
Implications of 4+°C global warming on potential of 
carbon trading for mitigation and food security
 

- analytical framework and an Ethiopian case

Introduction
Carbon trading offers an opportunity to finance mitigation and adaptation 
and to enhance equity between the developed world emitting most and the 
low-income countries suffering hardest. The mitigation potential through 
agriculture in Africa has been estimated at 17% and the economic 
potential at 10% of the global total mitigation potential of the sector. 
Avoidance of deforestation accounts for 29% and forests for 14% of the 
global total mitigation potential. For example in Ethiopia, agriculture-
related emissions represent 67% of the total greenhouse gas (GHG) 
emissions. This creates a high potential for mitigation options with benefits 
for agricultural productivity and for adaptive capacity. However, the share 
of SSA constitutes less than one percent of the carbon market at present.
 
The objectives of the study were to

1) create an analytical framework to examine the factors 
affecting the potential of mitigation to enhance food and 
energy security in a changing climate, and to 

2) apply the framework to Sub-Saharan Africa (SSA), Ethiopia 
and the Central Rift Valley (CRV).

Mitigation potential
The technical agriculture-related carbon sequestration and carbon trading 
potential (Figure 2) correspond to 40-100% and 120-260%  of the total 
annual GHG emissions of that sector in SSA and Ethiopia, respectively. 

Impact of 4+°C global warming till 2100
The global warming of 4°C  and more  is assumed to result in SSA in 
considerable regional shifts in precipitation patterns. The growing season 
by 2050 is estimated to be 5-20% shorter, and crop yields 10 to 20% 
lower. About 5-10% of the currently marginal cropland will become 
transition zones from cropping to livestock keeping. For Ethiopia and CRV, 
the increase in land unsuitable for cropping will be even higher, 10 to 15% 
of the current cropland. This change will emphasise the importance of 
restoration of degraded land and grassland management as mitigation 
options relative to cropland management. 

Management options 
Main causes of food insecurity in CRV are variable rainfall, overpressure 
on land, improper land management and low income. They result in low 
agricultural productivity and land degradation. Mitigation of climate change 
with potential for food security implies thus enhancing carbon 
sequestration, because it also improves soil fertility and thus food 
availability and access. Examples are agroforestry providing food, fodder 
and fuel, crop rotation, and replacement of burning manure and crop 
residues with biogas production and recycling the digestive. 

Material and methods
Options for carbon sequestration were quantified through a bottom-up 
approach based on literature and local data from on-going collaborative 
studies. Constraints for implementing the options and for access to 
carbon markets, and the distribution of their benefits for the food 
insecure, were explored through interviews with stakeholders in CRV.

Analytical framework

The analytical framework (Figure 1) highlights 1) management options, 
which are the means to realise the mitigation potential, and 2) their 
impact on mitigation, income and productivity of land. 

    

Obstacles for management and carbon trading
The agroecological and socio-economic conditions of CRV set 
constraints. For instance, no-tillage practices do not suit to most of the 
local soil and climatic conditions, according to the stakeholder interviews. 
The primary barrier, however, for access to carbon market seems to be 
lacking awareness in the region about that framework.  

Conclusions
Carbon trading has a notable potential  to simultaneously enhance
mitigation, and food availability and affordability in CRV. Agroforestry and 
replacing burning of manure with biogas are promising options. Lacking 
awareness of the carbon market is the primary obstacle to tackle with.    
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Figure 2. The technical potential for carbon sequestration  through improved management (the range in literature as vertical lines).

Figure 1. Factors affecting the potential of mitigation to enhance food and energy security 
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