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The world in 2030: 

• 7.5-8 billion people 

• temperature increase > 1 degree 
• Energy consumption is projected to be 50% higher 
• Water demand is projected to be 50% higher 
• Little wilderness, new diseases.... 
• Competition for land will increase .... 
• Food demand is projected to increase by >40% 
 
… governments will be asking for information 

… a lot of information is out there, accessibilty is crucial, data 

quality is essential, gaps exist 

…new data  from observing systems will become available 
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IFPRI’s Global Hunger Index 

 

http://www.ifpri.org/publication/2010-global-hunger-index 



World Cereal Production since 1960 in Hecta 
Grams 
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Fertilizer use in developing countries 

Source: FAO, State of Food Insecurity in the world, 2008 



Why has Africa missed the green revolution? 



 Borlaug's team began teaching local farmers in the 
region how to cultivate this new strain of wheat 
properly, in both India and Pakistan. Borlaug's work is 
credited with sparking what has come to be known as 
the "Green Revolution" in these countries, defying all 
predictions and achieving an astounding increase in 
the production of wheat within the span of a few 
years. 

 



Agricultural Subsidies and laws - both US and 
Europe – have constrained Africa from 
developing 

 Mali – Cotton was so heavily subsidized - Study of the European 
Union‘s subsidy scheme: US had until 2002 spent 5 billion for 
subsidizing cotton , higher gains of 250 millon USD per year 

 

 Ethiopia 

 Since the 1940s the US Congress followed the principle that 
American food aid must be grown in America 

 Quote: “We need food aid to get rid of our excess commodities” 
Jim Evans. Chairman of the USA Dry Pea & Lentil Council 
(USADPLC)  

 In 2003 US food aid jumped to $500 million, compared to $5 
spend on agricultural development projects 

 



 

Hunger Hotspots Analysis in SSA 



Year 2030:Climate Change - Case study SSA 

 
Example Integration of socioeconomic with biophysical data, 
Food security in SSA  

Projected changes in crop yield between 2000-2030 

Liu et al, 2008, Global Planetary Change 
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Overall projected changes in crop yield between 2000-2030 

Case study SAA 

 

Liu et al, 2008, Global Planetary Change 



www.geo-bene.eu  
 © GEOBENE  2007 

 

Case Study Africa 
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Case Study Africa – Current and future hunger 

hotspots 

 



Main Agricultural Prices 

Source: FAO,  price database 2012 



http://www.fao.org/economic/est/commodity-markets-monitoring-and-outlook/grains/en/ 

Source: Wright (2010) 



Rice Market in the 2007-2008 Crisis 

Source: Headey and Fan (2008) 



Increase in Food Prices – Winners and Losers 

 Price increases have mixed effects on poverty and 
hunger: They increase the cost of food for consumers 
but increase incomes of farmers, who represent the 
bulk of the world's poor. Net effects will differ 
depending on whether poor households or countries 
buy or import, or sell or export food (infrastructure, 
institutions, and market imperfections will play roles, 
as well).  

Swinnen and Squicciarini, Science 2012 
 



The Biofuel Debate 



Food vs. fuel concerns since the 2008 crisis 



The controversy around food crisis 

Source Date Statement 
IMF World Economic Outlook 17 October 2007 Warns against effect of biofuel 

UN Rapporteur on the Right to Food 26 October 2007 "Crime against humanity" 

FAO  Environment Assessment and Management Unit 1 November 2007 Ziegler’s remark regrettable 

JRC Report leakage 18 January 2008 
Contribution of +4% for cereals and 

+24% for vegetable oil 

Nestle CEO 24 March 2008 "Threat for food security" 

European Environment Agency 10 April 2008 
Ask for suspension of EU biofuel 

mandate 

UN Secretary 14 April 2008 Call for a review of biofuel policies 

IMF Chief Economist  14 April 2008 Contribution of 20 to 30 % 

UN Rapporteur on the Right to Food 14 April 2008 
"Crime against humanity" 

(2nd time) 

US White House 29 April 2008 Contribution of 15% 

White House Council of Economic Advisor 1st May 2008 Contribution of 2-3% 

USDA Chief Economist 21 May 2008 Contribution of 10% 

US Secretary of agriculture 4 June 2008 Contribution of 2-3% 

Oxfam: "Another Inconvenient Truth" Report 25 June 2008 Contribution of 30% 

World Bank "secret report" 3 July 2008 Contribution of 75% 

OECD Report 16 July 2008 
Contribution of: 5% for wheat 

7% for corn, 19% for vegoil 

FAO Director 8 October 2008 "Opportunities and risks" 
Collected by Hugo Valin, IIASA 
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Food price increases: Situations are different 
in each country 

Source: State of Food, FAO, 2008 



Index 2006 = 1 (not deflated) 

Source: FAO,  price database 2012 



Index 2006 = 1 (not deflated) 

Source: FAO,  price database 2012; US EIA, 2012 



The State of Food Insecurity in the World 2011 

 Small import-dependent countries, especially in 
Africa, were deeply affected by the food and 
economic crises. 

 High and volatile food prices are likely to continue.  

 Price volatility makes both smallholder farmers 
and poor consumers increasingly vulnerable to 
poverty.  

 Large short-term price changes can have long-term 
impacts on development. 

 High food prices present incentives for increased 
long-term investment in the agriculture sector, 
which can contribute to improved food security in 
the longer term.  



Drivers of food price volatility 

 

Source: Headey and Fan, 2008 



Global Land-use Modelling 
 



Stochastic approaches 

 FAPRI model 
 Forward looking (Thompson et al., 2009): Emphasizes the 

strong potential role of the mandate and the discontinuity 
of oil price effect 

 Backcasting (Babcock, 2011): Mandate has hardly ever been 
binding after 2007 in the US 

 McPhail and Babcock, 2012: Illustrates the strong 
transmission of volatility from gasoline to corn market  

 GTAP model (Hertel and Beckam, 2010) 
 Mandates and reduce volatility from oil market 

 MIRAGE model (IFPRI) 

 GLOBIOM-S (Fuss et al., 2012) 
 Illustrates the relevance of flexibility mechanisms for 

achieving food security objectives 
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GLOBIOM-S approach 
 Full detail of a PE spatial model defined at a fine grid cell 

resolution and covering various land use sectors 
 Crop yield variability estimated from EPIC crop model. 

Means and co-variance matrix → yield distributions (100 
per crop/region) 

 Objective function defined as an expected welfare from 
information on future yield variability 

 Different risk aversion behaviours can be explored 
 Possibility of linking supply side shocks with different  

policies: 
 Mitigation and adaptation 
 Deforestation mitigation 
 Bioenergy targets 
 Food security objectives 
 Trade policies 

 



Price Volatility 

33 
IIASA, Fuss, Planet under Pressure, 03/2012 



Trade 
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The discussion around available and marginal 
land – land grabbing 



Competition for land – land availability 

 Report by the world bank 

Source World Bank: Deininger et al., 2011, Rising global interest in farmland 



 

Source World Bank Report 

Source World Bank: Deininger et al., 2011, Rising global interest in farmland 



 



 



 



Data quality issues around marginal 
land, land cover and crop acreage, Geo-
wiki, Crowdsourcing efforts at IIASA 
 





55 thousand validation points were 
collected 

 



Much less marginal land is available 
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Global distribution of cropland described by MODIS 
v5, 2005 
 



Global distribution of cropland described by  
GlobCover v 2.2 2005 
 



Global distribution of cropland described by  
GLC-2000 
 



Disagreement in Africa in the cropland domain between GLC-2000 and MODIS v. 5 





 



 



 

www.geo-wiki.org 



Geo-Wiki mobile – new technologies... 



 



 



Areas of largest 
disagreement 
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The drought 2011 – Horn of Africa 

 



The Way Forward  

 Safety nets are crucial for alleviating food insecurity in the short 
term, as well as for providing a foundation for long-term 
development.  

 A food-security strategy that relies on a combination of increased 
productivity in agriculture, greater policy predictability and general 
openness to trade will be more effective than other strategies.  

 Investment in agriculture remains critical to sustainable long-term 
food security. Total average annual net investment in developing 
country agriculture required to deliver the necessary production 
increases would amount to USD 83 billion 

 In developing countries, 80 percent of the necessary production 
increases would come from increases in yields and cropping 
intensity and only 20 percent from expansion of arable land. 

Source: Food insecurity report, FAO; How to feed the world in 2050, FAO 



Way forward 

 Improving African soils is essential – Nature communication to 
‘African agriculture: Dirt poor’ March 2012, Natashia Gilbert (Van 
der Velde et al., 2012) conclusion: balanced micro-dosing of 
Nitrogen, Phosphorus and Potassium needed 

 

 Improvements in data quality are essential 

 Geo GLAM initiative  

 1) enhancing global agricultural production monitoring systems;  

 2) building capacity at the national level to utilize Earth observations;  

 3) supporting the monitoring of countries at risk to improve food security;  

 4) improving the coordination of Earth observations for agricultural monitoring;  

 5) coordinating research and development in support of improved operational 
agricultural monitoring; and  

 6) disseminating data, products and information dissemination objectives 

 



 

Thank you! 
 

Questions? 
 

fritz@iiasa.ac.at 
 


