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With increasing supply chain integration and globalization in modern agriculture, greenhouse gas 
emissions from production and land-use change along with other sustainability concerns have 
increasingly become an international problem. During the last decades, a number of market-
sensitive countries such as Brazil and Indonesia quickly joined leading producers and exporters 
of agricultural commodities, providing a significant proportion of growing demand. At the same 
time, consumers, especially those with higher living standard in developed countries have 
become more concerned about the environmental and social footprints of products imported from 
such countries due to weaker governance systems and high risks for negative impacts, such as 
deforestation. As a result, down-stream, consumer-facing companies have been under increasing 
pressure to improve the sustainability of supply chains. Understanding the flows of agricultural 
commodities can assist in identifying leverage points and partners along the value chain – in 
particular demand-side interventions - to help introduce agricultural mitigation options.  

Table 1 below shows the major traded commodities and their country of export. Figure 1 
illustrates major commodity flows for beef, dairy, soy, rice, maize and palm oil.1  

 

Table 1: Major producers and exporters of selected agricultural commodities.4 

                                                        
1 Source: Authors‘ calculations based on production database and detailed trade matrix; Food and 
Agriculture Organisation of the United Nations FAOSTAT. 2013. Available at: http://faostat.fao.org/ 
(accessed 2013). 
 Metric tons; Beef is measured in Carcass Weight Equivalent, i.e. the weight of an animal after slaughter 

and removal of most internal organs, head, and skin. 
 India is a major producer and exporter of buffalo meat. 

4 United State Department of Agriculture Foreign Agriculture Service database. 2013. Available at: 
http://www.fas.usda.gov/data (accessed May 2013). 
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Figure 1: Major trade flows of the top six globally traded commodities (in billion USD). Scale of arrows 
represent the size of commodity flows.5 

The commodity with the largest share of traded emissions from direct production is by far beef -
followed by rice, soy, palm oil and dairy; in particular oil palm and to a lesser extent beef and soy 
cause emissions from deforestation (see Figure 2).  

Beef represents the largest share of globally traded agricultural emissions, equivalent to 
approximately 350 Million tons (Mt) CO2e per year. Two thirds of global beef production comes 
from just five countries: Brazil, China, EU-27, India and the United States. Beef in these 
countries, however, with the exception of India, is primarily for domestic consumption, with only 
12 percent of beef being exported globally. Brazil’s export market is primarily to Russia (26% of 
total exports), Iran (18%), Egypt (10%) and China (6%), whereas India exports mostly buffalo 
meat to predominantly lower-income countries, including Vietnam (14%), Malaysia (12%), and 
Egypt (11%).  

Dairy, rice and maize collectively account for a relatively small proportion of globally traded 
agricultural emissions (approximately 50Mt CO2e per year), primarily because these crops are 
consumed domestically. The largest global dairy producers are the EU (27%) and the United 
States (17%), but both of these countries only export around 1% of their total dairy production. 
China and India are responsible for over half of global rice production, but less than 5% is traded 
internationally. The major global producers of maize include the United States (37%), China 
(22%), Brazil (7%) and the EU (7%). Brazil and Argentina have a fairly robust export market, and 
major importers of maize are Japan, Korea, Mexico, China and EU. 

                                                       
5 Food and Agriculture Organisation of the United Nations FAOSTAT. 2013. Available at: 
http://faostat.fao.org/ (accessed 2013); Flows within the EU are not accounted for. 
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Figure 2: Emissions from direct agricultural production and export value of commodities traded.6 

                                                       
6 Analysis by California Environmental Associates. Highly uncertain, results should be viewed as only a 
“back of the envelope” estimate. FAOSTAT. 2013. Available at: http://faostat.fao.org (accessed 2013); 
Harris, N., Brown, S., Hagen, S., et al. “Baseline Map of Carbon Emissions from Deforestation in Tropical 
Regions.“ Science 22, 2012: 1573-1576; FAO. Global Forest Resources Assessment 2010. Rome: FAO, 
2010; Blaser, J. and C. Robledo. Initial Analysis on the Mitigation Potential in the Forestry Sector. UNFCCC 
Secretariat, 2007; Food and Agriculture Organisation of the United Nations. Forest Resources Assessment. 
Rome: FAO, 2010; FAS database. 2013. Available at: http://www.fas.usda.gov/data (accessed May 2013).  
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Figure 3: Beef production and major trade flows by quantity, 2010.  

 

                                                        
7 Data includes buffalo meat. India’s production has increased rapidly in the last 5 years and would play a 
more central role if more recent statistics were available. In 2010, India was already the 5th largest exporter 
overall.  
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Figure 4: Dairy production and major trade flows by value, 2010.  

 

                                                        
8 Production data is based on milk. Trade flows organized by value due to large inconsistencies in 
commodity weight. Dairy trade categories include: dried whole milk, evaporated whole milk, condensed 
whole milk, butter of cow milk, cheese of whole cow milk, processed cheese, yoghurt, dried skim milk, 
condensed skim milk, and skim milk. Buffalo dairy products are omitted, as information is not available in 
FAOSTAT detailed trade statistics.  
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Figure 5: Soy production and major trade flows by quantity, 2010.   

                                                       
9 Includes soybean and oil.  
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Figure 6: Rice production and major trade flows by quantity, 2010.   

 

                                                        
10 Vietnam values from UNCOMTRADE are unavailable in FAOSTAT.  
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Figure 7: Maize production and major trade flows by quantity, 2010. 
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Figure 8: Palm oil production and major trade flows by quantity, 2010. 


