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With climate change becoming an increasingly 
pressing issue and the world population expected to 
reach 7 billion people in 2011, significant  
pressure is put on global agriculture and forestry. 
Both sectors are closely linked and climate  
policies targeting only one sector are prone to  
unintended consequences.
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OBJECTIVE 
We show that a tax on U.S. cattle production to 
reduce methane emissions results in the expan-
sion of cattle herds around the world. This leads 
to more pasture area at the expense of forests.  
Ultimately more greenhouse gases are emitted 
than without the tax. 
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•	Given macroeconomic variables and policy  
parameters, an economic model (CARD Model) 
projects global agricultural production for 14 
crops and three livestock categories until 2023.
•	Separate modelling of Brazil due to size and  
importance.
•	Baseline: “Status Quo” policies. 
•	Scenario: A 10% tax on U.S. fed steer prices.
•	Analysis: Differences between the baseline and 
the scenario in terms of cropland, livestock size, 
pasture area, and greenhouse gas emissions.
•	 Included greenhouse gas emissions: Carbon 
pool changes from land-use change and meth-
ane and nitrous oxide emissions from agricul-
tural production.
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•	Results compare baseline and scenario in 2023.
•	Reduction of beef production and cattle herd in 
the U.S. by 17.06% and 26.06%, respectively.
•	Reduction of global beef cow herd by 0.91% but 
with increase in large livestock producing coun-
tries such as Brazil and Australia.

Figure 2: Comparison in cattle herd size between 
the baseline and the scenario by 2023.

•	Emissions from agricultural production  
decrease in the U.S. (intended consequence  
of the tax) but are slightly offset by emissions in 
other countries, i.e., the tax is ineffectual  
on a global scale based methane and nitrous  
oxide only.
•	Energy and water effects are not considered. 
•	 Increase of pasture area by 6.85 million hectares 
in Brazil alone.

Figure 3: Changes in emissions relative to the 
baseline from agricultural production.

POLICY IMPLICATIONS
•	Tax on U.S. cattle production largely ineffective 
to reduce GHG emissions.
•	Possible alternative: Tax on consumption recog-
nizing high inelasticity of U.S. beef consumption.
•	Sensitivity of carbon emission estimates from 
land-use change, i.e., small changes in stocking 
rate or productivity leads to large changes in  
terrestrial carbon pools. 
•	Differences in carbon efficiencies of different 
beef production systems.
•	Trade hinders unilateral GHG policies and 
hence, global carbon accounting is necessary.
•	 Increase in agricultural productivity plays a key 
role in reducing deforestation. 

•	Low stocking rates of <2 animal unit per hect-
are in developing countries.
•	Amortization period of 20 years: Emissions of 
45.6 and 84.68 kg CO2-e per kg reduction of US 
beef

Figure 4: Changes in emissions from land-use 
change for medium and maximum terrestrial  
carbon pool estimates.


