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IMF, WTO, WF� P, 
free(*?) trade, 

EU/USA tariffs & subsidies, 
International treaties

National & local 
forces Local responses

Local resources

Regional & 
national forces

Globalizing forces

Trade policy, 
Commodity & labour
markets, Migration 

Commodity & labour markets,
Land rights & tenure, 
Politics & corruption, 

Roads, etc
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Nutrient 
Depletion 
in Africa

From Smaling
and Stoorvogel (1990)
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Lambin et al. (2001) The causes of 
land-use and land-cover change: 
moving beyond the myths. Global 
Environmental Change-Human and 
Policy Dimensions 11, 261-269.
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� 30% of production is by smallholders
� One company regularly achieving annual oil yield 

of 7.2 t ha -1 on 62,500 ha!
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Country  Current 
yield  

Achievable 
yield  

Yield gap  

 t ha -1 oil  t ha -1 oil  t ha -1 oil  % 

Indonesia  3.7 5.5 1.8 47 

Malaysia  4.4 5 0.6 14 

Papua New 
Guinea  

3.1 6 2.9 93 

Thailand  3.2 4.5 1.3 39 

Current yields from FAO (2005) 
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Zingore, Manyame,Nyamugafata, Giller 2005 Euro. J. Soil Sci. 56, 727-736.
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Zingore, Manyame,Nyamugafata, Giller 2005 Euro. J. Soil Sci. 56, 727-736.
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Biophysical
Economic

SocialLevels of 
organisation

Earth system

Biosphere

Ecosystem

Community

Population

Global

National
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Farm

Field

GTAP

LabourCAPRI

FSSIM

Dev. countries

Landscape

APES

System for Environmental and Agricultural Modelling; 
Linking European Science and Society
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Effects on farms …

www.seamless-ip.org
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