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FOODSECURE – long-term scenarios 

• Future of food security 
• Determinants of long-term food security 
• Stakeholder process to develop dedicated 

FOODSECURE scenarios 
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FOODSECURE long-term scenarios: storylines 

High growth, high meat consumption, 
 intensive production, high yields-
then decline 

Low growth, high meat consumption, 
inefficient production, low yields 

Moderate growth, high meat 
consumption,  
efficient production, high yields, land 
protection 

Moderate growth, low meat 
consumption,  
efficient production, moderate yields, 
land protection 
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…quantification of the FOODSECURE scenarios 

FoodSecure 
Modelling  

Toolbox 
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FOODSECURE scenarios:  
crop yields, crop production and area 

• Crop yields             Crop production         Cropland area 

GLOBIOM 

MAGNET-IMAGE 

Yield increase is a key 
determinant in all scenarios Low yields in TooLittleTooLater 

leads to large deforestation and 
low food security  

Yield increase in GLOBIOM leads to 
higher Food security, while it has little 
effect in MAGNET (OnePercentWorld) 
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How do long-term scenarios perform in land-related 
sustainability?  

 
 
 
 

 
 
 

SDG - goal Targets model indicator

2 Zero Hunger 2.2 food consumption 

2 Zero Hunger 2.1 food price index

15 Life on Land 15.1 and 15.2 deforestation 

15 Life on Land 15.5 biodiversity

6 Clean water and sanitation 6.4 water use

14 Life Below water 14.1 fertilizer use

13 Climate Action 13.2 GHG emissions
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Land-related sustainability goals (SDG‘s) are not met in 
FOODSECURE scenarios, just 2 examples 
 
 

 
 
 
 
 

Forest area Undernourished population 

-> Policies needed to achieve SDG’s’ 

GLOBIOM 
model 
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 Indicators for Land-related sustainability targets 

Policy option Food price / 
consumpt. 

Biodiversity Defore-
station 

Fertilizer use Emissions/ 
CC mitigation 

Increase crop 
yields 

+/++ -/+ + -/+ + 

Increase livestock 
efficiencies 

+/++ + + -/+ + 

Land management 
/ protected areas 

-- ++ 
 
 

++ + ++ 

REDD,afforestation
,bioenergy 

-- + + + ++ 

Diet shift / less 
meat 

++ 
 

++ ++ ++ ++ 

 

Robust policies for land-related sustainability targets 

• Gain in nature area and climate mitigation 
• Significant leakage (to some extent beneficial to FNS) 
• Large gains in least efficient livestock systems  
•  Nitrogen, water and ag-GHG same or higher 
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 Increase crop yields and livestock efficiency 

Crop production  Livestock production  

Cropland  Grassland 

- 15 % * 

- 10 % * 

* Theoretical 
reduction 
without 
feedbacks 

Stehfest et 
al. 2013 



FOODSECURE Final Conference  
Brussels, October 12, 2016 

 Indicators for Land-related sustainability targets 

Policy option Food price / 
consumpt. 

Biodiversity Defore-
station 

Fertilizer use Emissions/ 
CC mitigation 

Increase crop 
yields 

+/++ -/+ + -/+ + 

Increase livestock 
efficiencies 

+/++ + + -/+ + 

Land management 
/ protected areas 

-- ++ 
 
 

++ + ++ 

REDD,afforestation
,bioenergy 

-- + + + ++ 

Diet shift / less 
meat 

++ 
 

++ ++ ++ ++ 

 

Robust policies for land-related sustainability targets 

• High protection level needed to affect agr expansion, 
not just location 

• Triggers intensification 
• Strong impact on FNS 
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Protected areas 

Change in  
cropland [Mha] 

Change in  
land price [%] 

change in 
consumption [%] 
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 Indicators for Land-related sustainability targets 

Policy option Food price / 
consumpt. 

Biodiversity Defore-
station 

Fertilizer use Emissions/ 
CC mitigation 

Increase crop 
yields 

+/++ -/+ + -/+ + 

Increase livestock 
efficiencies 

+/++ + + -/+ + 

Land management 
/ protected areas 

-- ++ 
 
 

++ + ++ 

REDD,afforestation
,bioenergy 

-- + + + ++ 

Diet shift / less 
meat 

++ 
 

++ ++ ++ ++ 

 

Robust policies for land-related sustainability targets 

• Potentially strong impact on FNS (large areas needed) 
• Depending on option (REDD, afforest, bio-energy), 

more or less beneficial for biodiv and fertilizers 
• Similar to protected areas, possibly triggers 

intensification.   
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Climate policies consistent  with food security  

 To achieve a 2 degree target, land needs to 
contribute to climate mitigation (240 Mha for 
bio-energy, and 160 Mha for REDD and 
afforestation, across-model average). 

 Significant price effects  from this bio-energy 
and afforestation are expected in 2050, and 
even more until 2100. 

 In order to safeguard food security, changes on 
the demand or supply side are necessary. 

 In order to keep food price of the 2 degree 
scenario at  reference levels, agricultural 
productivity increase of up to 10% would be 
sufficient.  

 Low-income countries are most effected, as 
land is an important production factor there.  
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 Indicators for Land-related sustainability targets 

Policy option Food price / 
consumpt. 

Biodiversity Defore-
station 

Fertilizer use Emissions/ 
CC mitigation 

Increase crop 
yields 

+/++ -/+ + -/+ + 

Increase livestock 
efficiencies 

+/++ + + -/+ + 

Land management 
/ protected areas 

-- ++ 
 
 

++ + ++ 

REDD,afforestation
,bioenergy 

-- + + + ++ 

Diet shift / less 
meat 

++ 
 

++ ++ ++ ++ 

 

Robust policies for land-related sustainability targets 

• Beneficial to all indicators 
• If assessed regionally, also leakage to higher 

consumption elsewhere 
• Possibly some feedback/rebound to decreasing yields, 

especially in grassland systems 
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Conclusions (1) 

• The long-term scenarios there are clear trade-offs between 
diferent sustainability issues exists, and none of the scenarios 
comes close to meeting the SDG targets  

• Robust policy options combine measure that increase food 
prices and the pressure on land with measure that reduce the 
pressure on land 

• Some policy options like dietary transition to less meat and 
reduction of waste have multiple co-benefits on food security, 
health, nature conservation and climate mitigation 
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 Indicators for Land-related sustainability targets 

Policy option Food price / 
consumpt. 

Biodiversity Defore-
station 

Fertilizer use Emissions/ 
CC mitigation 

Increase crop 
yields 

+/++ -/+ + -/+ + 

Increase livestock 
efficiencies 

+/++ + + -/+ + 

Land management 
/ protected areas 

-- ++ 
 
 

++ + ++ 

REDD,afforestation
,bioenergy 

-- + + + ++ 

Diet shift / less 
meat 

++ 
 

++ ++ ++ ++ 

 

-> next: Implications of climate change stabilization 
for the food and agricultural system 
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