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there is a considerable lack of information about 

the extent of this potential at the regional, country, 

and sub-national level. 

 

Recent work by scientists from IFPRI (Alex De 

Pinto and Jawoo Koo), the CSIR-Soil Research 

Institute in Ghana (Francis Tetteh), and the 

Eduardo Mondlane University in Mozambique 

(Alfredo Nhantumbo) indicates the scope of 

agriculture’s contribution to carbon sequestration 

in two of the IFAD-IFPRI Partnership Program 

case study countries: Ghana and Mozambique.  

The scientists from IFPRI, Ghana, and 

Mozambique developed a system for 

implementing a national-level assessment of the 

technical mitigation potential in agriculture. 

Namely, they brought together a series of 

databases that cover land use, soil, slope and 

gridded climate data, and provincial-level crop 

production data to assess the agricultural 

mitigation potential at the national and sub-

national level for key food crops.  

 

The most common cropping system in the two 

countries is a rotation of maize, cassava, and 

fallow. Based on this specific crop rotation 

system,   scientists simulated the adoption of 

three different agricultural mitigation “packages” 

suited to local conditions, for specifics, see Box 1. 

These three packages have different costs and 

farmers would likely have to receive incentives to 

adopt them. The effects of adopting these three 

mitigation practices were simulated for a 40-year 

period, from 2010 to 2050, using data from four 

different Global Circulation Models (CNRM-CM3, 

CSIRO-Mk3.0, ECHam5, MIROC3.2) under the 
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Agriculture’s Technical 
Mitigation Potential:  
The Case of Ghana & 

Mozambique 
 

Research indentifies potential scope and 

benefit of agricultural mitigation in 

Mozambique and Ghana. It also identifies 

areas in these countries with high mitigation 

potential and high poverty incidence, both of 

which could be considered priority targets 

for projects that seek to reduce poverty and 

increase productivity while providing 

important environmental services like 

carbon sequestration. 

 
Agriculture plays a dual role in global efforts to 

reduce the greenhouse gas (GHG) emissions 

that contribute to climate change. First, the 

agriculture is a major source of GHG emissions. 

Second, the agricultural sector provides major 

opportunities for the mitigation of GHGs. 

Agriculture is estimated to contribute 10-14% of 

total GHG emissions. More importantly, the 

agricultural sector is the largest source of 

damaging non-carbon dioxide GHG emissions, 

generating 52% and 84% of total methane and 

nitrous oxide emissions, respectively.  Most of 

agriculture’s GHG mitigation potential comes 

from soil carbon sequestration, an important 

mitigation option that involves the storage of 

carbon in the ground. While estimates of global 

mitigation potential for agriculture already exist,  
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       TABLE 1: Technical mitigation potential for agriculture in Ghana - Four climate change scenarios 

 

 
Simulated mitigation practices 

 

Climate model and scenario  

Package 1 
Carbon sequestered 
(Ton/yr) 

Package 2 
Carbon sequestered 
(Ton/yr) 

Package 3 
Carbon sequestered 
(Ton/yr) 

 
CNRM-CM3, A2 290,862 393,021 905,733 

CSIRO-Mk3.0, A2 288,864 378,382 876,924 

ECHam5, A2 308,124 401,987 938,978 

MIROC3.2, A2 462,430 544,717 1,042,136 

Scenario average 
   

Ton CO2eq/yr* 1,238,881 1,576,362 3,453,261 
 

Mitigation potential expressed 
in US$/yr 
(Assumed price of CO2eq $20) $24,777,630 $31,527,245 $69,065,211 

As % of Agricultural GDP (2010) 0.38% 0.49% 1.07% 

         * 1 kg of carbon is equivalent to 3.67 kg of CO2. 

 

 
 
 
      
       TABLE 2: Technical mitigation potential for agriculture in Mozambique - Four climate change scenarios 

 

 
Simulated mitigation practices 

 

Climate model and scenario  

Package 1 
Carbon sequestered 
(Ton/yr) 

Package 2 
Carbon sequestered 
(Ton/yr) 

Package 3 
Carbon sequestered 
(Ton/yr) 

CNRM-CM3, A2 130,278 284,978 639,190 

CSIRO-Mk3.0, A2 111,639 265,191 647,181 

ECHam5, A2 121,156 302,669 670,911 

MIROC3.2, A2 111,588 276,228 665,151 

Scenario average  
   

Ton CO2eq/yr* 435,501 1,035,918 2,406,082 
 

Mitigation potential expressed 
in US$/yr 
(Assumed price of CO2eq $20) $8,710,026 $20,718,364 $48,121,631 

As % of Agricultural GDP (2010) 0.28% 0.66% 1.53% 

         * 1 kg of carbon is equivalent to 3.67 kg of CO2. 
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dioxide equivalent, the scientists estimated the 

potential benefit stream from carbon 

sequestration for these two countries. 

 

Simulation results are also shown in Figures 1a 

and 2a. Figures 1b and 2b present poverty 

incidence in the respective countries. These two 

maps can be used to identify areas that have 

high mitigation potential and high poverty 

incidence, both of which could be considered 

priority targets for projects that seek to reduce 

poverty and increase productivity while providing 

important environmental services like carbon 

sequestration. The information contained in the 

tables and maps would also be of great 

importance for the design of the National 

Appropriate Mitigation Actions (NAMA) and 

Local Appropriate Mitigation Actions (LAMA).  

 
 
 

 
 

A2 IPCC scenario. Using DSSAT, the scientists 

recorded the change in carbon stored in the soil. 

 

Depending on the package type, tables 1 and 2 

show that for Ghana, estimated benefits range 

between 24 and 69 million USD  and for 

Mozambique, estimates range between 8 and 

48 million USD, accounting for roughly 1% of 

current agricultural GDP in both countries.  

 

Though the results of these simulations are still 

preliminary and therefore should be treated with 

caution, they do show that there are significant 

differences between the mitigation potentials in 

Ghana and Mozambique. This discrepancy is 

due to variations in cropping systems and 

differences in soils and climate. Assuming an 

arbitrary price of 20 USD for a ton of carbon 

 
 
 
 
 
 
 

      

FIGURE 1: Geographical distribution of mitigation potential for agricultural land vs. poverty – Ghana 
 

 

BOX 1. Agricultural mitigation packages suited to local conditions in Ghana and Mozambique 

Package 1 suggests the use of a chemical fertilizer (60 kg of nitrogen per ha). 
Package 2 suggests the use of a chemical fertilizer and manure (60 kg of nitrogen per ha + 0.7 tons per 

ha). 
Package 3 - the optimal package - suggests the use of chemical fertilizer, manure, and crop residue 

management (60 kg of nitrogen ha + 0.7 tons per ha + 50% of crop residue left on the ground). 
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FIGURE 2: Geographical distribution of mitigation potential for agricultural land vs. poverty – Mozambique 
 
 

 
 

 
 

 

 
 

 

     Contributors: Alex De Pinto, Claudia Ringler, Gerald Nelson, Susan Buzzelli 
For more information, visit the IFAD-IFPRI Partnership online newsletter http://ifadifpri.wordpress.com/ or contact Alex 

De Pinto (A.DePinto@cgiar.org) or Claudia Ringler (c.ringler@cgiar.org). 
 
IFPRI ● 2033 K Street, NW ● Washington, DC ● 20006 ● www.ifpri.org 

 

 

 

Similar analysis of the two other IFAD-IFPRI Partnership Program case study countries, 

Morocco and Vietnam, will be released soon. 
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