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Agricultural innovation and Japan
BEA/R—=L 3 EER

10 The Japan Times | Twesday, january 1, 2019

new vear special

Agriculture innovating to secure future

Farms rethinking hiring, benefits in
bid to attractand retain employees

KYODO

Decades ago, small family operations domi-
nated Japan's agriculture industry, buttoday, oo =

workforce, the industry is trying to make E
e

McKinsey&Company

OECD Food and Agricultural Reviews

Innovation, Agricultural

Productivity and Sustainability
in Japan

Empowering Japanese
£ agriculture for global
impact
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What will I talk about #Bo%tnz

1. Changing views on
innovation- towards systemic
approaches

2. Agriculture 4.0 and food
system transformation

3. Implications for organizing
co-innovation
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Changing views on innovation-

towards systemic approaches

41/ R—2 3 /Eﬁnl-j:a('l'é*ﬁ,.“d)jﬂt—
DRTFTLT TA—FIZRAITT

5. AGRICULTURAL INNOWVATION SYSTEMS IN JAPAN I 115

Chapter 5. Agricultural innovation systems in Japan

Innovation policy is moving beyond supply-driven approaches that focus on R&D and
specific technologies to a network-based setting, in which a more inclusive, interactive,
and participatory appreoach fosters greater innovation in response to pressing challenges
Jfacing the food and agriculture systems. This chapter describes the agricultural innovation
system in Japan and outlines the recent changes it has undsrgone. It provides an overview
of the gemeral innovation system, presents agricultural innovation actors and governance
of the inmovation system, outlines changes in roles and themes of Rd&eD), and presents the
main policy instruments and monitoring efforts. It then reviews the main trends in public
and private imvesiments in R&D, the funding mechanism, as well as the means used fo
Jfoster inowledge markets and networks.
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Where have we come from in

understanding agricultural innovation?
BRA/AN—2a30~DHERFE, ECHhLIRE?

® From the linear
adoption and diffusion
model..

" ...to Agricultural
Innovation Systems...

" ... that may support
sustainability
transitions.

WAGENINGEN
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Informal institutions, practices, behaviors, and attitudes
Examples: Organizational culture; learning orientation; communication practices

A

Agricultural research and
education systems

Agricultural
education system
 Primary/secondary
 Post-secondary
 Vocational/technical

'
Agricultural
research system
¢ Public sector

o Private sector
» Civil society

A

r

Bridging institutions

Political channels

Stakeholder
platforms

Agricultural
extension system

o Public sector

* Private sector

» Civil society

Cooperatives,
contracts, and other

arrangements

A

Agricultural value chain
actors & organizations

Consumers

{

Processing, distribution,
wholesale, retail

'

Agricultural producers
(of various types)

A

v

Input suppliers

'

;

!

Agricultural innovation policies & investments

General agricultural policies

& investments

Linkages to science Linkages to Linkages to other Linkages to political
& technology policy international actors economic sectors system




Adoption and diffusion perspective
HRRAEER] DEZA

Still often held view:
" Innovations = technologies

® Innovations come from outside
(from research)

" Tnnovations are communicated by ADOPT
extension

" Innovations are adopted by
individuals

Fundamental science -> applied
science -> education & extension ->
farmers

WAGENINGEN
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Adoption and diffusion thinking: key
criticisms BALEROERT  EiaHtH

" Introduced technologies are not
adapted to the context and logic
of those who are supposed to
adopt (one-size-fits-all)

" Individuals cannot adopt (even if
they know and want to)

" No effort made to adapt the
context to the technology

® So an individual oriented
perspective is sometimes
inappropriately used for
innovations which require multiple
changes at multiple levels

WAGENINGEN
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Figure 4.5 Cascade of innovations (Rotmans 2005)




Two systemic perspectives
RATFLBNLDZDODT TO—F

" Agricultural innovation systems: focuses on the

organization and management of multi-actor innovation
processes

" System innovation/transition perspective: focuses on the

enablers and barriers, and dynamics and politics of
transformative change

" However, boundaries between the two persepective are
often blurred - but they are rarely connected

Contents lists available at ScienceDirect

Agricultural Systems

AR e
ELSEVIER journal homepage: www.elsevier.com/locate/agsy

Beyond agricultural innovation systems? Exploring an agricultural

m
innovation ecosystems approach for niche design and development in S
sustainability transitions

AN INVESTMENT SOURCEBOOK

Ashlee-Ann E. Pigford®, Gordon M. Hickey®, Laurens Klerkx""

@ Department of Natural Resource Sciences, Faculty of Agricultural and Environmental Sciences, McGill University 21,111 Lakeshore Ste-Anne-de-Bellevue, Quebec HOX
3V9, Canada




Agricultural Innovation Systems (AIS)
perspective BEA/_R—LaV I RTL (AS) DEZE

" Emphasizes role of multiple actors and
institutions, and innovation as
institutional change next to technological
change

Institutional
development

[nnovation

® '3 network of Process
focused on bringing new

products, new processes, and new forms
of organization into economic use,
together with the and policies
that affect the way different agents Technology development
interact, share, access, exchange and
use knowledge’. (World Bank, 2006)

WAGENINGEN
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AIS emphasizes need to consider the full

chain and create interaction throughout

the chain ASTIE, TRTHOFT—VEEET DNEK,

ZLTFz—VNTHEEANETIN D R 72586

ke €3 % o> e

Processor Wholesalker Retailer Consumer
CHAIN ACTORS
Businoss sorv-
/A AL A EEY A oY SUET
A A= ﬂé A n research,
CHAIMN SUPPORTERS inputs, atc.

" A e) cowm
ﬁ s |:E|_| EEIJ pulicti'E!.-'. ’

CHAIN CONTEXT
—  Product
- -+ Money
~% — ¥ |nformation

Source: Adapted from KIT and IRR 20107
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Functions of innovation systems approach
£ ) R—L 3 UV RTLT TO—F Dk

" Broadens the view on innovation systems beyond
knowledge and interactive learning

" Js focused on what the collective work of actors in
an IS should ‘produce’ in order to make innovation
possible

" Hekkert et al. (2007): provide insights in the
interaction of forces that determine the slow and
difficult change of a merely locked-in system
towards a new equilibrium

WAGENINGEN
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/ Functions 7-om#s:

N O 01 AWDN OB

. Entrepreneurial activities: business venturing &

championing

. Guidance of the search: interactive vision making
. Knowledge development: R&D at different places
. Knowledge sharing in networks: learning and

experimentation

. Resources mobilization: financial and human

capital

. Market formation: making markets for innovations

or supporting them

. Creation of legitimacy/overcoming resistance to

change

WAGENINGEN
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System/transformative innovation: multi level

perspective (MLP) on transitions (Geels)

e ructurat YATL/EILT B/ N~ 3 Geelsh =L
ncreasing structuration 7!-‘ |\7 //3 /ﬁﬁ;mk?fa”’é \*J.’I-*_I_%E ( LP)

of activities in local practices

A
Socio-technical —
landscape /’—\/’/_\/’
(exogenous \ Landscape developments —_— >
context) / put pressure on existing regime, ~ _
/ N which opens up, 7 New regime
/ creating windows / influences
/ Market, user \‘of opportunity for novelties / landscape
/
f — —
_ , 5 >/
Socio-
technical , —
regime / ' >
/
/ N
I 7 : .
| , . . . New configuration breaks through, taking
Socio-technical regime is / advantage of ‘window of opportunity’.
. dynamically stable’. Adjustments occur in socio-technical regime
1\ On different dimensions
\ \ there are ongoing processes / >\
v\ Elements become aligned,
External influences on niches b and stabilise in a dominant design. . A
(via expectations and networks) A A Internal momentum increases Failed
aile
\\ ¢ P ;v_*f' ol innovations
Niche- +ﬂ+ﬂ p A A A
innovations ~ Small networks of actors support novelties on the basis of expectations and visions.
Learning processes take place on multiple dimensions (co-construction).
Efforts to link different elements in a seamless web.

» Time 13



Variety in niches: e.qg., alternative proteins
Sy F KB2 RO BDH

WAGENINGEN
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Power: it matters who and what drives
innovation /$7—B&E: #a. AL/ R—L a3V ERITOMNEE

Sealing up inclusive impact here ...
.. by scaling up good practice here?

\ Farmer markets

\/l = = manufacturers oS

Farmers and ; :
horticulturalists Purchasing

companies ' ; f/,
e
Supermarket Supermarkets
concepts
An illustration from
the Dutch food chain Scaling up profits here ... Consumers
Based on infographic by PBL (2012).

... by scaling up particular products and behaviour here?

Source: Wigboldus and Brouwers,

2016 Who decides what is innovated and goes to scale
in food systems?

WAGENINGEN _ _ _
UNIVERSITY & RESEARCH E.g. industrial agriculture? Or agro-ecology? 15



Transition and transformation

FSUTOVIVERTIURT A=Y

® Transition and transformation
are key pillars of policy
agendas worldwide

" Different drivers: both
natural, economic, and
technological

" Some of these have a
(potentially) disruptive nature
and affect power balances

" May affect both agricultural
sector and AIS ‘regimes’

WAGENINGEN
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Landbouw, natuur
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Summary &o

" Innovation and transition is not just technological
change, but social, institutional and organizational
restructuring

" Change in agricultural sector is part of broader food
system change (and also fibre, bioenergy, etc.)

" Food system transformation needs work beyond the
farm level

" Multiple types of persons & organisations needed -
working across scales and functions in food systems

" Collaboratively working on change through networks
(niches/regimes)

WAGENINGEN
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2. Agriculture 4.0 and food system
i =%4.0¢&
transformation  BXE0¢_, .o . ...

-

, AGRINEXT B8 AG 4.0,

¢
Farmer 4.0 ="/ -
How the coming skills revolution can e — NEXT GENERATION e

i icultu IGITA T
lz;ns orm ogncgu{ re “ AGHIC"LTUBE Expo TOKYO DIGITAL AGRICULTURE CONFERENCE
e P o o o o~ FRIDAY :gxgx)B}iLRLZ‘i 2017

Roland Berger Farm Smarter, Not Harder
Focus

Farming 4.0: How precision agriculture might save the world
Precision farming improves farmer livelihoods and ensures

sustainable food production :’NTERNET OF THINGS I
i SEPTEMBER, 25 / 2018
Ag FICVItu re ‘ ! MOSCOW / ECE SOCOLN

10 - 11 March 2020

Miracle Grand Convention Center, Bangkok, Thailand

THE FUTURE OF

AGRICULTURE 4.0
- 10T tech in the
farming sector

SEMINARIO

o
iotconfru
®9 OLIVER WYMAN

AG Rv 4.0

AGRICULTURE 4.0: THE FUTURE
OF FARMING TECHNOLOGY

)
GRISRAEL4.0
WA G E N I N G E N A ‘ »» = B Get Ready for Tomorrow's Agriculture

E _ S e, =
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Several major challenges, developments

and trends are influencing agriculture
TEREE. %K. FLY FHBECEEE5EITNS

of people in urban areas
will be of pension age”™

" Growing demand for food, fibre and energy

" Climate change, resource degradation
" Growing middle class and more critical consumers

" Ageing rural population and decline in some places, | =
i ; “'Corporate Greed !
rural population growth in other places - but farm __ .

succession issues virtually everywhere
SMALL FARMERS,

" Corporatization of agriculture versus family ot
(smallholder) farms, specialization vs ALAN BROUGHTON 5 15NA GARCIA
multifunctionality

" Shift towards food systems approach and new
Agriculture 4.0 technologies & concepts coming in
(vertical, circular, regenerative, digital, synthetic ...)

WAGENINGEN
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Agriculture 4.0 technologies and maturity

MAP OF TECHNOLOGIES AND MATURITY

®

EEA0DEMMEFDORAE

e, salo

S .
PRODUCE DIFFERENTLY HydrOpOﬂiCS Algae feedstock Desert agnCUIture
USING NEW TECHNIQUES
o, —
Q ™ AN
Bioplastics Seawater farming
USE NEW TECHNOLOGIES ,‘;@L g
TO BRING FOOD & Genetic modification Cultured meats
PRODUCTIONTO
CONSUMERS INCREASING Vertical/Urban farming
EFFICIENCIES IN THE
e 3D Printing
® % W B
INCORPORATE Drone technology Data analytics Nanotechnology Artificial intelligence
CROSS - INDUSTRY
TECHNOLOGIES %%
AND APPLICATIONS @) L
T N\ Food sharing
Internet of things Precision agriculture and crowdfarming Blockchain
Today Readiness to "Grow"” to Market Time

WAGENINGEN
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Source: DeClerq et al., 2018
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Agriculture 4.0 and plurality
BX4.0L70STTH

" Transformation and disruption are not value free and
have (competing/collaborating/co-existing) networks of
actors and underlying values, visions and paradigms:
sustainable intensification, ecological intensification,
agriculture 4.0, circular agriculture, vertical agriculture,
regenerative agriculture, nature inclusive agriculture,

etc.

Growlng Care Farmlng

il =
v -

AQUAPONICS

UhmotGdtSngp
Sys!

A GROECO®

COMMUNITY AGROECOLOGY NETWORK

WAGENINGEN
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Plurality of agriculture in Japan

RICE DUCKING

Rice ducking is a system of rice production invented by a Japanese farmer:
MBy releasing ducks into rice paddies, Furuno has achieved a
higher rice yield with much less labor and financial outlay, while at the same
time maintaining environmentally sustainable agriculture. Advantages are that
the ducks eat weeds (which means weeds do not need to be removed by
hand). thev also eat insects. the ducks' drobpinas provide nourishment for the

United Nations University ts, are constantly
| as sediments, at

EXPLORE PROJECTS ARTICLES PUBLICATIONS EXPERTS Al e
@ils, which are a
Japan’s Urban Agriculture: Cultivating fucks provide an

Sustainability and Well-being ger and healthier.
Siocersty. Green Economy, Agrcuture, U they provide both
ARTICLE

201.09-20
quel Moreno-P

T3 3

0 R

Photo: ekkun

BRIZETARENDSTE

22
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Are Agriculture 4.0 technologies niches or
part of food system regimes? How

transformative are they?

Degree of structuration

Regime

External
influences on
niches

Niches

Socio-technical

Example of transition pathway

Y M
Landscape Turbulent landscape
Landscape pressures on P nd
regime, opening windows of ’
opportunity ’

7\
A |
7\
\ /

/
¢ New regime
influence landscape =—————>

Technolo, . —
gy Regime reconfiguration with

de- and re-alignment of its
structure

! Dynamically stable regime
with coevolving and aligned

processes
el
el
4
— /
pl—
Learning processes in small and seamless

networks of actors and heterogeneous elements
supporting novelties

Progressive alignment of
elements and stabilisation of
socio-technical configuration

EFRA.0DHEMIE. = v FEDH
2
DMN? EDKIICEELTNS?

— KRORFLLYD—LD—ER%

Example of lock-in

e

Slowly evolving landscape

Regime is too stabilized/rigid and
thus resists to niche innovations

Failed innovations

» Time

WAGENINGEN
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Mapping food system(s) diversity

Z2HET—FORTLOTY T

Socio-technical landscape

L — 7 T N

Food system type 1 Food system type 2 Food system type 3 Food system type 4

Support structures 1 Support structures 2 Support structures 3 Support structures 4

Conventional
productivist
system

)

Input-
substitution
system

Agroecological
system

Resource
constrained
system
Level o?écolo ical|intensification )
I/ 7 : —

Hierarchical
and formalized
industrial VC

@

and territorial
embedded VC

Spot market - |
driven VC

Shared
governed VC

~

Power asymmetry / Crop productivity (ha) \
> >

Trust and commitment

] ] |
L I 1 T

4 A4 v 4

Environmental security

A

Social welfare

Y

Food security and nutrition

A
A

WAGENINGEN
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‘Dark side’ of Agriculture 4.0
BE40NBEM

" Advocates emphasize often
economic and environmental gains,
however Agriculture 4.0:

e May be incompatible with people’s
values (e.g. genome editing)

e May have unknown and unseen
effects which become visible
when going to scale (e.g.
nanoparticles)

e May have inclusion and exclusion
effects with social repercussions
(e.g. data ownership, farmer

. : : THE DARK SIDE OF DIGITALIZATION: WILL INDUSTRY
deskilling, farmer identity related 4.0 CREATE NEW RAW MATERIALS DEMANDS?

to digital agriculture)

WAGENINGEN
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Towards agriculture 5.0, 6.0, 7.0?

B2¥5.0, 6.0, 7.0IcmITT?
Definition

To define the 7th agri-food industry, the 6th industry needs to be explained first. Conceptualized and developed as a government agricultural development policy in
Korea and Japan, the 6th agri-food industry is basically combining agriculture (primary industry=1), food manufacturing {(secondary industry=2), and the service industry
(tertiary industry=3) involving sales, marketing, education, and tourism. This combination (1+2+3=6) allows local farmers to create new businesses and economic
opportunities including manufacturing food product with their crops, running education or agri-tourism businesses using their farm products or facilities.

The 7th industry is basically adding cultural diversity value to the 6th industry. It is created when applying the Asian 6th industry concept to the US local farming

community's effort to grow ethnic crops and produce ethnic foods.

Society 5.0
» m berspace

Current information society (4.0)

MBS

SocnetySO 2 S 1.0
\/Vhy is 6th Sector Industrialization in e i oo
Agriculture AagEEgEK BN

)
Toyohiko Matsubara

Professor, College of Economics

Shigenori Kusuoku | ¢
Part-time Lecturer, Ritsu.mei.kan Unit

" And what about mlxmg Agrlculture 4.0 e Earth
technologies with ‘retro-innovation’
(e.g 'y mixed SystemS, regenerative gig:;::ﬁzrﬁl;(l)tﬁec011c1]1ngProductlonWlth

Evan D.G. Fraser 1.2 B, Malcolm Campbell 2

agriculture, etc.)?

WAGENINGEN
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3. Implications for organizing
innovation «/~A—vavofEs3<vizht-a%
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What do future(s) of agriculture imply for
AIS? E%@iﬁﬂéb\%f'bd’;ﬁ%'f//\—/a AT LR

~NDREEIE?

WAGENINGEN
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Global Food Security 24 (2020) 100347

Contents lists available at ScienceDirect

Global Food Security

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

Dealing with the game-changing technologies of Agriculture 4.0: How dowe )
manage diversity and responsibility in food system transition pathways? &

Laurens Klerkx™", David Rose”

“ Knowledge, Technology, and Innovation Group, Wageningen University, the Netherlands
b School of Agriculture, Policy and Development, University of Reading, United Kingdom

28



How do policy frameworks contemplate
diversity in agriculture and food system

fUtU res? E&m*’”%ﬂli EDEDIC

EXRODSHRMEEREDTI—FO AT L

[CHRY L DA ?

Programa Estratégico ~ Hol

Aumentemeé ol valor de
Ias exportaciones agroalimentarias

Ry - -
e

< sustainability

A

Article

Translating Agroecology into Policy: The Case of

France and the United Kingdom

Raquel Ajates Gonzalez !*, Jessica Thomas ? and Marina Chang

WAGENINGEN

UNIVERSITY & RESEARCH

Ministerie van Landbouw,
Natuur en Voedselkwalltelt

B e B &

Landbouw, natuur
voedsel: waardevol
en verbonden

Nederland als koploper in kringlooplandbouw
e ®
(' \

Marco Juridico y Normativo )
T de la Produccién A l6gica S
MDPI) e la Produccién Agroecolégica 5=
de Nicaragua

Canadian Agriculture
and the Age of Data




Contemplating diversity in AIS
AISIZ 1T 3 BHBE~DERE

" How agriculture is done and seen is sy (S R R
changing and sector boundaries are |
blurring — multi-sector, country and
technology interaction emerging

People, Dignity, Justice

Planet

" Contemplating diversity of agricultural
and food system futures, power and /

.
ethics
olicy 47 (2018) 1554~1567
Contents lists available at ScienceDirect
Research Policy
journal homepage: www.elsevier.com/locate/respol

Can disrupting AIS offer some insights?
Towards Innovation 3.0

Adaptive Three frames for innovation policy: R&D, systems of innovation and m

Emergence transformative change =

in Complex
Systems

Innovation 1.0 Innovation 2.0 Innovation 3.0

Interactive

Technology Sy

Transfer

disciplinary
Knowledge
Processes

Johan Schot’, W. Edward Steinmueller

Science Policy Research Unit (SPRU), University of Sussex, United States

Innovation 3.0

v" Based on the dynamics of complex social, economic and natural
systems (cf. food systems: ‘complex adaptive systems’)

v’ Integrates and builds on Innovation 1.0 and 2.0

v’ Recognizes ethical dilemmas John Ingram,
v" Combines technological and institutional innovation 2016 based on
v’ Deals explicitly with power and politics Woodhill, 2012

WAGENINGEN
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Contemplating responsible innovation in
AIS AISIZETBEEHBA/ A— 3 VADERE

RRI is about: including all actors,
and considering specific key issues and process dimensions

Research Q

Community

Policy Makers ||

Anticipative
and Reflective

Diverse and
Inclusive

Gender-
Equality

Science
Education

Education
Community

Governance

|| Civil Society

Public Organisations

©

Engagement Open .
Open and A::ess Ilesponsn'm
Transparent and Adaptive
o, ) - Source:
Business & Industry @TOOIS
N
Chapter 2
Case Studies for Responsible Innovation:
UK Research e A Pl iy Lessons from Fukushima
% and Innovation ! Chem-Bio Informatics Journal, VoL 18, pp.164-172 (2018)
Yuko Fujigaki
Developing 'Alternative Practices' for Responsible Responsible innovation in molecular robotics in Japan

Research and Innovation in the UK and Japan
D 23 I R 4 Abstract This paper deals with the NPP (nuclear power plants) accidents in
W A G E N I N G E N Lead Research Organisation: University of Edinburgh GaNoditzv; Rifi€vin Bt Dasik Yodhifaga s MYHio/T o Fukushima in 2011 in the context of responsible innovation, Based on our book,

Ryuma Shineha®, Akihiko Konagaya®
UNIVERSITY & RESEARCH Department Name: Science Technology & Innovation Studies 3 1



How does this connect to some other

challenges for the Japanese AIS?

McKinsey&Company

Pursuing such a program would require an incremental approach, for instance beginning
with targeted pilot programs rather than attempting to implement new measures across
several regions at once. More specifically, players in Japan's agricultural sector could
designate specific pilot regions and enact decisively high-productivity best practices. As
the pilot projects produce success stories, the practices can be spread to more regions,
focusing on producers that are most willing to make needed changes in their processes.

A broader range of stakeholders, including
universities and research institutions, should also be
brought into the effort to achieve the greatest success

Agricultural improvements go beyond better cooperation among farmers, co-ops, and
regulators. A broader range of stakeholders, including universities and research institutions,
should also be brought into the effort to achieve the greatest success.

Need for brokering
interaction and

partnership for co-design

and co-innovation

WAGENINGEN
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LAMZBARDAISH
ABDREERUDIT L

nasme

OECD

Japan strengthened the engagement of farmers and other stakeholders in R&D
planning, implementation and evaluation. Gomg forward, developing co-financing
schemes for agricultural R&D investment with producers would allow the
agricultural R&D system to be more demand driven. Co-financing schemes also

Innovation in agriculture in agriculture today 1s more dependent on the technologies
developed outside agriculture, such as genetics and digital technologies. This
requires collaboration between public and private actors across sectors, and Japan
needs to further strengthen the interconnections between AIS actors across sectors.
While FKII and tax incentives for research collaboration are useful iitiatives in
this direction, Japan should remove the remaining impediments to cross-sectoral
collaboration and further integrate agricultural R&D system with the economy wide
innovation system.

Attracting skilled labour to agriculture requires making agricultural industries more
appealing and conducive to mnovation and entrepreneurial opportunities. Skilled
labour from different education backerounds can also enrich the innovation process
in the sector. More entry of private service providers, such as technical advisory
services, would enhance skill supply in the sector.

A mismatch between supply and demand of skills limits the capacity of the sector
to develop and uptake innovation. Responding to the evolving need for sklled
labour in agriculture requires retraining and regular adjustment of education
programmes that reflect industry demand.

Strengthening partnerships with the agricultural industry would allow agricultural
colleges to expand their capacity and meet the labour-market needs more
effectively, for example through more systematic participation of professional
farms and agro-food industries in teaching and funding.

e
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What can be done to enhance co-
innovation? Some examples

AR T3 - 4/ _R—2 30 2EETBIZIEL
ESThIERLOMN 2 (1 DB O

1. Reflexive interactive design: user driven
transformation oriented design

2. Innovation brokers that foster co-innovation and
transition networks and match demand and supply

3. Farmer/sector-driven research agenda setting

WAGENINGEN
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1. Reflexive interactive design of animal
production systems ZEE:EIRR0% .

Morph.
function

2. Structured
design |

’ Dev. ~ Create
sustaining ‘ space for

network(s) niche exps.

R

Uptake of
partial inno-,
vations’

challenges

A
1. System &
actor analysis

(Collective)

Goals & Key

system B Briefs of ] ’
analysis Require- / l,
3. Structured '
design Il o
. ¢ ! (External effects)
function \ q
chart \ S
\ \
research Y M
\ ~ A~
interactive WL I S
~ & /
optional iteration TS Ty
/
WAGENINGEN Source: Elzen and Bos, 2019
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Laying hen sector oz

|
[TTTIL L

EGG COLLBCTION FACILITIES IN THE CENTER.

The basis for a comfortable
chicken life is to be free of
hunger and thirst.

How much space does a hen need?
A laying hen needs the followng space to carry out
her natural behaviours:

eating 446 cm?

drnking 446 cn?

scraping ground/foraging 799 enm?

cleanng 1076 cm?

dust bathing 1076 cm?

DUSTBATHING [N THE FORAGING AREA egg laying 1055 en?
ON THE GROUND FLOOR. resting 538 em?

GROUP LAYING NESTS

a Houden
‘ *\, ¥nn hennen
*

© 2000 Moudes wie oo (vwa Sexdervardarwan o
s shor: AW Vasmebdesiar com

If we take into account the tme that a hen spends on
these behawours, the extent to whach hens ‘synchromze”
their behaviour (1.e. the extent to whech they wish to carry
out a behawviour at the same time) and the necessary space
between animals for these behaviours, then we arrive at a
husbandry system which supples 2214 ¢cm? per hen

- or 4.5 hens per em? living space.
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Is this fantasy? &&zsE~

3 -

S A

Yes, fntsy come true
(in 7 years time)

5
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Another example zoEsoH
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And another one... &5i12£5—204l...

KIPSTER
Vi | dner

m Iupb

yriengel .‘;

Z Haanburgers

W Lhede \\ \\\&\

\\m\\“‘m\-\\
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New Zealand

Following are two of the concepts that have been developed out of the
Leap 21 project of how our future dairy systems could look. One has a
natural theme and has a focus on provenance, while the other looks to
employ more technology in order to farm with greater precision.

Future d_airging concepts

] Better balanced pastures:
High encegy pastures on the intenswe
10, highee ywldng with a better
bolance of ondrGy and protesn, theough
e w30 of dworse Pastiutes, hySedaaton
G‘M

3

..-": 2 Manage rumen bugs to reduce
methane:

1 forage mix to perfectly match
animal diet requirements:
Oftering dhets 1o the animats that are
well-balanced, match seasonal demand
A0 LOSUCE NAIONE ExLreton

W
VO
1
2 Right plant, right place,
night practice:
Plant species ace chosen according to
the funcbons that plant needs 20 fulfd in

the system and the ecologal condibons.
©n each part of the farm

q Right forecast, right
irrigation, right moisture:
Water i used vevy prudently, making
sure that every deop counts. Water and
nutnents are recydied in the system

fvery animal born has 3 purpese:
Thes concopt phaces a hegh respact for
anumals, by makng sure every anemal that
5 boen tuifils 8 legrtimate purpose, and it 6
treated with high welfare standards. Sexed
semen can be used for replacements and

]

Vacomes o additves will redhuce
methane censtons, and theough more
offectve e of the plant energy,
<ontributo 10 better production and

remamder ung the best genetics for beef oW condition.
producbon with kocal processing
v LS .
: o == R
and N\
J Nature, pesple and climate: [ Transparency and trust: ] Produce to the world and 7 Optimised once a day: [ Every space has a purpose:
Carbon capture and providng habitst The system is highly transparent to engage the community: The form 5 dengned to operate as Aveas of the facm are assigned to
for biodwersty, sod eromon control comumess and to the New Zealand Local busness opportunities are developed 2 once 3 doy mdlung faim, sllowg partular functions, with fiexble
and prowion of shelter for anwnals. Ctnens, 10 that they can be sure that purponefully. Ths is to ensure that local more Lime for owners, makang & more Doundanes. Lower-value a1083 ¢an bo
Thio Creatos opportuntss for ob o oa-farm and 4 are a well s employee-frendly work schedule, and planted with trees. planting of Npanan
Creaton aad communty ked progects. e value chan are conuatent with the Larmers. Developing kacal brands 10 help . g cow and longs areas can be expanded, and critical
for biodwersty enhancement any chaims made. stabedre matkets by increasing Cuitomer TOUrCe aceat are actvely managed
Ioyaity and enhancing consumer trust
through provenance. NOIE e
D
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High tech, high control

J Treat urine to recycle nitrogen:
The uene will be sprayed in o timely
fasheon with an inhiioe 1o reduce
NANEAtoN, peesennng nitrogen for
Later plant e (the sprayer could be
astomated)

@)
il

1§ Sexed semen to add value:
The cows begn mating with soxed
2N 10 Create replacerments as
needed, vath the remainng Cows uied
with beed somen 10 peoduce valued
anmals for other markets.

5 Retive management for business
resilience:
Use of tadored fnancal products such as
ik pece futures and weather futures to
LNOOth the Cycies of market and clenate
k. Moce flexble boundanes may allow
{oe new and e opportunities.

iy e s 55 bk s K0k S B0 By S, COMETIE SR, 0 T S GO0 of SSerene

Dairynz=
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Reflections ==

" Reflexive interactive design helps to make
transformative food system ambitions tangible

" Design can be applied for different food system futures

" Designs are a starting point and it requires considerable
follow-up activities and some determined champions of
change

" Designs guide ensuing science investments and other
interventions

" Requires mission oriented innovation policies to support
the ‘niches’ and destabilize the ‘regimes’

WAGENINGEN
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2. Innovation brokers that foster co-

innovation networks and match demand

L) R—LavDRy FT—H EREL. BE
and supply Zeass 7382078207855 "

" Several of these organizations
have emerged since the 2000’'s in
the Netherlands

® Some have been active for a Broker
while, some continue to exist

" Have also emerged elsewhere

WAGENINGEN
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Intermediation i

Informational...........c......

functions

Enabling access
to information
from one or
more sources

Linear dissemination of
knowledge from
producer to user

WAGENINGEN
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Helping people
make sense of
and apply
information

..................................... >

Knowledge
broker

Improving knowledge
use in decision-
making; fostering the
co-production of
knowledge

eersserersess RRIGHONG o Systems
functions

functions

Innovation
broker

Influencing the wider
context to reduce
transaction costs &
facilitate innovation

Co-production of
knowledge, social

learning & innovation

Source: Shaxson et al., 2012
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Innovation broker functions

4/ R—=2378—H—D&E

= Connecting demand and supply in
knowledge infrastructure and forging
linkages for formation networks

= Main tasks:

= Vision building and
demand/supply articulation

= network formation

* innovation process management
(i.e. network facilitation,
reflexive monitoring)

= Contribute to realizing several
‘innovation system functions’

WAGENINGEN
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Innovation consultants
A/ RX—=oq3a Y] bk

ot®

" Do ‘innovation’ quick
scan/SWOT analysis

® Search and matchmake with - Iln(n':vgi‘::fn’bouse
possible cooperation partners

" If needed facilitate the Cl°
collaboration B e e e 6

2 connectin
¢ agriéfoo

\ =2

N o
Stﬁn\ﬁland
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Innovation centres 4/R—> 3 v 48—

m

Inspire to create
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Innovation centres «4/~x—v 3>t 4—

provincie
elderland
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Innovation centres 4/ ~x—vavtr 48—

AlgaePARC

is part of anGEHIMGEMm
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Australia #—xz +rsy7omi

J/‘foodagilitg

How we work

An agile,
design-led

iNnNovation hub.

At Food Agility CRC we don't just invest in research, we are an
innovation hub that brokers teams, curates innovation projects
and develops creative digital solutions for maximum industry
impact

We start with the :hdnt’ﬂl_,LS 'acing the agrifood industry. Then
we bring together experts from across the agrifood, technology,

research and government sectors to create new digital products

and services that tackle those challenges in sometimes
SUrprising waus.

WAGENINGEN
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Food Agility promotes data sharing within trusted networks and

we are agile, involving end-users right from the start, market
testing digital solutions early and making improvements along
the way.

We also keep a close eye on industry and market trends,
collecting, analusing and presenting information about digital
technology in the agrifood sector.
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TransForum (2005-2010)

BEDTOY Y FTransForum (2005-2010)”

" Short to medium-term focus (1-5 g

years) ) TRansForRuMm

" Portfolio of 30 projects

" Budget of 30 million euros (to be s
matched 50% with industry funds) 'A

" Core vision ‘metropolitan
agriculture’

" Connecting to ongoing initiatives
" Support types:

e Funding (for R&D)

® Brokering

e Facilitation

WAGENINGEN
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http://www.google.nl/url?sa=i&source=images&cd=&cad=rja&uact=8&docid=Zy92HxkZ0g3bJM&tbnid=JImJt_nB09iGJM&ved=0CAgQjRw&url=http://www.thebankamsterdam.nl/nl/huurders/marqt&ei=AO5kU_SDF4_-8QWr8ILgCQ&psig=AFQjCNF7LJXz8OMGms06WpBG6YqvsOZaAQ&ust=1399209856561154

SIGN: Innovation Foundation Horticulture
W70y FSIGN : BESEFDR-HDOA / R— 3 U EE”

® Long term vision:
started in 2002 with Q.‘"")

-d :/N ' &
vision for 2020 !(asals Energiebrop' Lj[d”

" Initial vision:
greenhouse should
produce energy

" Now much broader,
e.g.:
® Polydome (High
Productive Polyculture éf ' S
Systems)

e Work is Gaming:
gamification of
horticultural labor

WAGENINGEN
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Courage 2025
“Courage 2025”7045 A W

" Focus on the long term

" Free thinking to develop
radical ideas

" Initiating experiments and
pilot projects

" Making connections with
uncommon partners (games
developers, garden designers,
etc.)

" Themes: energy & climate,
closed cycles, animal health,
entrepreneurship, nature &
landscape

WAGENINGEN
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http://www.grassa-unlocked.nl/

Cow garden “Cow garden"Z7o< x4 k
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Topsector Agri & Food
w492 —Agri & Food7 045 5 A

-

i Sy & ——— N >

Top Sector Agri & Food:

societal challenges a

Co-financing

Contact details economic Opportun

Q

TKI Agri & Food

The Top Consortium for Knowledge and Innovation (TKI) coordinates the creation of the
Knowledge and Innovation agenda of Top Sector Agri & Food, takes care of the research
programme and advises the Top Team Agriculture & Food concerning arrangements with the
Minister of Climate and Economic Affairs.

As far as the research programme is concerned, TKI Agri & Food supports innovation with a
number of its own arrangements and offers co-financing for, for example, EU projects. So far this
has resulted in around 500 research and innovation projects, large and small: TKI projects, MIT
projects, NWO projects and EU projects that have all been supported financially by TKI Agri & Food.

An overview of all arrangements and options for co-financing of projects by TKI Agri & Food can be
found on the Co-financing page. There you can find documents needed for the project justification
and reporting.

WAGENINGEN
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Platform for responsible innovation

EXEHBIA/ R—a Ittty F D4+ — LA

NWO PLATFORM FOR RESPONSIBLE INNOVATION

MVI

Platform voor Maatschappelijk verantwoord innoveren

D Circular and biobased economy

D Governance and regulation

D Smart mobility and
manufacturing

PROJECT

A socially robust practice

of biomarker technology

Under which ethical, legal and societal

' conditions can biomarker tests be embedded...

WAGENINGEN
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D Energy transition

D Health and quality of life
D Sustainable agriculture

D The digital society

PROJECT
Responsible animal
genome editing

Genome editing promises significant benefits
for animal husbandry, but also raises importa..-

D Global and inclusive
development

D Human values and technology

D Sustainable water

PROJECT

Ethical and juridical
implications of
epigenomics technologies

A new technology on genome-wide DNA
methylation profiling could improve the abili..
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Reflections ==

= Innovation broker helps to match demand and
supply

= Tnnovation broker builds capacity for
transdisciplinary research and innovation

= Innovation broker can help enact ‘missions’

= But, innovation broker role is not an easy one:

= Balancing demands from different parties - different
accountabilities

= Maintaining legitimacy in innovation/transition
process in light of ‘creative destruction’ can be hard
— dealing with issues of regime power

= Innovation broker role is quite intangible, so low
willingness-to-pay for this role

= Sometimes hard to navigate the diversity of
programs

WAGENINGEN
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Implications for roles in AIS: extension
AISIZH 1+ 3 ERDEE

" From information intermediary (science -
>practice) to knowledge broker (between
multiple bodies of knowledge)

" Given pluralism of current extension (or
advisory) systems and complex queries of
clients, need to consider ‘networks of *’
advisors’ (brokered by innovation broker) \

" Brokering between the science system and
the extension/advisory and education
system

WAGENINGEN
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Positioning innovation brokering in AIS
AISIZEITEHA4/ R—2 3T a—h—DONEDIT

" Recognition of new/expanded roles for research and
extension towards innovation brokering:

e Other job perception & skill set needed (not only
expert role)

® Other evaluation criteria needed (not just
publications)

e Intangibility of much of the work
® Role demarcation and ambiguities: who does what?

WAGENINGEN
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Farmer-driven research agenda setting
ERITEHMOMETOT T

® Bioconnect: Research funder with co-innovation
perspective

" Short to medium term focus: platforms for generating
and executing R&D and innovation agendas for 1-5 years

" All value chain actors are present and have decision
making authority and monitor progress

" Product or theme based workgroups

MET KENNISNETWERK VOOR DE BIOLOGISCHE umw EN VOEDING

WAGENINGEN
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Funding body - Ministry of Agriculture, Nature and Food
Quality:
Three directorates involved (agriculture, trade and industry, JENEENESEEENEEEEEEEEEEEEEEEEE,
knowledge) . . -
: Bloconnect :
| ]
4 . . . .
n
Knowledge committee checks on . Organ|zat|0n .
overallthematiccompliance MEEEEEEEEEEEEEEEEEEEEEEEEE
‘\
*
A R
*
‘0
*
PWG
hmmmmeg Ministry . o Other policy
. : : . representatives# [ ‘.‘ »| makers
= o*
[ ] u *
P O 7
*
. . Farmer Farmers’ ; .+ | Research
- ; = »| constituency [ > represen- JRL L L PO theme P
T = tatives* . ’ coordinators# | | | Researchers I«
: Q- . o Knowledge s +——>
N 5 gemmmnnEE ! % managers
n i et ! ‘.’ (facilitators
[ ] 1 f L 4
. O -..'-' Industry | L -----“\
. . "trnaaa constituency | Supply, processing
. G) = > < —» and trade Consultants# Other
n d »
s T - ! industries < » consultants
s C - | | representatives* (within or outside
= O . mmmm - F firm)
L} 4 AY
- O . I Constituencies are !
. . 1 consulted for ' Advocacy organizations*
. O » ! research queries and | v
m o= 1 receive results of ! -
- m . | ongoing projects b TN e Bio-knowledge
. . e . Civil society portal /
mannmnl constituency Information
; broker
e ity i it \
1 Research results and other useful information i
N e e e e e e e o e o e o e o e o e e e o e e e e e o e o e 1
WAGENINGEN rmm e
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From Bioconnect to Bionext
Bioconnecth 5 Bionext~

" Initially heavily subsidized (10 million euro per year)

" Handed over to the sector and merger with Biologica
(sector organization)

" New organization: Bionext
" Tnnovation broker function funded 50% by Topsector

Topsector
: Agri&
«“ Bionext g

WAGENINGEN
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Reflections ==

® Fconomic demand # substantive demand

" Multiple demanders with different institutional
backgrounds - demand articulation is dialogue and
negotiation

" Network approach provides dialogue and ownership, but
mutual understanding is not automatic

e Facilitation and capacity building
e Mutually understandable ' boundary objects’

" Could be broadened to a responsible innovation platform

WAGENINGEN
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Conclusion: suggestions for the Japanese AIS
£ . BA QAISICHEIT-12E

® Some suggestions:

® Get a good overview of sorts of food systems, underlying
paradigms and how they relate to Agriculture 4.0 technologies
or other technologies (and their ‘sub AIS")

e Determine where different foods systems are in terms of
transition and transformation (and how they link)

e Determine what sorts of missions are important and what that
implies of niche support and regime destabilization

® Set-up targeted initiatives to stimulate co-design and co-
innovation — connecting public and private interests and values
— Japanese style as there is no universal recipe

WAGENINGEN
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HYUMES TTWVELE
Arigato gozaimashita!
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