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WHERE ARE WE GOING TO BE IN 
2020?

Remember what we thought in 2007…..

Land requirements will decrease due to productivity 
improvements… (Projecting the past into the future)

A VIEW FROM THE RESEARCH, DEVELOPMENT, AND INNOVATION AREAS



THE CHALLENGES:

••FOOD SECURITY AND SAFETYFOOD SECURITY AND SAFETY

••GLOBAL ENVIRONMENTAL CHANGEGLOBAL ENVIRONMENTAL CHANGE

••TOWARDS A MORE SUSTAINABLE AGRICULTURETOWARDS A MORE SUSTAINABLE AGRICULTURE

UNCERTAINTIES AND RISKS
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THE CHALLENGE OF PRODUCING SUFFICIENT FOOD:
UNDERSTANDING THE YIELD GAP
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BENCHMARKING

WHAT LIMITS CROP
PRODUCTIVITY??

WHEAT IN DIFFERENT
WORLD REGIONS

Sadras & Angus, 2006
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Tomato yields under two irrigation methods in California

(Burt & O’Neill, 2007)



Managing Agricultural Systems: 
The Challenge of Meeting Food 

Demands in the Future

In Europe, what it means is to produce at levels closer and 
closer to potential yield while decreasing GHG emissions. 

CAN IT BE DONE?

Sustainable or ecological intensification: preserving the 
resource base, including endangerous species, the farmer 
in particular



Food Crops or Energy Crops?

The long list of magic crops

Volatilities in the energy markets and 
competition for scarce land resources



Western Europe

LAND AVAILABILITY FOR ENERGY CROPS DEPENDS ON 
YIELD PREDICTIONS (UNDER UNCERTAINTY)

Eastern Europe

After de Wit & Faaij., Biomass and Bioenergy, 34:188 (2010)



THE THREAT OF GLOBAL 
CHANGE AND IMPLICATIONS 
FOR AGRI-FOOD IN EUROPE



LARGE UNCERTAINTIES ABOUT REGIONAL PREDICTIONS



THE CARBON BUDGET OF EUROPEAN CROPLANDS

After Ciais et al., (2009)



SUMMARY:

GRASSLANDS : A CARBON SINK  (-14 +-18 g/m2/yr)
CROPS: NEUTRAL (SOURCE OR SINK) (40 +-40 g/m2/yr)
FORESTS: STRONG SINK (-74 +- 22 g/m2/yr)

THE MAJOR DRIVER OF NPP IS MANAGEMENT (PAST AND 
PRESENT)
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Annual rainfall 

Average rainfall (1900-2010)

200

300

400

500

600

700

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Year Source: AEMET

R
ai

nf
al

l (
m

m
)



How to deal with soil erosion?



Conservation Agriculture in Europe

MANY BENEFITS; SITE SPECIFICITY; MORE R&D NEEDED



IT applications: High Resolution Satellite Imagery

We can “see” the performance of individual fields

Use of thermal infrared imagery and energy balance equations

(R. Allen et al.)



YIELD MAP

ANOTHER CASE 
OF ENGINEERING 
BEING AHEAD OF 

THE SCIENCE

•VARIABLE RATE    
TECHNOLOGIES

•KEY ISSUE:

Precision Farming

•KEY ISSUE:
WHAT ARE THE 
CAUSES OF 
YIELD 
VARIATIONS?



GETTING CLOSER
TO THE GROUNDTO THE GROUND



THE CONTRIBUTIONS OF 
BIOTECHNOLOGIES: THE ROLE OF GMO’s 
(what they can do and what they can’t do)
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Joining Forces in Europe: Joining Forces in Europe: 
Agriculture, Food Security and Climate ChangeAgriculture, Food Security and Climate Change

(FACCE JPI)(FACCE JPI)



The key word is: uncertainty
If we don’t know, we better find out;

HOW?

INVEST MORE (& SELECTIVELY) ON  
RESEARCH, DEVELOPMENT, AND INNOVATION 

IN THE AGRI-FOOD SECTOR 


