur
— Semis direct sans pépiniere

= Masiaposa (vanille)
— Culture sur treille

— Godter les lianes pour déterminer le sexe (femelles
plus piquantes)

= Ambongamarina (charbon/riz/manioc)

— Plantation en forét domaniale => accaparement
foncier potentiel
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Conclusion intermédiaire

Innovation Complex

system \ / system
To Know:

Coproduction

in SES
Political )I \ Adaptive

system system

Knowledge To Do: Researcher
governance Build capacity training

Stakeholder / \ Social

collaboration learning

écirad

Knowledge governance

— Diffusion en temps réel des
bonnes pratiques a tous les
sites

Stakeholder collaboration

— Co-construction de I'agenda
de recherche au niveaux local
et national

Social learning

— Objets collectifs (pépiniere,
séchoirs, marque collective)

Researcher training

— 2 théses, 7 stages, cette
présentation



Perspectives

= 2018
— Guide de bonnes pratigues V2.0
— Enregistrement CITES/MEEF
— Financer la suite du projet
= QOctobre 2018: Assises de la filiere Tsiperifery
=> Nouvelles questions de recherche

= Extension du réseau: Ambanja, Toalagnaro,
Ambositra
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