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Introduction 

• Overview of current innovations 

− Economic and biophysical modelling (D7.2) 

− Household modelling (D7.3) 

− Scenario analysis (D7.4) 

 

• The way ahead – a roadmap for future research 

 



D7.2 Economic-biophysical modelling  
The importance of comparison & harmonisation 

• Scenarios published over the past several years give fundamentally 

different views of future agricultural markets. Limits usefulness for 

guidance in decision making 

• AGMIP project: compare range of socio-economic, climate change 

and bioenergy scenarios including quantification of SSP2  and SSP3 

• 10 global models including those from LEI, PBL, IIASA, IFPRI 

• Improving model quality and accuracy – also for FoodSecure  

• Climate results forthcoming in the Proceedings of the National 

Academy of Sciences (PNAS), Impact Factor 9.7 



 

Price projections for the agricultural 

aggregate, 2005** - 2050 
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**  trended 2005, i.e. hypothetical in the absence of short-term shocks

Source: Von Lampe, Willenbockel et al., under review 



Changes in world average producer prices for five 

main crops (CR5) in 2050 due to climate change 

relative to no-climate-change 
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Source: Von Lampe, Willenbockel et al., under review 



• Results continue to differ across models, despite significant 

efforts on harmonization 

• Impacts of SSPs are quite different across models 

• Impacts of RCP 8.5 shows higher prices across all models 

and all scenarios (GCMs, crop models) compared to no 

climate change although magnitude varies greatly 

• Model type determines flexibility in supply and demand 

response, and price changes from shocks 

• Representation of technical change, land use change and 

trade are key areas for future research 

Key findings 

Source: Von Lampe, Willenbockel et al., under review 



• Evaluate the impact of removing fertilizer and biofuel policies on market 

behavior and agricultural production and income 

• Policies include output, input and export subsidies, import tariffs, tax 

exemptions and mandates  

• Include production and trade in NPK fertilizers in MAGNET 

• Work in progress for the OECD, feeds into the PBL work on land use 

change and quantification of new SSP scenarios relevant for FoodSecure 

• Initial findings suggest abolishing the policies increases land use in the 

case of fertilisers and decreases land use in the case of biofuels 

 

D7.2 Economic-biophysical modelling 
The impact of fertilizer and biofuel policies 



Project focuses on both food and nutrition security 

Add nutrients as a flow in the model by: 

1. Calculating the nutrients associated with production of each product by 

country (using FAO data)  

2. Discounting the portion that goes to non-food uses  

3. Tracing nutrients that leave via exports and enter via imports 

4. Calculating household nutrient intake from unprocessed and processed food 

consumed in and outside the home 

Currently produces nutrition indicators at the representative household level 

Shared research trajectory in LEI, IFPRI and IIASA 

D7.2 & 7.3 Economic and household modelling 

Nutrition security indicators 



• Different patterns of household income & consumption  different policy 

impacts 

• Effective intervention is possible if we can identify the winners and losers 

• Adding household detail to global models: 

• Include household consumption and income patterns from national 

account and/or household survey data 

• Include greater factor detail to maintain link between firms’ demand for 

factors and household income 

• New method for adding household detail quickly has been developed  

• Coverage so far: Ghana (9 household types, MAGNET), Brazil, 

Pakistan, Tanzania, Uruguay and Vietnam (13-39 household types, 

MIRAGE) 

• Output: a range of FNS indicators at the household level 

 

 

D7.3 Household modelling (LEI & IFPRI) 
Developing food security indicators 



Toolbox 2050 FNS indicators and policy analysis 
Example: the impact of first-generation biofuels 

Food and Nutrition Security: Status

Food Availability

Producer prices   +

Food production  -

Food trade            - 

Food Access

Consumer prices  -

Factor income      +

Food Utilization

Food 
consumption      ?

Food basket 

composition       ?

Nutrient intake  ?

Overall impact is an empirical question.  

Toolbox 2050 will gives results for a range of households taking into account 

the key economic and biophysical drivers of FNS. 



• Assessment of global and European land use change (FP7 VOLANTE)  

• Similar approach to FoodSecure: Stakeholder engagement, scenario 

development, alternative baselines and policy scenarios  

• Consortium includes LEI and Prospex 

• Baseline scenarios defined by:  

− Population growth  

− Degree of government intervention in land markets 

− Degree of openness to trade  

− Level of emissions 

 

D7.4 Scenario analysis 

Example: Land use changes in Europe 

 

 

 

 

 



Land use change policy scenarios 

• Improved agricultural technologies & yields  

• Increased bio-based economy & bioenergy use  

• Use of CAP to increase rural employment  

• Use of trade barriers to promote self-sufficiency  

• Climate change impacts and adaptation  

 

 Strong links to FoodSecure policy work packages 



Scenario results: Impact of improved agricultural 

technologies (VPS3) on agricultural area in Europe (2010=1) 

• A2: High population growth, continuing trade patterns, weak land use regulation 

• B2: Medium population growth, self-sufficiency, preservation of forests 

• Agricultural area will be lower in both baselines by 2040 

• Improved agricultural technologies will further lower agricultural area in Europe 

• The impact will be slightly larger under the B2 vision of the future 

 



• Economic and biophysical modelling (D7.2) 

− Improve representation of (endogenous) technical change  

− Improve land use change modelling  

− Extend nutrition work to include micronutrients (data permitting) 

• Household modelling (D7.3) 

− Address key methodological issue of how to track households in long-

term scenarios 

• Scenario analysis (D7.4) 

− Develop food security dimension of long-term scenarios 

The way ahead: the future research agenda 



Thank you for your attention 



Example: Impact of first-generation biofuels on FNS 

Availability 

Producer 

prices 

Food 

production 

Food  

trade 

Access 

Consumer 

prices 

Household 

income  

from land, 

labour & 

capital 

Utilisation 

Food 

basket 

Nutrient 

consumption 

Key: 

Positive  

Neutral/uncertain 

Negative 

The MAGNET model will produce these indicators for each commodity, in 

each region, under each scenario, to give an overview of FNS impacts 



Nutrition diagram 

A
Primary 

agricultural 
commodity
(e.g. wheat)

Domestic

Imported

Household

Domestic

Imported

F
Processed food

(e.g. other food)

(e.g. dairy)

S
Domestic services

(e.g. retail, wholesale, 
hotels and restaurants)

Direct

Indirect

Indirect

N
Nutrients:
- Proteins

- Fats
- Carbohydrates

- Calories


