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6: Ethiopia
In brief: Massively reliant on rain-fed and low-tech agriculture, highly 
vulnerable to climate change

Right Now: Growing season has already reduced by 15% in the 
region

Future climate change risks: Worsening difficulties with access to 
water, large decreases in staple cereal crops, more vulnerability to 
disease.

Emissions of CO2 per capita: 0.1 metric tons –  
approximately eighty times less than Ireland

6.1 Introduction
Ethiopia is particularly vulnerable to global climate 
change, given its massive reliance on agriculture. 
Eighty-five per cent of Ethiopians live in rural areas 
and most rely on subsistence farming for survival. 
Nearly 95 per cent of the country’s agricultural 
production is cultivated on family holdings, most of 
less than 1 hectare. Agriculture accounts for more 
than half of GDP and as much as 90 per cent of 
exports and employment. 

Farmers and pastoralists in Ethiopia rely on two 
annual rainy seasons: Kiremt, the main rainy 
season for most of the country, from June to 
September, and Belg, the shorter rainy season 
from February to May. Rainfall is already highly 
variable. As most farmers have no access to 
irrigation, when the rains do not come, it can equal 
catastrophe. Nearly 40 per cent of Ethiopia’s 90 
million population is considered food insecure.199 
Over the period 1980-2010 ten major drought 
disasters were reported in Ethiopia. 

The major drought of 1984 resulted in 
over 300,000 deaths and affected over 

7.5 million people, while drought in 
2003 affected over 12.6 million people. 

Each successive drought makes it more difficult to 
recover, making the people of Ethiopia all the more 
vulnerable to climate change. 

Already in Ethiopia, temperatures have been 
rising, and the length of the main growing season 
across eastern Africa has reduced by 15 per 
cent. Even if drastic reductions in emissions are 
achieved, future climate changes are expected 
to significantly reduce Ethiopia’s main cereal 
crops. If emissions continue unabated, average 

temperature increases of approximately 4oC could 
be devastating. And yet, Ethiopia has relatively 
little control over which scenario plays out – since 
its carbon dioxide emissions, at 0.1 metric tons per 
capita, are already among the lowest in the world, 
it must rely on other countries reducing their 
carbon emissions to ensure its future. 

6.2 Observed climate 
change and variability 

There has been an increase in seasonal mean 
temperature in many areas of Ethiopia over the 
last 50 years.200 For the past four decades the 
average annual temperature in Ethiopia has been 
increasing by 0.37oC per decade, with the majority 
of warming occurring during the second half of the 
1990s.201

Ethiopia experiences a high degree of variability 
in rainfall from year to year and season to season. 
Changes in rainfall are non-uniform and highly 
sensitive to the region and period of analysis, 
as a number of studies show. From the majority 
of studies, the most prominent trend has been 
towards reduced rainfall amounts with the main 
growing season length (March-May) across much 
of eastern Africa declining by approximately 15 
per cent since the 1980s.202 Such changes have 
had multiple effects on agricultural production 
and water availability for irrigation, especially in 
the north, northeast and eastern lowlands of 
the country. Occurring during the main growing 
seasons in poor countries dependent on rain-
fed agriculture, these declines are societally 
dangerous; impacting adversely on household 
livelihoods and food security and have been 
associated with human induced warming of the 
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Indian Ocean.203 In addition, recent years have 
seen significant socio-economic disruption due 
to flooding.  Floods along many major rivers in 
2006 resulted in the death of over 800 people and 
resulted in over $3 million USD losses, with more 
than 20,000 people being made homeless. 

6.3 Projections of Future 
Climate Change

Warming is expected to continue in Ethiopia, for 
all seasons, in all regions, and even if emissions 
decrease. A medium high emissions scenario 
shows an annual warming across Ethiopia of 
1.2oC by the 2020s, and warming of 2.2oC by 
the 2050s.204 Regional differences in warming 
are modest, with warming associated with a 
greater frequency of heatwaves and increases in 
evaporation leading to moisture deficits.

The graph below shows the considerable projected 
warming in east Africa, with highest temperature 
rises expected with higher emissions. Under a 
business as usual scenario with no policy changes 
to reduce global emissions, the average warming 
across all models shows temperature increases of 
approximately 4oC by the end of the century. Some 

individual models show temperature increases 
approaching and exceeding 6oC. Under ambitious 
global greenhouse gas emission reductions 
(RCP2.6) temperatures are expected to increase 
by approximately 1oC by the end of the century; 
however, even under this ambitious scenario 
increases in mean annual temperature above 
current conditions still approach 2oC  for some 
models.  

When considering ranges of projected changes 
it is important to note that the average does not 
imply a greater likelihood of occurrence. The full 
range of projected changes must be accounted 
for when considering impacts and adaptation – 
the greater the temperature increases the more 
severe the impacts are likely to be.  For Ethiopia, 
even the projected temperature change under 
the most ambitious emissions scenarios will have 
significant impacts for agriculture, extreme events 
and the livelihoods of many.  

In the Tigray district of Ethiopia, the biggest problem is 
something that many people in the world take for granted: water
Prolonged droughts and 
disappearing water sources 
have caused great difficulty 
for rural communities in Tigray, 
who must battle the effects of 
climate change on their farms.

Trócaire, in partnership with 
CAFOD and SCIAF, has funded 
a project which has brought 
irrigation and increased food 
production to over 30,000 
people in the region.

Irrigation has enabled farmers 
in Tigray to harvest up to three 
times a year and boost crop 
production. Farmers have also 
been trained in new farming 
techniques, while newly 
constructed hygiene and 
sanitation facilities have greatly 

reduced health risks for the 
people.

Gebre Nigusse (46) from Biera 
village was among the farmers 
to benefit from the project. 
The lack of water was making 
it difficult for Gebre to harvest 
enough food to provide for his 
family. There was no irrigation 
and erratic rains could not be 
relied upon. The project has 
changed everything.

“I did not do much 
irrigation until I joined the 
project four years ago,” 
he explains. “The project 
constructed canals 
and I took part in the 
construction. I received 
trainings, fruit and 
elephant grass seedling.

“I dug two hand wells for 
irrigation and bought 
a water pump from the 
vegetable money. I have 
planted coffee trees and 
will increase my fruit trees 
up to 120. I know I can 
resist drought through 
irrigation.”



Ethiopia

	  

Figure 1 Projected changes in annual temperature relative to 
1986-2005 under different greenhouse gas emissions 
pathways for East Africa. Red is business as usual emissions 
(RCP8.5), dark blue represents ambitious reductions in global 
emissions (RCP2.6) Thin lines denote a single model 
projection; thick lines showthe mean simulation for multiple 
climate models. (Source; IPCC, 2014)

Global warming will furthermore enhance the 
likelihood of anomalously intense, short rains 
across east Africa.205 The main climate hazards 
in Ethiopia are associated with rainfall variability 
including amount, timing, intensity and associated 
floods and droughts. Increased precipitation 
trends are projected from early this century.206 
The link between observed declines in growing 
season rainfall and human induced warming in the 
Indian Ocean is likely to intensify over the coming 
decades as warming continues.207

Future projections of rainfall are more complex to 
disentangle. Research indicates a future positive 
shift in rainfall for most models with increases in 
both average rainfall and intensity simulated for 
most of east Africa, including Ethiopia.208 Increases 
in rainfall extremes are likely to translate into rising 
flood risks for the region.209 In addition, rising 
temperatures and the higher risk of excessive 
rainfall have implications for the health sector 
by shifting and extending the areas affected by 
diseases such as malaria or Rift Valley fever - a 
viral disease spread to livestock and humans 
via mosquitoes.210 In highland regions, warming 
is leading to an expansion of crop pests into 
previously cold-limited areas. 

The most significant coffee  pest, 
the coffee berry borer, had 

never been reported in plantations 
above 1,500m until 10 years ago, 

and thus Arabica coffee, a 
valuable crop which grows at 

high altitudes was largely 
unaffected.  Increasing 

temperatures now mean that 
attacks of the insect are 

reported at higher altitudes. 
In the coffee producing Ethiopian highlands, 
warming trends may result in increased presence 
of the coffee berry borer with implications 
for livelihoods based on coffee production.211 
Small-scale coffee producers are likely to be 
hardest hit because they rely more heavily on 
natural resources for survival and have little capital 
to invest in costly adaptation strategies and/or pest 
and disease management.212

6.4 Food Production and 
Climate Change

Food production is expected to be consistently 
and negatively impacted in Africa in the coming 
decades due to higher average temperatures, 
greater extremes, longer periods of dangerously hot 
weather, and high temperatures at important and 
vulnerable times in the life cycle of plants.213 The 
IPCC Fifth Assessment Report projects fluctuations 
and variability in precipitation and temperature 
over the coming century. In Ethiopia the variability 
of precipitation and temperature is critical to 84 
per cent of rural Ethiopians dependent on rain-
fed agricultural livelihoods214 with changes likely 
to affect productivity of certain crops, timing of 
agricultural practices and losses imposed by pests 
and diseases, all of which impact on food security. 
Stories such as Gebre’s provide just one example of 
where these impacts are being felt, and how they 
are being tackled with support from Trócaire. 

The impacts of climate change on food production 
are expected to be widespread and complex 
to manage as food production systems differ 
widely according to socio-economic conditions 
and ethnicity in Ethiopia.215 Climate variability 
and change will impact farmers and pastoralists 
differently. 

For farmers, the decline of main growing season 
rainfall will continue to provide difficulties in 
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decision making - particularly deciding on planting 
dates and increasing the risk of crop failure. 
Similarly, critical decisions around the timing of 
land preparation and planting for long-cycle crops 
such as maize, sorghum and millet will become 
more problematic due to changes in variability. 
Changes in rainfall can impact adversely on flowering 
and development of perennial crops, in particular 
coffee.216 Such changes in climatic inputs highlight 
the challenges for food and livelihood security in 
Ethiopia. One study shows the sheer scale of the 
challenge for cereal production.217 The study showed 
decreasing trends for the four main cereal crops (teff, 
maize, sorghum and barley) currently critical to food 
security. Barley was predicted to have the greatest 
reductions, with net losses in land area ranging from 
28 to 62 per cent. Sorghum had the least change, 
ranging from a possible net loss of 21 per cent to a 
possible net gain of 14 per cent. In addition the study 
shows dramatic geographic shifts in land suitability 
for cereal production over the coming century.218

For pastoralists, climate change is likely to lead 
to increased conflicts over pasture and water for 
livestock.219 For pastoral communities in Ethiopia, 
droughts and high temperatures threaten cattle 
life, feed and water. Some pastoralists may shift 
from livestock to crop cultivation, from nomadism 
to sedentary livestock keeping, from pastoralism 
to agro-pastoralism.220

6.5 Access to water
The impact of climate change on African 

fresh water resources is likely to be significant by 
the end of the 21st century.221 It is expected that 
increasing temperatures will affect the water balance 
and thus water availability through changes in 
transpiration, vegetation structure and distribution. 
Increasing temperatures in arid and semi-arid 
areas will decrease water availability for human 
consumption and for agriculture. Climate change 
will undermine the technical performance of large 
reservoirs with knock-on effects for agriculture and 
electricity production.222

In Ethiopia projected water supplies are affected 
by increases in temperature and local variability of 
precipitation.223 In the Gibe catchment in the south 
west of Ethiopia, average annual streamflow (an 
important indicator of water availability) is predicted 
to decrease up to 2050.224 In addition, research on 
the Geba river suggests annual reductions in river 
flows by up to 50 per cent by the end of the century 

under a high emissions scenario, with significant 
decreases also expected under lower emissions 
scenarios. Reduced river flows in the Ganane and 
Nile Basins in Ethiopia are expected towards the end 
of 21st century because of increasing temperatures 
and associated evaporation losses.225

It is also expected that climate change will reduce 
raw water quality and even pose risks to treated 
drinking water because of anticipated increases 
in extremes.226 Increased intense rainfall will bring 
increased floods and soil erosion, which introduces 
sediments and pollutants in fresh water bodies.227 
Soil erosion is already a serious problem in Ethiopia. 
Every year, 1.5 billion metric tons of topsoil erodes 
from the highlands into streams and rivers, thus 
increasing sediments, pollutants and reducing 
stream flows.228

Climate change is only one of the many pressures 
that will determine access to water in future 
decades. Forty-eight per cent of the population in 
Ethiopia is without access to safe water and relies on 
water sources such as unprotected springs, ponds, 
streams and rivers many of which are located far 
from households and are contaminated.229 Drought 
seriously impacts pastoral regions, which cover 50 
to 61 per cent of the surface area of Ethiopia.230 
In these semi-arid and arid regions droughts and 
temperature rise cause traditional water sources 
for people and livestock to rapidly disappear. Water 
access also has important gender dimensions 
throughout much of Africa, including Ethiopia. 
Women and girls are mainly involved in water 
collection in Ethiopia, but young girls are particularly 
vulnerable to associated health and physical risks.231

6.6 Gender
Existing gender inequality is heightened 

by climate-related hazards.232 Men and women are 
differently affected by climate change and climate 
variability related disasters intertwined with 
socioeconomic, institutional, cultural and political 
drivers.233 Women play a vital role in food security. 
In Ethiopia, as in most African countries, more 
women than men are engaged in the production, 
distribution and utilization of food. Agriculture is 
therefore central to women’s livelihoods, with 
climate change impacts on agricultural production 
making women especially vulnerable. Evidence 
shows that during extreme weather conditions, 
women experience more social disruption given a 
greater reliance on agricultural employment in rural 
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areas as compared to men employed in service 
sectors across the country.234

Koye Kora with one of her cows in Guji, Ethiopia. During periods of 
drought many lose livestock and struggle to cope.

6.7 Migration
Historically, drought has been a major 

driver of population movements in Ethiopia. An 
increased frequency and intensity of extreme 
events is expected under climate change and may 
lead to further migration as changes exceed the 
coping capacity of individuals. 

One study exploring mobility dynamics in two rural 
areas of the northern highlands gives us an insight 
into climate-driven migration in Ethiopia.235 Within 
the region, livelihoods revolve around small scale, 
rain-fed subsistence agriculture. Over the past 20-
25 years, the region has experienced worsening 
rainfall conditions (less rainfall totals, shorter 
seasons, and more intense and variable rainfall), 
increased exposure to severe frosts at high 
altitudes and losses of topsoil and soil fertility.236

The impact of such extreme weather events has 
led to production shortfalls with many households 
seeing their stores of wealth reduced and cattle 
stocks depleted due to lack of available grazing 
or through sale to purchase cereals and other 
necessities.237 

Such circumstances have resulted in high levels 
of migration to urban areas, particularly among the 
young. In addition, access to credit is generally 
available only to those with land who can offer 
holdings as collateral. The pursuit of education 
in developing alternative livelihoods also forces 
movement to urban areas.238

Shrinking land holdings also play an important part 
in shaping livelihoods in Ethiopia. The system of 

land ownership means that households cannot 
acquire land other than through centrally organised 
re-distributions. Coupled with rural population 
growth, this system of redistribution tends to 
fracture landholdings so that individual household 
plots are very small. Reducing land holdings 
compromises livelihood security by reducing 
available harvests and limiting the size of herds 
that households can maintain. Such land tenure 
arrangements decreases the coping and adaptive 
capacity of communities to extreme climatic events. 
This is particularly the case for women where land 
ownership is traditionally held by men.239

6.8 Health
Limited scientific information is available 

on the impact upon health from current and future 
climate change in Ethiopia. Rising temperatures 
and increases in rainfall intensity may shift 
or extend the areas affected by vector borne 
diseases. Increased occurrence of floods and 
heatwaves will also have implications for health, as 
will impacts on food production.

As noted above, climate change may impact on 
water quality and availability, with significant 
impacts on an already vulnerable population. 
Deaths from diarrheal diseases in Ethiopia are 
already significantly higher than in other East 
African countries.240

6.9 Economic impacts
The economic cost of climate change 

to Ethiopia is high given the importance of the 
agricultural sector to livelihoods, production and 
employment. In addition, in poor countries large 
costs can be incurred due to small shifts in climate 
due to low levels of adaptive capacity, technology 
and resources. Ethiopian agriculture accounts for 
nearly 42 per cent of the nation’s output, employs 
85 per cent of the population and contributes more 
than 90 per cent to national exports and serves as 
the main input to the industrial sector. The main 
export commodity is coffee accounting for 35.7 
per cent of total exports.  Failure in agriculture 
therefore has widespread impacts throughout 
the economy, as has been experienced by recent 
climate extremes. 

Agricultural output is closely linked to fluctuations 
in rainfall in Ethiopia with micro-level analysis 
suggesting that climate variability has already 
created costs through the drying of lakes, 
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decreased water volumes leading to serious 
electrical power interruptions, increased drought 
length and frequency and flood events. One study 
estimates that Ethiopia lost a cumulative level of 
over 13 per cent of its agricultural output between 
1991 and 2008, leading to increased poverty, while 

over the coming years the country 
could lose in the order of $2 billion 

USD due to rainfall variability.241

By 2050, climate change could reduce 
Ethiopian GDP by 8-10 per cent and increase 
variability in agricultural production by a factor 
of two.242 Adapting to climate change in the 
areas of agriculture, energy provision and road 
infrastructure may cost an annual average of 
$0.8-2.8 billion USD.243 Climate change impacts 
are likely to be felt most by the rural poor and 
particularly women. The poor in urban areas 
are also likely to be negatively impacted due to 
increasing food prices. Climate change will make 
the prospect of economic development harder for 
Ethiopia in at least two ways: first, by reducing 
agricultural production and output in sectors linked 
to agriculture, which is likely to reduce Ethiopia’s 
GDP by about 10 per cent from its benchmark 
level; and second, by raising the degree of income 
inequality which is likely to further decrease 
economic growth and fuel poverty.244 In addition, 
extreme climatic events have historically been 
shown to be costly to individuals, reducing 
consumption or forcing the sale or destruction of 
assets; thereby re-enforcing poverty.245

6.10 Looking to the future
It is clear that, if the worst possible effects of 
climate change are to be averted, global emissions 
must  be reduced right now. However, even in the 
most optimistic of scenarios, large losses in the 
production of key cereal crops are forecast, posing 
very significant risks to food security in Ethiopia. 

The majority of smallholder farmers do not 
have the resources to facilitate adaptation of 
their cropping and livestock systems to climate 
variability, casting into serious doubt the ability 
in future decades to feed more than 90 million 
people in Ethiopia. 

These risks are exacerbated by our increasing 
need for food worldwide – the FAO estimates that 
60 per cent more food will be needed worldwide 
by 2050.246In Ethiopia, multinational corporations 
are leasing large tracts of land for biofuels or 

agricultural exports, which will ‘result in a type 
of farming that will have much less powerful 
poverty-reducing impacts than if access to land 
and water were improved for the local farming 
communities’, according to Olivier de Schutter, the 
UN Special Rapporteur on the right to food. Having 
produced the majority of the emissions which are 
contributing to Ethiopia’s food insecurity through 
climate change, we in the developed world are 
further undermining the potential of smallholders 
to provide for themselves.  

The story of Gebre Nigusse above illustrates 
how, with the help of Trócaire and other agencies, 
Ethiopian farmers can begin to adapt to the 
uncertainties of climate change.  CAFOD, SCIAF 
and Trócaire work together in Ethiopia to build the 
capacity of marginalised men and women and 
reduce their vulnerability to shocks and stressors, 
including climate change.  Poor households are 
supported to become more resilient by promoting 
more diversified and increased incomes, enabling 
sustainable access to water and natural resources, 
increasing productivity in agriculture and livestock, 
and reducing the risks associated with disasters. 
Trócaire’s humanitarian programme works to 
ensure an effective response when disasters 
strike. Risk reduction is integrated into the 
programme for example through strengthening 
early warning and rapid assessment systems 
linked to contingency planning and finance.

Qersi Godana, 12, at a water point in the Borana zone of Southern 
Ethiopia. Water is so limited she spends 3 hours queueing to get 
water from this pump. 
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6.11 Summary of Findings
Increases in seasonal mean temperatures have been observed across Ethiopia over past 50 years, and 
the length of the growing season has reduced by ~15% in the region. 

Increased rates of warming are associated with all greenhouse gas emissions scenarios. Under a 
business as usual scenario median temperature increases of approximately 4oC are projected. With 
ambitious reductions in emissions warming may be contained within the 2oC threshold associated with 

dangerous climate change. 

Increased rainfall intensity is likely to result in greater likelihood of flood events. Greater extreme hot 
events are also expected. The impact of climate change on drought is unclear and depends on the 
balance between increased rainfall and increased evaporation losses.

Climate change will reduce agricultural production and output in sectors linked to agriculture and is 
likely to reduce GDP by ~10 %. At an individual level climate change is likely to raise income inequality, 
reduce household wealth and fuel poverty.

Food production is expected to be consistently and negatively impacted and compound challenges of 
food security. Changes in rainfall will make critical decisions at household level such as dates for 
preparing and planting more difficult. Large decreases in the productivity of major cereals have been 

projected. Coupled with small and decreasing farm sizes adaptation to future impacts will be challenging.

Benefits of potentially increased rainfall will be compromised by increased floods and soil erosion, 
which are associated with increased sediments and pollutants in fresh water bodies. A number of 
studies of the response of major rivers suggest decreasing river flows towards the end of the century 

due to increasing temperatures and associated evaporation losses.

Rising temperatures and increases in rainfall intensity may shift or extend the areas affected by vector 
borne diseases. Increased occurrence of floods and heatwaves will also have implications for health, as 
will impacts on food production.

Women are more reliant on agriculture than men and are therefore likely to be more adversely affected 
by climate change. In addition water access also has important gender dimensions with young girls in 
particular being more vulnerable to changes in water availability and competition.

Historically drought has been a major driver of population movements in Ethiopia. Research is also 
highlighting that issues with land tenure, coupled with increases in climatic extremes are acting as 
important drivers of rural-urban migration in the northern highland of Ethiopia under present conditions. 

Increases in the frequency of extreme events is likely to reducing coping capacities and increase rates of 
migration with social and cultural impacts in both sending and receiving areas. 


	Ethiopia
	Introduction
	Observed climatechange and variability
	Projections of FutureClimate Change
	Food Production andClimate Change
	Access to water
	Gender
	Migration
	Health
	Economic impacts
	Looking to the future
	Summary of Findings

