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HOW CAN AFRICAN AGRICULTURE ADAPT TO CLIMATE CHANGE? INSIGHTS FROM ETHIOPIA AND SOUTH AFRICA

Assessing Household Vulnerability to Climate Change
The Case of Farmers in the Nile Basin of Ethiopia

E thiopia remains one of the least-developed countries in the 
world: 50 percent of the population lives in abject poverty, 

and average life expectancy is only 43 years. Agriculture—the 
main sector of the Ethiopian economy—employs about 80 percent 
of the population and is dominated by small-scale, mixed crop and 
livestock production with very low productivity, which can be 
attributed to obsolete farming techniques; soil degradation caused 
by overgrazing and deforestation; poor complementary services, 
such as extension, credit, markets, and infrastructure; and 
frequent droughts and floods. Climate change is expected to 
increase the frequency, intensity, and spatial coverage of droughts 
and floods. Assessing Ethiopian farmers’ vulnerability to climate 
change can help identify groups in particular need of support 
under a changing climate. This brief is based on a study that 
measures the vulnerability of farmers to climatic extremes, such as 
droughts, floods, and hailstorms.

THE IMPACT OF DROUGHT ON HOUSEHOLDS
The study found that of the 1,000 households surveyed across 5 
regional states and 20 districts of Ethiopia, 31 percent reported 
droughts, 12 percent reported floods, and 18 percent reported 
hailstorms over the previous five years. These shocks resulted in a 
variety of reported losses, primarily in the form of crop yield 
declines and asset/income losses. The majority of farmers did 
nothing in response to these shocks, mainly due to abject poverty. 
Among those farmers who did respond, the most common coping 
strategy was to sell livestock, suggesting that—in addition to 
providing animal draft power and manure—livestock also serves 
as an asset and hence provides insurance against shocks. Other 
important coping strategies reported were borrowing from 
relatives, reducing food consumption, depending on food aid and 
food-for-work programs, and seeking off-farm employment.

ESTIMATION OF VULNERABILITY
Vulnerability is defined as the probability that climate shocks will 
shift household income below a given minimum level (such as a 
poverty line) or cause income levels to remain below the minimum 
level if the household is already poor. To analyze the sensitivity of 
vulnerability to a chosen threshold, the study examined different 
minimum income levels/poverty lines, such as the international 

poverty line of US$1.25 per day, the average income of the 
surveyed households, and arbitrary values above and below the 
average income of the surveyed households. 

Results for income thresholds of US$0.3 and US$2 per day 
are provided in Figures 1 and 2, respectively. The x-axis shows 
current income, while the y-axis shows estimates of vulnerability. 
Each figure is divided into four quadrants. Farm households in the 
upper left quadrant fall below the relevant poverty line and are 
likely to remain there in the future; those in the bottom left 
quadrant fall below the poverty threshold today but have charac-
teristics suggesting less than a 50 percent likelihood of their 
remaining there in the future; those in the upper right quadrant 
are currently above the specified income threshold but are likely to 
fall below it in the future; and those in the bottom left quadrant 
are currently above the income threshold and are likely to remain 
there in the future. 

Unsurprisingly, farmers’ vulnerability to climate shocks is 
highly sensitive to the choice of poverty threshold. The number of 
households that are considered poor today and likely to remain 
poor in the future increases as the income level used to determine 
the poverty threshold increases. When the poverty line is fixed at 
an income level of US$2 per day, 99 percent of farmers are 
considered vulnerable and, hence, fall into the upper right 
quadrant (Figure 1). Similarly, when the poverty line is reduced to 
US$1.50 and to US$1.25 per day, most households remain poor 
and vulnerable today, but the number of nonvulnerable house-
holds increases slightly. When the poverty threshold is set at a 
daily minimum income of US$0.30, only 12 percent of farmers 
are considered vulnerable to climate extremes (Figure 2). At this 
threshold, most households fall within the bottom left quadrant, 
indicating that they are not considered poor and are likely to 
remain nonpoor in the future.

Analysis of vulnerability across different agroecological zones 
indicates that farmers in the warm, semi-arid Kola zone are most 
vulnerable to extreme climatic events: of all the households 
surveyed in Kola, 99 percent are either already vulnerable or will 
become vulnerable in the future. Farmers in the cool, subhumid 
Weynadega zone and the cool, humid Dega zone are also highly 
vulnerable to future climate shocks: 94 and 89 percent, respectively, 
are considered vulnerable based on the US$1.25 per day poverty 
line. While these results are not representative at the regional level, 
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they do show that the districts surveyed in Beneshangul Gumuz 
and the Southern Nations, Nationalities and Peoples Region are 
most vulnerable under all of the poverty lines tested, whereas the 
districts surveyed in Oromia are the least vulnerable.

CONCLUSIONS AND POLICY IMPLICATIONS
The results of this study indicate an inverse relationship between 
the incomes of farm households and their level of vulnerability to 
climate extremes. Thus, policy interventions under climate change 
should focus on strengthening public and household-level risk 
management using both mitigation and adaptation strategies to 
reduce the negative impacts of climate change. Household-level 
mitigation strategies should include practices that encourage crop 
and livestock diversification, the use of drought-tolerant crop 
varieties and livestock species, mixed crop and livestock produc-
tion, and membership in rotating credit groups. Policies that 
support household-level adaptation strategies should encourage 
income generation and asset holding, both of which provide 
households with a financial buffer against harsh climatic events. 

Public risk mitigation might include strategies such as water 
harvesting, resource conservation and management, irrigation 
development, voluntary resettlement programs, targeted extension 
service packages (focusing on households or agroecological zones), 
targeted safety net programs, weather-indexed drought insurance, 
and the development of well-coordinated early warning systems. 
Important public adaptation strategies include the efficient 
administration of foreign emergency relief and effective food-for-
work programs.
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     Figure 1 Vulnerability to climate shocks based on an income  
       threshold of US$2 per day or 6,570 Ethiopian Birr per year

     Figure 2 Vulnerability to climate shocks based on an income  
       threshold of US$0.30 per day or 900 Ethiopian Birr per year
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