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Policy, industry and society needs 

• With global changes happening rapidly, the 
long-term consequences of policies are often 
unclear 

 

• Numerous foresight studies on agriculture, 
food security and land use in past years 

 



Foresight studies: explore alternative 
future vs. Business As Usual 

(Ag. Transformation Pathways Initiative, 2016) 



 







Policy, industry and society needs 

• Numerous foresight studies in past years 

 

• Policy targets, industry targets and societal targets 
may differ 

 

• However, there are universally agreed international 
targets: 

– Sustainable Development Goals (SDGs) 

– Paris agreement on climate (NDCs) 

 



Agriculture and the SDGs 

(FAO, 2016) 

http://www.fao.org/sustainable-development-goals/goals/goal-1/en/
http://www.fao.org/sustainable-development-goals/goals/goal-2/en/
http://www.fao.org/sustainable-development-goals/goals/goal-3/en/
http://www.fao.org/sustainable-development-goals/goals/goal-4/en/
http://www.fao.org/sustainable-development-goals/goals/goal-5/en/
http://www.fao.org/sustainable-development-goals/goals/goal-6/en/
http://www.fao.org/sustainable-development-goals/goals/goal-7/en/
http://www.fao.org/sustainable-development-goals/goals/goal-8/en/
http://www.fao.org/sustainable-development-goals/goals/goal-9/en/
http://www.fao.org/sustainable-development-goals/goals/goal-10/en/
http://www.fao.org/sustainable-development-goals/goals/goal-11/en/
http://www.fao.org/sustainable-development-goals/goals/goal-12/en/
http://www.fao.org/sustainable-development-goals/goals/goal-13/en/
http://www.fao.org/sustainable-development-goals/goals/goal-14/en/
http://www.fao.org/sustainable-development-goals/goals/goal-15/en/
http://www.fao.org/sustainable-development-goals/goals/goal-16/en/
http://www.fao.org/sustainable-development-goals/goals/goal-17/en/
http://www.fao.org/sustainable-development-goals/goals/en/


Developing pathways to a desired future 

(Ag. Transformation Pathways Initiative, 2016) 



Backcasting to reach sustainability targets 



Some possible sustainability indicators for agriculture 
and food systems and corresponding SDGs 

(Ag. Transformation Pathways Initiative, 2016) 



National targets (Uruguay) 

(Ag. Transformation Pathways Initiative, 2016) 



The backcasting approach for agricultural 
transformation pathways 

(Ag. Transformation Pathways Initiative, 2016) 



Suggested strategy for the transformation of the beef 
sector in Uruguay 

 

(Ag. Transformation Pathways Initiative, 2016) 



Why are strategies not enough? 
 

• Gaps and bias in national statistics 
 
 
 
• Non intentional effects  
and feedback loops 

 
 

• Stochasticity (price volatility, 
climatic variability, biotic risks) 

 
 

We need to monitor and assess changes 



Wheather stochasticity: 2016 crop harvest in France 
 

A 30% decline in wheat yield and a 20% drop in cereal production 

A series of climate hazards: 
Warm winter and early crop development 

Cold during wheat flowering, impairing grain formation (meïosis) 
Excess water in May-June: anoxic conditions and local flooding 

Heavy fungal disease pressure, more fungicides used 
Low solar radiation reducing grain filling 

Heat and drought in July and August, affecting summer crops (e.g. corn) 
 

Matching climate change projections 



Observational data: farm networks 
French ‘Dephy’ farm network. Target: 50%reduction in pesticide use 
Very few farms are successful (e.g. mixed crop/grass systems) 



 

Delivering resilient 
Agricultural 

Production Systems  

(Multiple spatio-
temporal level) 

Optimising land 
management for food 

production & other 
ecosystem services 

(Landscape level) 

 

Sustainably improving 
food productivity  

(Farm/Enterprise 
level) 

France/Sweden 
 

Netherlands 
 

Enhancing  
sustainability metrics, 
frameworks and tools 

for future-proofing 
agricultural decision 
making at multiple 

levels 

 
Optimising synergies 
between agricultural 

production and 
ecosystem services 

 
Addressing yield gaps, 

resource use 
efficiencies and 

environmental impact 

Priority Areas and Activities  

New Zealand 
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Changes in 
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Policy relevant 
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and unknowns 

PA1, PA2, PA3 
Policy, industry, 
society targets 
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FACCE JPI sustainable  
intensification network 

Food losses 
& wastes 

Risks (abiotic & biotic) 
and resilience 

Policy, industry, 
society targets 



Thank you for your attention! 



What is needed to make temperate 
food systems sustainable? 
 

Tim Benton 
UK Champion for Global Food 
Security & Professor of Ecology, 
University of Leeds 
 
tim.benton@foodsecurity.ac.uk 
 
            @timgbenton  

mailto:tim.benton@foodsecurity.ac.uk


THE FOOD SYSTEM AND SYSTEMIC 
RISK 



Sustainability implies consideration of health & wellbeing in “social dimension” 

waste 



Evolving challenges 

BAU 
• Continuing trends for “ever more, 

ever more cheaply” 
• Lots more food; more waste and 

ill health 
• Needs more water 
• Causes more climate change 
• Creates greater need for BECCS 
• More competition for land, water, 

energy, inputs 
• Less biodiv, more uniformity, 

erosion of soils and natural 
capital 

• Less resilience to perturbations 
here or in markets 

Utopia 
• Global move towards 

“sustainable nutrition” and 
low waste 

• Different diets causing more 
diversified ag; more circular ag 

• More multi-functional 
landscapes 

• Efficient food system makes 
spaces for BECCS 

• More rural employment 
• More resilient landscapes, UK 

food system more resilient to 
market perturbations 

???? 



Trends in adult body-mass index in 200 

countries from 1975 to 2014: a pooled 

analysis of 1698 population-based 

measurement studies with 19·2 million 

participants  The Lancet  Volume 387, Issue 

10026, Pages 1377-1396 (April 2016)  DOI: 

10.1016/S0140-6736(16)30054-X 

Very very obese 
Very obese 
Obese 
Overweight 
Normal 
Low normal 
Underweight 
 

Trends in age-standardised prevalence of BMI 

categories in women by region 



Global homogenisation: 
concentration of production  

Statistical “map” of global diets 

https://www.pinterest.com/fhhas/dies-das/ 

Foley et al 2011 

Nearly 2/3 of the world’s calories come from wheat, rice 
and maize; 86% comes from wheat, rice , maize, sugar, 
barley, soy, palm, potato 



 

Puma et al 2015 

Global connectivity 
through trade has 
benefits but carries 
risks 

//upload.wikimedia.org/wikipedia/commons/3/34/Dust-storm-Texas-1935.png


Supply chain logistics: 
risks and resilience 



 

Climate Extremes Index 



Global and nation-state 
buffering capacity reducing 

 



 



Bajzelj et al (2013) 



PRIORITIES AND GAPS 



Managing the “nexus” 

 

Sustainability is about 
maintaining ecosystem 
services at a global and local 
scale appropriate to place, 
societal needs and ethical 
values 



Drivers for change 

• Pressure on natural resources 
(soil+”nexus”, tipping points) 

• Food-related ill health (nutrition, 
safety, authenticity; AMR) 

• Changing patterns of weather and 
need for resilience 

• Systemic risk of global supply; pests 
and diseases   

• Consumer-led drives for 
“sustainable healthy diets” 

• Paris climate agreement 

Climate change, biodiversity 
loss, soil degradation, NCD 
epidemic etc  indicate 
degrees of market failure 
through externalising costs 



Issues and  
responses 

Issue Potential response 

Poverty/obesity/NCDS Urban food 
environments 
Changing diets 

Changing weather 
patterns 

Understanding risks 
Resilience of 
management 
Diversified 
production 
Supply chain logistics 
and diversified supply 
chains 

Climate mitigation Increasing efficiency; 
carbon storage 
Changing diets 

Nexus management “joined up” land use 
planning; 
understanding scale 

Limits Tipping points and 
local/planetary 
boundaries 

Issue Potential response 

Alternative futures Scenarios and horizon 
scanning; 
Food systems 
modelling 

Dietary demand 
change and how it 
impacts agriculture 

Alternative crops and 
systems; “post-
pesticides” vs 
“techno-diets”; waste 

Pests and diseases AMR; globalised 
pests; food fraud 

Nexus management “joined up” land use 
planning 

Currently projected 
demand 

Intensification 

SI Precision ag; modern 
biotech; extensive 
farming systems 



Further needs 

• Coordination among funders 
– G20 research prioritisation 

– Alignment of investments 

– Shared knowledge, data , 
infrastructure 

• Visibility 
– To funders 

– To political system (G20 MACS) 

– Global reach 



Thank you! 

tim.benton@foodsecurity.ac.uk  
 
            @timgbenton  

mailto:tim.benton@foodsecurity.ac.uk


Nieberg 

Global FLW Research Platform – lessons learned & how 

to shape MACS collaboration beyond 2017 

 

 
Xi‘an, May 30th, 2016 

Economy  
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 Global FLW Research Platform: Context – Objectives - Implementation  

       Outlook I: Completion of Global FLW Research Platform by MACS 

 Outlook II: MACS Consolidation 

       Outlook III: Preparation of German G20 presidency 2017  



Nieberg 

www.global-flw-research.org – 
MACS driven Global FLW Research Platform   

Page 3 

Context: task referring to MACS Communiqué 2015:  

        Preliminary mapping of existing science & technology activities related to FLW  
        (managed by Germany plus several G20 countries ) 

        Coordination of MACS mapping with “Technical Platform on the Measurement  
        and Reduction of Food Loss & Waste“ (FAO) 

 

Primary objective of MACS mapping on FLW: 

        Providing a survey on existing FLW research activities as contribution to  

 enhanced information sharing                                                                                                      

 coherent coordination of potential joint MACS/G20 activities in the future  



Nieberg 

Global FLW Research Platform – Features 

Page 4 

Usable in the long term   

Online-tool with 
versatile functions 

Recording FLW  
projects + experts 

Global approach 



Nieberg 

Global FLW Research Platform: www.global-flw-
research.org – Implementation 

Page 5 



Nieberg 

Global FLW Research Platform – Implementation 

Page 6 



Nieberg 

Linkages of www.global-flw-research.org 

Page 12 

 

 

 
    Existing linkage to:  

    „Technical Platform on the  

     Measurement and Reduction of  

     Food Loss and Waste“ of FAO 

 

    further linkages scheduled 



Nieberg 

Outlook I:  
Completion of www.global-flw-research.org  

Page 13 

Challenge: A single country can‘t complete FLW platform globally & keep it up-
to-date! 

Conclusion: We need interaction & collaboration across countries & regions! 

 

Solution:  

         Germany  guides voluntary group of „FLW focus countries“ which mobilise  

         countries/partners in their respective region to feed into www-global-flw-research.org 

        Regions:    - Europe  (volunteer: Germany)                                                                                                                        

                             - Volunteers needed for:  

  South America, Northern & Central America,  

  Middle East / South-Eastern Asia,  

  Far East, Africa, Oceania                                                                                                                                                         
                            

  

  

 



Nieberg 

Outlook II: MACS consolidation 
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Global FLW Research Platform  

= only one example for a promising collaboration approach under the auspices of MACS  

 

Since 2012 MACS has processed further key activities (“work packages”): 

• agricultural productivity and sustainability 

• sharing research priorities and prioritisation models 

• working group on animal diseases and high priority vaccines 

 

Challenge: 

Need to consolidate MACS format itself (including existing work packages) 

 

 

 



Nieberg 

Outlook II: MACS consolidation 

Page 16 

Entry point: 

• Pre-condition for successful MACS activities – joint vision & strategic approach  (feeding  

into overall G20 process & linking agricultural science policy and practice) 

MACS should strive for 3 primary goals related to agricultural research, 
science & innovation under G20:  

1. Being a key “katalyst” & “facilitator “of decisions made by G20 Agricultural Ministers, 

together with international organizations 

2. Providing an enabling framework & suitable mechanisms for mutually agreed joint  

activities (“work packages”)   

3. Building on existing successful initiatives to establish “Global Research Collaboration 

Platform” (GRCP) models over time 

 

 

 



Nieberg 

Outlook III:  
Preparation of German G20 presidency 

Page 17 

Key Topic for MACS/G20 & GFFA 2017 in GER:  

„Agriculture & Water“ 

 

Linkages with previous & current MACS topics: 

• Efficient water use - crucial for “Transformational productivity & sustainability lift” (2014) 

• Loss of 300 km3 irrigation water per annum due to “Food Losses & Waste“ (2015) 

• Dealing with water scarcities and contaminations requires “Technology, Innovation & 

Knowledge Sharing” (2016)  

 

 Upcoming „water“ initiatives could build on existing MACS activities  

 

 

 



Nieberg 

Outlook III:  
German G20 presidency 2017 – ideas for MACS 

Page 18 

 

 MACS related activities planned for 2017: 

 

 

• Continued maintenance and completion of Global FLW Research Platform; using FLW 

platform as a building block („pilot“) for broader GRCP approach 

• Workshop on joint FLW action & way forward – see above (prior to MACS 2017) 

• Workshop „Open Data for Agriculture and Nutrition” – conducted by Association for 

Technology and Structures in Agriculture (KTBL) in collaboration with GODAN (March/April 

2017); consideration of potential linkages with other G20 initiatives 

• MACS 2017 (dates tbc): progress made & way forward 

 

 

 



Nieberg 

Contact:   

Welcome to MACS 2017 in Germany! 

Dr Klaus Heider   Director General „Nutrition Policy, Product Safety, Innovation“ 
  Federal Ministry of Food and Agriculture  (BMEL)                                                 
  Wilhelmstraße 54, 10117 Berlin, Germany                                                               
  klaus.heider@bmel.bund.de Phone: +49 30 18529 3108 

Maja Clausen Research and Innovation (Division 224) – EU & International  
  Federal Ministry of Food and Agriculture (BMEL)   
  Wilhelmstraße 54, 10117 Berlin, Germany   
  maja.clausen@bmel.bund.de Phone: +49 30 18529 4431 

Stefan Lange Research Coordinator of Thünen Institute (TI)                                           
  Bundesallee 50, 38116 Braunschweig, Germany   
  stefan.lange@thuenen.de Phone +49 531 596 1008 
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