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Agriculture in a changing world
Developments in Wageningen
Global issues 2009

Science forum themes

New arrangements

WAGENINGENNEGEEH

Yuiily




d

S




Poverty and hunger (MDG1)

1.4 B remain poor
Poverty at $1/day, 2005 PPP
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Source: BASED ON Chen and Ravallion 2008. From J. von Braun
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Global issues

Poverty and hunger (MDG1)
Health (vDG4,5,6)

Climate change (MbG7)
Energy (MDG7)

Deforestation and land
degradation (MDG7)

Urbanisation (MDG1/7)
Water (MDG7)
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Increase In productivity
Development from craft into industry
Chain organisation

Globalisation
Multiple goals
Food and feed for health and lifestyle
From a linear knowledge

model to a participatory model

130 kg/ha per year
°

2.5 kg/ha per year
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Wageningen in 1997

Old campus university & many research institutes
Student numbers decline (as at all AU’S)
Split or merge?




Rethinking the position of Wageningen
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The living environment

Unifying Concept
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Rethinking the position of Wageningen

Biological
Social

Linking the
knowledge chain

Strategic research
Applied research
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Knowledge chain
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Medieval or First
Generation University

Research or Second
Generation University
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Research, education and knowledge
valorisation; professional and academic
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Wageningen UR 2009

Research B iy
From applied to academic . TJ
« Wageningen University Firier M .
« Contract Research Organisation
 Van Hall Larenstein
Focus on quality L
« Academic recognition NL (5 top awards) g
Science for impact on
e science, society and business

e
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Wageningen UR

Education
Prof. B & M, BSc, MSc & PhD
Life long learning
>10.000 B/M students
>1300 PhD students
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Waaeningen UR

6500 faculty and staff

Turnover € 670 m

Extensive international network &
presence

Active partner in PPPs

Food Valley

Technological Top Institutes: Green Genetics,
Food & Nutrition, Water, Climate

EU programs and networks of excellence
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R: Increasing student nu

New bachelors

New masters
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Number of PhD theses per year

240

200
160

120
30

40

1920 - 1960 1970 1980 1990 2000 2008
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Sustainable agriculture and fisheries
Infectious animal diseases

Food

~ Nutrition & health

g;{;Bio-mass

I Chains
& Food Production =
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Marine resource management
Landscape and land-use
Nature & Biodiversity

Water management

& Food Production
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Health
Lifestyle

Livelihood

Campaign
October 2006

Living

Environment
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'he Wageningen approach: biological
Planet

'

Ecosystem

'

Organism technologies

t Products

¢

Gene/ Molecule




'he Wageningen approach: biological and social
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R: research

Inspiram

Fundamental Strategic Applied

Co-innovation processes
Public private partnerships
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petences: T-shaped skills

Knowledge
(methodology and subject matter)
Attitude (academic)

Skills (scientific research)
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Generalists
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Wageningen UR

Successful partnerships
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® 1 project
® 2/3 projects
® 4/5/6 projects
7-10 projects
> 10 projects
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The development of global networks:
Capacity building
Science for impact

Europe (>200 projects 30 m)
ARI's (ECART/NATURA)
CGIAR

NARS

Industry
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Security

WAGENINGENNGHE

Financial
Stability

Political
Stability

Economical
Stability

Energy crisis
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imate change: long term |

Climate change impact on agricultural productivity by 2080,
factoring in carbon fertilization (%)
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f

Projected changes in agricultural productivity 2080 dua to d /
climate change, incorporating the effects of carbon fertilization

-50% -153% 0 +15% +35% Mo data

Source: Cline 2007.

Courtesy: J. von Braun
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Long term challenges for the Agri-food system (2050)

Robust food production 2x
Eco-efficiency 2x

Less land, less water, less nutrients, less
agrochemicals, less environmental impact

Framework: Biobased Economy

Billion World population
) III!!!=ii::!===iiilll
6.0 —
—e— WORLD
—i— DEVELOPING WORLD
2.0 _
0.0

1990 2000 2010 2020 2030 2040 2050 2060
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A/hat Innovations are needed?

For the whole agri-chain and environment

Institutions
regulations, laws, customs, beliefs, norms and
organizations, incl. in education, research, extension

Governance

Public policies for strategic directions change, incentives,
and facilitation of institutional & technological innovations
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Market Tops - 87 vs 29 vs 97

Resilient natural resource systems |

Greater resilience for livelihoods D.QW/\HF\M

' Y "\\\ i
Coupled social-ecological systems A o= 1929
. . . All three series normalized for percent blue = 1997
Alliance with frontier research? | e rom fhe merket ek AN

http:/fwww lowrisk.com

(Critical Transitions
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Scheffer, Carpenter, Walker, Foley and Folke
2001. NATURE

Ecosystemn State
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1. Resilient natural resource systems
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Science Forum 2009: Themes

2. Nutritious diets & safer food
Biofortification, diets, safety, frontiers

Health/ “Quality of life”
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Science Forum 2009: Themes

2. Nutritious diets & safer food

Prevention versus Therapy
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Homeostasis - Health Time (months/years)
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Today’s data in search of a system
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3. ICT transforming e.g. science and technology generation
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PRIORITIZATION

* Knowledge, information, data
 More connected tools

» Policy makers interaction
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Science Forum 2009: Themes

3. ICT transforming e.g. science and technology generation

Goal achievements
ipfion; Land Allocation Goal Achievements
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4. Beyond the yield curve
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4. Beyond the yield curve

C3-C4?
Plant Type design




Science Forum 2009: Themes

5. Eco-efficiencies in agro-ecosystems

Water Land Labor Nitrogen Profit

De Wit
Optimize all factors

Water Land Labor Nitrogen Profit

Water Land Labor Nitrogen  Profit
>RUE




Science Forum 2009: Themes

5. Eco-efficiencies in agro-ecosystems
WT shine

9 days of drought

1 week after
rewatering




Science Forum 2009: Themes

5. Eco-efficiencies in agro-ecosystems

Expected relationship

Higher rice
production, more
methane?

HAC Denier van der Gon
MJ Kropff
N van Breemen
Proc Natl. Acad. Sci. USA 99,
12021-12024 (2002)

Seasonal CH, emission

total biomass or rice yield




5. Eco-efficiencies in agro-ecosystems

y = -61x + 558
R°=0.94

B Dry season
A Wet season
— Linear WS and DS
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Science Forum 2009: Themes

5. Eco-efficiencies in agro-ecosystems

Productivity level
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Science Forum 2009: Themes

6. Agriculture beyond food




Sust. products: : Non usables
- Materials ) and manure
- Chemistry l

- Energy

By-products en waste processing,
compost, fermentation (energy)

Food &
fodder _ Minerals
Photosynthesis




... New arrangements...



omplex problems call for new arrangemen

Complex problems ....

Robust food production 2x
Eco-efficiency 2x
Framework: Biobased Economy




omplex problems call for new arrangemen

.... call for new arrangements

Networking







omplex problems call for new arrangemen

.... call for new arrangements

Scaling and governance




Interventions
and issues
at
different levels

Bio-physical research
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omplex problems call for new arrangemen

.... call for new arrangements

Science

Next generation Research
Organization

dustry
Society




Interdisciplinarity for impact




