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In a nutshell

" Little use of scientific insights for solving sustainability problems

e The ‘how-to’ question: actionable knowledge
" Key cause: lack of local embedding during knowledge development
" Requires rethinking the systems we work in

e Complexity-sensitivity
" How to organize actionable knowledge development?

e Two examples from DiverIMPACTS around co-innovation

EEEEEEEEEEEEEEEEEEE
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How can

cigm\lzé’db"‘to goals ) come about?

New value chains /7 v .

New partners
New labels
New regulations

Institutional innovation

New combinations

» Time, space, genes
New mechanization
New logistics
New tools

Source: Tittonell, 2014; Gliessman, 2015 TeChnOIOgicaI innovation

WAGENINGEN

UNIVERSITY & RESEARCH
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New (cover) crops/cultivars



Wicked problems

High
Uncertainty
Tame Problems
Normal Science
Conv. Env. Mgt.
Low

Wicked Problems
Engaged Sustainability Science|
Adaptive Management

Products are safe

Which alternatives?

Do they really work?

Feeding the world narrative
What will my neighbours say?
Coupling advice+sales

WAGENINGEN

UNIVERSITY & RESEARCH

S. Batie, 2009 4



How to organize science for such transformation?

SCIENCE

applied knowledge

« disciplinary knowledge

« multidisciplinary knowledge

« interdisciplinary knowledge

societal steering of
research agenda

WAGENINGEN Wesselink and Merkx, 2007 :
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How-to as research question

Contents lists available at ScienceDirect

Energy Research & Social Science

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

Review

Ten essentials for action-oriented and second order energy transitions,
transformations and climate change research

loan Fazey™", Niko Schapke Guido Caniglia®, James Patterson”, Johan Hultman®,
Barbard van Mlcrlo I~111ppa Sawc Armm Wlek“ Jlllld Wlttmdycr Pdulma Alduncc

L-

“Yet desplte the vast amount of knowledge already accumulated
there is still limited emphasis on understanding how to implement
change. This ‘how to’ question is now arguably the most important

| guestion for climate research.”

PeabBa VAT A TmbmcabemTona ~iTE MM AT VAT~ A ASE F "mcsccncn SATccbumaseni™

WALENINGOEN &f_//
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Perspectives needed for crafting usable knowledge

" Innovation system: co-development versus ‘rolling out’
" Complex system: expect unexpected behaviour

" Adaptive system: managing for optimality based on control versus
adaptation based on monitoring (safe-to-fail systems)

" Political system: determines what is salient, credible, legitimate.
Trust may involve ‘taking sides’.

@ COLLOQUIUM PERSPECTIVE

Crafting usable knowledge for
sustainable development

William C. Clark®’, Lorrae van Kerkhoff®, Louis Lebel®, and Gilberto C. Gallopin®

JAILD3dSHAd
WNINDO110D

Edited by B. L. Tumer, Arizona State University, Tempe, AZ, and approved March 18, 2016 (received for review January 27, 2016)

WAGENINGEN

This paper distills core lessons about how researchers (scientists, engineers, planners, etc.) interested in 7
UNIVERSITY & RESEARCH r . TS T

can increase the likelihood of producing usable k ledge. We draw

AS PN

@MPACTS




Co-innovation as a frame nise crafting

How we see the

_ world: framing
« Systems at different levels

- Emergent behaviour « Perceptions of others

Social
learning

- Adaptive management « Needs identification

Networks of actors

Co-innovation

Interventions and

responses: Are we doing the right
anticipating the « Accountability things: reflexivity

unexpected . Learning

WAGENINGEN (\
UNIVERSITY & RESEARCH ‘ @ KDDerIMPACTS 8
100years



Contents lists available at ScienceDirect

Agricultural Systems

B journal homepage: www.elsevier.com/locate/agsy
N o B ] g

Crafting actionable knowledge on ecological intensification: Lessons fron

co-innovation approaches in Uruguay and Europe

Walter A.H. Rossing ™, Maria Marta Albicette ® Veronica Aguerre ® Carolina Leoni”,
Andrea Ruggia ", Santiago Dogliotti
@ Farming Systems Ecology, Wageningen University and Research, Wageningen, the Netherlands

® Instituto Nacional de Investigacién Agropecuaria (INIA), Estacién Experimental INIA Las Brujas, Canelones, Uruguay
< Department of Plant Production, Faculty of Agronomy, University of the Republic, Montevideo, Uruguay

Journal of Rural Studies

Contents lists available at ScienceDire

Journal of Rural Studies

. 38

; |\] VIER journal homepage: www.elsevier.com/locat

World Development 140 (2021) 105382

Contents lists available at ScienceDirect
World Development

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

Understanding inclusive innovation processes in agricultural systems:
A middle-range conceptual model

Elizabeth Hoffecker

MIT D-Lab, Massachusetts Institute of Technology, United States

How do we enact co-innovation with stakeholders in agricultural research
projects? Managing the complex interplay between contextual and
facilitation processes

Julie Ingram , Pete Gaskell, Jane Mills, Janet Dwyer

Countryside and Community Research Institute, University of Gloucestershire, UK

Check for
Updates




Co-innovation in DiverIMPACTS

WPS8 Consortium coordi

WP1 Identification of success
and failure factors of crop

diversification across Europe

v

WP2 Promoting crop diversification in case Case Study Leader
/| studies through actor-oriented research .
& Case Study Monitor
WP3 Quantification of the benefits o
diversification through field experi
F 3
S rategies,
- ; and tools

WP4 Sustainability assessment of crip to sus ;ain crop

at farm, value chain and territory le dive; sification

A ong the

vy ue chain
WP5 From lock-ins to innovations and va i
redesign
J I A |
/ )
WP7 Transfer, disseminatio
WAGENINGEN - \
UNIVERSITY & RESEARCH - @VETIMPACTS
100years
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Shaping co-innovation

Start | ‘ | ‘ } , | |
WS1 WS2 WS3 | CcIM1 Cl M2 CIM3  End
Co-innovation workshop series Cluster meetings
Learn Reflect
AM1 AM2 AM3 AM4 FM

wasewmaen | U @MMS Annual meetings: share )

100years
1918 — z018



Monitoring for learning: interventions as experiments

' @erIMPACTS

Case Study Strategy level

Case Study Activity level

Monitoring tool: - Annual biography
- Learning Histories

Confirm or adjust

Mission, vision, causal
analysis, objective
tree, stakeholder

analysis

Indicators to monitor

Complexity- Performance
aware oriented
Expect to see Indicator-1
Like to see
Love to see

ACTION PLAN

Complexity-

Monitoring tools: - Event logs

- Quarterly Reflection Reports

Performance

aware oriented
Expect to see; Indicator-3
Like to see,; Indicator-9
Love to see, Indicator-12
Indicator -19

Intervention 1

Did it turn out as
expected?

What are the
next steps?

Complexity- Performance

aware oriented

Indicator-1 Intervention 2

Expect to see,
Like to see,
Love to see,

12



N
DiverIMPACTS Case Study #17 @mmrs

Case study 17 (Belgium): Grain legumes intercropping with cereals (not specifically organic)

-> Scaling-up “Winter pea for grains intercropping with winter wheat”

Olivier ROISEUX, Daniel JAMAR,

7 . Walagri CRA-W
7. walagri weer

cultivons I'expérience




Winter pea for grains intercropping with winter wheat

Previous steps of the project:

LIEGE université
Gembloux
Agro-Bio Tech

Wallonie

\

= /_//

2012-2018 : Research program at Gembloux Agro-Bio Tech (10 m?) -> Agronomic requirements %6
2015-2018 : Pilot tests with farmers at Walagri (10 ha)

- Testing results of research project in “real life” ,g

- Sieving process development ,g

- Economic evaluation for farmer & Walagri /E

- Create value-chain for pea grains s

2017-... : -> Scaling-up by DIVERIMPACTS (10 ha -> 100 ha -> 1.000 ha)

@erIMPACTS
r7r,w<:|k:|gri

cultivons I'expérience

D'AVENIR

Ensemble, agir pour un systéme
agroalimentaire DURABLE



Creating added-value by Intercropping

C\
Qw/erlMPACTS

e Y

Pea
+ +++++ +
Zj Wheat

Factory
toseparate = e Good quallty

by sieving Wheat \

Eco-systemic value

Rotations ? Technique ? Wheat .
High protein content Lower '”F_’Uts
Advisors ? Logistic ? Productive
Less transport
Business ? Contracts ?
| . >
r 10 ha Scaling-up
7 walagri

cultivons I'expérience



Acceptance & Promotion: model at Co-innovation workshop #1

/R&D “ ManagementTeanW

!

Leadership Team %Walag ri

l cultivons l'expérience
\ Technical Advisors

Farmers

r7r,w<:1|<:|gri

cultivons I'expérience




Acceptance & Promotion: reflections during Workshop #2

=

—

=

I\/Ianagement Team h

Leadership Team

|

Technical Advisors

.

7 walagri

=

5'w

Farmers

et

Marketing &
Communication

-,




The Walagri example

" Technically and socio-economically, pea-wheat worked
" Important lock-in was at the level of Walagri itself
" Creative change of system boundaries to overcome lock-in

" Innovation process continues: new technical and socio-economic
questions are emerging

EEEEEEEEEEEEEEEEEEE

@MPACTS
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DiverIMPACTS Case study #16: Strip cropping in the Netherlands

« Cumulative research activities since 2014

1Y
- From one engaged farmer in 2014 to sector- ST b e
wide awareness - l.
* Increasing engagement A ok g B
R
- Elements of success? ®
.‘ o
®
2019
farm locations

experimental station

A farm experiment
® stripcropping fields

C\
@MPACTS
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Abundance of ground beetles

Species
-Harpalus distinguendus
-Bembidion femoratum
-Pterostichus niger

-Unidentiﬁed species
Nebria brevicollis

Bemdidion lampros
-Bembidion quadrimaculatum
-Poecilus cupreus
-Bembidion tetracolum
B Blemus discus
- Trechus quadristriatus

-Harpalus rufipes
-Pterostichus melanarius

Bernad Osei

6m 12m 24m 48m

Treatment



More habitat by “refuge” strips

Ch ri's‘)\lreugnc[,e nhil-

PRINS BERNHARD [
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Yield effects at 3m Stl"ip width (in progress)

Potato Cabbage Carrot Leek Wheat Barley
157
T 1.07
o
>
(9]
2
T 05]
(0]
o
0.0
g & & &
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WAGENINGEN .
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Redefining the field to fit GPS lines

9 stroken
12 meter breed
325 m lang

0,4 ha per strook




The Strip cropping example

" Continuous flow of new (scientific) information i
" Researchers that understood farmer implementation roblm
" Advocacy: more than 150 media appearances

" Charismatic farms, farmers, researchers

" First location highly visible

" Fast response to knowledge demands:
e Tools, master classes, Q&A sessions geee= =

e Feeding the Ministry with ideas

WAGENINGEN % C\
UNIVERSITY & RESEARCH @rIMPACTs
ssoyears




Rounding up & a question to you

" Transformation requires a social-ecological systems perspective

" Design-oriented systems research requires different activities and
different management than analysis-oriented component research

" Change requires cumulative efforts

Activities and Context Causal Mechanisms Outcomes
Innovation activities Inclusive innovation
» Knowledge co-production Collective Consensus * technological
» Capacity building cognition formation — * organizational
* Joint experimentation * Institutional
* Relationship brokering, etc. \ I

Social learning Social capital I J’

Context for innovation
* Initial results of activities, * Individual level
including changed actor — * Group level
characteristics and * Local system level
innovation system context

Capacity to innovate

strengthening

Hoffecker, 2021
WAGENINGEN

UNIVERSITY & RESEARCH
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Thank you for your
Interest




Proof of concept at pilot scale @MPACTS

Application in “real life” of the results of research :

- Field’s scale
- Machinery available in the farm : sowing, harvest machines
- Classic commercialisation + Risk premium (€/ha) based on wheat profitability

- Biomass for industrial tests (sieving, transformation)
Data production:

- Yield & production cost

- Industrial sieving test

- Grains quality at large scale -> Industrial transformation test
- Agronomic & technical difficulties

r%wc::k:tgri

cultivons I'expérience




Proof of concept at pilot scale @MPACTS

Technical difficulties : Ex. Weed control

- Legal aspects -> “Pea+Wheat” as a new crop
- Mecanic control -> Tests

Economic evaluation -> Profitability for farmer & Walagri

- For farmer : higher profitability than wheat
- For Walagri : lower input & sieving costs -> need to valorize wheat with + 10 € / T -> Profitability =

10 €/T=0,005 €/bread <

r7r,w<:1k:|gri

cultivons I'expérience




Creating added-value in the value chain @MPACTS

Give value to Ecosystemic Services :

1) Support by “authorities” : ex. Agro-Environmental & Climatic Measures -> Lobbying -> +240 €/ha
2) Direct agronomical advantage -> 80 NU less -> +60 €/ha

3) Consumers willingness to pay -> BtoB -> Promotion to Food Industries & Retailers -> Need to measure
indicators with WP4

Higher value for higher quality :

- Pea:local (logistic) - physical quality - homogeneity
- Wheat : higher protein content

r7r,w<:1k:1gri

cultivons I'expérience




Connecting to emerging
scaling processes

Plant Probe
SCE‘““g.Of Scaling towards
something aspired impact
specific P P
Push Pull
Developing active

scaling processes

WAGENINGEN

UNIVERSITY & RESEARCH

Where would you position your
project currently?

What is needed for transforming to
low-or-no pesticide systems /
Ecophyto goals?

Wigboldus and Leeuwis, 2013
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