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Introduction

This climate change profile is designed to help integrate 
climate actions into development activities. It complements 
the publication ‘Climate-smart = Future-Proof! – Guidelines 
for Integrating climate-smart actions into development 
policies and activities’ and provides answers to some of the 
questions that are raised in the step-by-step approach in 
these guidelines.

The current and expected effects of climate change differ 
locally, nationally and regionally. The impacts of climate change 
effects on livelihoods, food and water security, ecosystems, 
infrastructure etc. differ per country and region as well as 
community and individual, with gender a particularly 
important vulnerability factor. This profile aims to give 
insight in the climate change effects and impacts in Ethiopia, 
with particular attention for food security and water. It also 
sheds light on the policies, priorities and commitments of the 
government in responding to climate change and important 
climate-relevant activities that are being implemented, 
including activities being internationally financed. 

Summary

Climate change poses a huge challenge to Ethiopia and its 
people. One of the world’s most drought-prone countries, 
Ethiopia is faced with increasingly unpredictable rains, and 
in some years the complete failure of seasonal rains – 
occurrences that are linked to climate change. It is a country 
with large differences across its regions, which is reflected 
in the country’s climate vulnerability (see Map set 1). The 
lowlands are vulnerable to increased temperatures and 
prolonged droughts that may affect livestock rearing. The 
highlands may suffer from more intense and irregular 
rainfall, leading to erosion, which together with higher 
temperatures may result in lower agricultural production. 
This, combined with an increasing population and conflict, 
may lead to greater food insecurity in some areas. Climate 
change related hotspots of increased food insecurity in the 
future are likely to include areas in Afar and Tigray, southern 
Oromia, the central Rift Valley, and the eastern lowlands.

Overall ranking

Ethiopia is one of the world’s lowest emitters of GHG 
emissions, ranking 182 of 188 countries on per capita 
emissions1 and contributing 0.27% of global emissions2. 
However, Ethiopia is highly vulnerable to global climate 

1 https://en.actualitix.com/country/eth/ethiopia-co2-emissions-per-
capita.php 

2 WRI (2017) http://cait2.wri.org/ 

change. Ethiopia currently ranks 163 out of 181 countries in 
the ND-GAIN index³ (2016) for climate vulnerability, which is 
significantly lower than its previous recent rankings (e.g. 2014 
ranking of 145). Ethiopia is the 22nd most vulnerable country 
and the 31st least ready country– meaning that it is vulnerable 
to, yet largely unready to address climate change effects. 
Vulnerability measures the country’s exposure, sensitivity, and 
ability to cope with the negative effects of climate change by 
considering vulnerability in six life-supporting sectors: 
food, water, ecosystem service, health, human habitat and 
infrastructure. Readiness measures a country’s ability to 
leverage investments and convert them to adaptation actions 
by considering economic, governance and social readiness.

Biophysical vulnerability

Current climate. Ethiopia’s topography is characterized by 
large regional differences, which are reflected in its climate. 
The lowlands in the southeast and northeast are tropical 
with average temperatures of 25-30°C, while the central 
highlands (over 1500 meters in elevation, covering about 
45% of the country’s surface) are much cooler with average 
temperatures around 15-20°C4. The highland plateau is 
divided by the East African Rift Valley. It is home to almost 
90% of Ethiopia’s population5. 

Rainfall regimes also vary across regions. Mean annual rainfall 
ranges from less than 300 mm in the south-eastern and 
north-western lowlands to over 2,000 mm in the south-western 
highlands6. Four seasonal regimes can be distinguished:
• most of the country experiences one main wet season, 

called Kiremt or Meher (June-September), with rainfall up 
to 350 mm per month in the wettest regions;

• parts of the north and centre have Kiremt and a second, 
smaller rainy season, Belg (February-May);

• the south has two distinct wet seasons: The Belg season 
and the Bega season (October-December);

• the easternmost corner of Ethiopia receives very little 
rainfall throughout the year7.

3 GAIN index summarizes a country’s vulnerability to climate change and 
other global challenges in combination with readiness to improve 
resilience. http://index.gain.org/country/ethiopia 

4 McSweeney, C.; New, M.; Lizcano, G. (2008): UNDP Climate Change 
Country Profiles: Ethiopia. http://ncsp.undp.org/sites/default/files/
Ethiopia.oxford.report.pdf 

5 Robinson, S.; Strzepek, K.; Cervigni, R. (2013): The Cost of Adapting to 
Climate Change in Ethiopia: Sector-Wise and Macro-Economic Estimates. IFPRI, 
ESSP Working Paper 53. http://www.ifpri.org/sites/default/files/
publications/esspwp53.pdf 

6 Regassa, S.; Givey, C.; Castillo, G.E.; Magrath, J.; Pfeifer, K. (2010): The rain 
doesn’t come on time anymore: Poverty, vulnerability, and climate variability in 
Ethiopia. Oxfam International. https://www.oxfam.org/sites/www.oxfam.
org/files/rain-poverty-vulnerability-climate-ethiopia-2010-04-22.pdf 

7 USGS, USAID and FEWS NET (2012): A Climate Trend Analysis of Ethiopia. 
Fact Sheet 2012-3053. http://pubs.usgs.gov/fs/2012/3053/FS12-3053_
ethiopia.pdf; McSweeney et al. (2008) 

https://en.actualitix.com/country/eth/ethiopia-co2-emissions-per-capita.php
https://en.actualitix.com/country/eth/ethiopia-co2-emissions-per-capita.php
http://cait2.wri.org/
http://index.gain.org/country/ethiopia
http://ncsp.undp.org/sites/default/files/Ethiopia.oxford.report.pdf
http://ncsp.undp.org/sites/default/files/Ethiopia.oxford.report.pdf
http://www.ifpri.org/sites/default/files/publications/esspwp53.pdf
http://www.ifpri.org/sites/default/files/publications/esspwp53.pdf
https://www.oxfam.org/sites/www.oxfam.org/files/rain-poverty-vulnerability-climate-ethiopia-2010-04-22.pdf
https://www.oxfam.org/sites/www.oxfam.org/files/rain-poverty-vulnerability-climate-ethiopia-2010-04-22.pdf
http://pubs.usgs.gov/fs/2012/3053/FS12-3053_ethiopia.pdf
http://pubs.usgs.gov/fs/2012/3053/FS12-3053_ethiopia.pdf
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Rainfall totals of over 500 mm during each rainy season 
typically provide sufficient water for crop cultivation and 
pastoralism8. See Map set 2 for the current climate (rainfall 
and temperature) in different parts of the country.

Extreme events are common in Ethiopia, especially 
droughts. In an analysis in 2011, Ethiopia was ranked 5th out 
of 184 countries in terms of its risk of drought9. Between 
1900 and 2010, twelve extreme droughts were recorded 
(killing over 400,000 people and affecting over 54 million)10, 
of which seven occurred since 198011. The majority of these 
resulted in famines. The severe drought of 2015-2016 was 
exacerbated by the strongest El Nino in decades, caused 
successive harvest failures and widespread livestock deaths 
in some regions. Apart from these major or extreme droughts, 
there have been dozens of local droughts with equally 
devastating effects. The country has experienced even more 
major floods in different parts of the country, though with less 
people affected: 47 major floods since 1900 (of which six since 
198012) killed almost 2,000 people and affected 2.2 million1³. 
Ethiopia ranked 34th out of 162 countries in terms of 
flooding risk, and 5th out of 162 in terms of landslide risk14.

Current trends. Over the last decades, Ethiopia has 
experienced climatic changes. Average temperature has 
increased markedly, with a 0.2°C15 to 0.28°C rise per decade 
over the last 40-50 years16. Temperature rise is different per 
region and season. It has been most extreme in already dry 
and hot areas of the country, most notably in the north and 
east, and in the July-September season17. The number of 
‘hot days’ and ‘hot nights’18 has also increased by resp. 20% 
and 38% between 1960 and 2003, especially from June to 
August where the increase has been as high as 32% and 59%, 
respectively. Simultaneously, the number of ‘cold days’ and 

8 USGS et al. (2012)
9 Swarup, A.; Dankelman, I.; Ahluwalia, K.; Hawrylyshyn, K. (2011): 

Weathering the storm: Adolescent girls and climate change. Plan.  
http://www.plan-uk.org/resources/documents/35316/ 

10 You, G.J.Y; and Ringler, C. (2010): Hydro-Economic Modeling of Climate 
Change Impacts in Ethiopia. IFPRI Discussion Paper 00960.  
http://www.ifpri.org/sites/default/files/publications/ifpridp00960.pdf

11 World Bank (2010): Economics of Adaptation to Climate Change: Ethiopia. 
http://www-wds.worldbank.org/external/default/WDSContentServer/
WDSP/IB/2012/05/22/000425970_20120522100235/Rendered/
PDF/686500ESW0P1130UBLIC00EACC0Ethiopia.pdf 

12 World Bank (2010)
13 You and Ringler (2010)
14 Swarup et al. (2011)
15 Keller, M. (2009): Climate Risks and Development Projects: Assessment Report 

for a Community-Level Project in Guduru, Oromiya, Ethiopia. Bread for all. 
https://www.iisd.org/cristaltool/documents/BFA-Ethiopia-
Assessment-Report-Eng.pdf 

16 Eshetu, Z.; Simane, B.; Tebeje, G.; Negatu, W.; Amsalu, A.; Berhanu, A.; 
Bird, N.; Welham, B.; Canales Trujillo, N. (2014): Climate finance in 
Ethiopia. ODI. http://www.odi.org/sites/odi.org.uk/files/odi-assets/
publications-opinion-files/8995.pdf 

17 McSweeney et al. (2008)
18 ‘Hot’ day or ‘hot’ night is defined by the temperature exceeded on 10% 

of days or nights in the climate of that region and season (in this case 
with 1960 as a reference year).

‘cold nights’ has decreased by 6% and 11% respectively19. 
Consequently, the country’s minimum temperature has 
increased with 0.37°C20 to 0.4°C21 per decade.

While the increase in temperature is significant and 
relatively steady across regions and over time, changes in 
precipitation are more ambiguous and different sources 
report different figures. Precipitation has remained fairly 
stable over the last 50 years when averaged over the 
country22, and initial decreases in July-September rainfall in 
the 1980s have recovered in the 1990s and 2000s2³. However, 
these averages do not reflect local conditions which are 
extremely divergent24 and the natural variability in rainfall in 
the country makes it difficult to detect long-term trends25. 
One study reported that rainfall variability is increasing (and 
predictability is decreasing) in Oromia and Tigray, while 
total average rainfall is declining in these regions26. Another 
report found that for some southern, south-western and 
south-eastern regions, Belg (February-May) and Kiremt 
(June-September) rainfall have decreased by 15-20% 
between 1975 and 2010. This has strong implications for 
crop production, which becomes clear when assessing the 
change in areas that receive sufficient rain to support crop 
production (ca. 500 mm per season). A study found that the 
area receiving sufficient precipitation during the Belg 
season has contracted by 16% since 1990. Decreasing Kiremt 
rains affect the same parts of the country, mainly in densely 
populated Rift Valley areas in the regions of SNNPR and 
south/east Oromia. Affected areas are inhabited by about  
20 million people, who are exposed to chronic food 
insecurity as rainfall in their areas changes from ‘just 
enough to support crop production’ to ‘insufficient and 
leading to harvest failures’. The same applies to pastoral 
areas in the east, where the area receiving sufficient rains to 
support pastoralism (set at 250 mm per season) is 
decreasing27. See Map set 3 for the contracting areas.

Changes in temperature and rainfall increase the frequency 
and severity of extreme events. Warming has exacerbated 
droughts, and desertification in the lowlands of the country 
is expanding. The increase in severity of short, heavy rains 
in the highlands leads to increased flooding in the 
lowlands, causing further soil degradation in already 
exposed areas28 (although it can also increase fertility).

19 McSweeney et al. (2008)
20 Aragie, E.A. (2013): Climate change, growth, and poverty in Ethiopia. Working 

paper no. 3. http://mercury.ethz.ch/serviceengine/Files/ISN/165446/
ipublicationdocument_singledocument/ad43f694-2a16-458f-bc13-
3375b47f622a/en/ccaps+working+paper+no.+3.pdf

21 Keller (2009)
22 Keller (2009)
23 McSweeney et al. (2008)
24 Keller (2009)
25 McSweeney et al. (2008)
26 Aragie (2013)
27 USGS et al. (2012)
28 USGS et al. (2012); Eshetu et al. (2014); Aragie (2013)

http://www.plan-uk.org/resources/documents/35316/
http://www.ifpri.org/sites/default/files/publications/ifpridp00960.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2012/05/22/000425970_20120522100235/Rendered/PDF/686500ESW0P1130UBLIC00EACC0Ethiopia.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2012/05/22/000425970_20120522100235/Rendered/PDF/686500ESW0P1130UBLIC00EACC0Ethiopia.pdf
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2012/05/22/000425970_20120522100235/Rendered/PDF/686500ESW0P1130UBLIC00EACC0Ethiopia.pdf
https://www.iisd.org/cristaltool/documents/BFA-Ethiopia-Assessment-Report-Eng.pdf
https://www.iisd.org/cristaltool/documents/BFA-Ethiopia-Assessment-Report-Eng.pdf
http://www.odi.org/sites/odi.org.uk/files/odi-assets/publications-opinion-files/8995.pdf
http://www.odi.org/sites/odi.org.uk/files/odi-assets/publications-opinion-files/8995.pdf
http://mercury.ethz.ch/serviceengine/Files/ISN/165446/ipublicationdocument_singledocument/ad43f694-2a16-458f-bc13-3375b47f622a/en/ccaps+working+paper+no.+3.pdf
http://mercury.ethz.ch/serviceengine/Files/ISN/165446/ipublicationdocument_singledocument/ad43f694-2a16-458f-bc13-3375b47f622a/en/ccaps+working+paper+no.+3.pdf
http://mercury.ethz.ch/serviceengine/Files/ISN/165446/ipublicationdocument_singledocument/ad43f694-2a16-458f-bc13-3375b47f622a/en/ccaps+working+paper+no.+3.pdf
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Climate change. Different climate models present roughly 
similar projections concerning temperature change, but 
different ones for precipitation. Temperatures are expected 
to increase in all seasons with on average 1°C by 2030, 2°C 
by 2050, and 3°C by 2080 (compared to 1975)29. Some 
models project maximum increases as high as 5.1°C by the 
2090s³0. While all models foresee warming, they contradict 
each other as to where the largest increase will happen: in 
the west and north, in northwest, northeast and central 
areas³1, or in the south-central part³2. Most models indicate 
substantial increases in the frequency of hot days and 
nights, with up to 93% of days and 99% of nights considered 
‘hot’ in the July-September season by the 2090s (compared 
to 10% of days and nights in the same season in the 1960s)³³.

Despite current trends of rainfall decreases, for the long-term 
precipitation for Ethiopia as a whole is projected to increase 
by about 9% over 50 years (compared to 1975)³4. Higher 
resolution analyses however show both increases and 
decreases in different parts of the country. Even on a more 
local scale, there can be large differences: a study on different 
districts in the Central Rift Valley projected rainfall decreases 
of over 11% for some, and increases of almost 9% for other, 
relatively nearby districts³5. An increase in rainfall variability is 
predicted for the whole country, making rainfall less 
predictable. Moreover, a larger share of total precipitation will 
fall during heavy precipitation events – especially from July to 
December³6. This is expected to lead to increased incidence of 
extreme events – with severe droughts in one year, and heavy 
flooding with erosion and landslides in the next³7.

Climate trends differ for the various regions and seasons 
known in Ethiopia (see Map set 4 for rainfall and Map set 5 
for temperature in different seasons/regions). Map set 6 
shows a rather disturbing image, indicating that the largest 
precipitation decrease during the driest quarter of the year 
will be in regions that are already very dry. Others concluded 
that rainfall reductions will be concentrated in areas of 
great significance for food production: the area suitable for 
cultivation during the Belg season (February-May) may be 
reduced by another 16%, while the areas benefiting from 
Kiremt rains will also contract further (see Map set 3). To deal 
with the high uncertainty of climate change projections and 
the differences between models, the Ethiopian government 
has decided to use an average of projections from nineteen 

29 Eshetu et al. (2014); Aragie (2013)
30 McSweeney et al. (2008)
31 Admassu, H.; Getinet, M.; Thomas, T.S.; Waithaka, M.; Kyotalimye, M. 

(2013): East African Agriculture and Climate Change. Chapter 6: Ethiopia. 
http://www.ifpri.org/sites/default/files/publications/rr181ch06.pdf

32 USGS et al. (2012)
33 McSweeney et al. (2008)
34 Aragie (2013)
35 Gizachew, L.; and Shimelis, A. (2014): Analysis and mapping of climate 

change risk and vulnerability in Central Rift Valley of Ethiopia, African Crop 
Science Journal 22(s4): 807-818. http://www.bioline.org.br/pdf?cs14034 

36 Eshetu et al. (2014); McSweeney et al. (2008)
37 Aragie (2013)

different models to estimate changes in temperature and 
rainfall for 2030, 2050 and 2080 (see Map set 7).

Declining Belg rains (February - May), as projected by one study 
(although contradicted by others), could have significant 
effects on both crop production and livestock rearing due to 
their important role in Ethiopian food production. If Belg 
rains reduce, the following effects can be expected: 
• central, south and east Ethiopia lose one of their two 

main growing seasons;
• the preparation of seedbeds for Kiremt (June-September) 

crops will be difficult or impossible;
• long-cycle crops (maize, sorghum, millet) will have to be 

planted later and may not mature;
• coffee plants will lack essential water for inflorescence;
• pastures and drinking water places for livestock will lack 

not be replenished after the dry season³8. 

Water supply will be affected throughout the country, but 
most severely in areas that are already water-scarce, such as 
densely populated parts of the Rift Valley and eastern 
pastoralist zones (see Map 8).

Socio-economic vulnerability

Key facts:
GDP (PPP) per capita (2015)³9:  USD 1,626 
Population (July 2017)40:  104,957,438 
Projected population (2050)41:  190, 870,000
Population density per km2 (2016)42: 102
Human Development Index (2016)4³:  174 out of 188 

countries
Corruption Perceptions Index (2016)44:   108 out of 168 

countries
Gender Inequality Index (2016)45:  116 out of 188 

countries 
Adult literacy (2015)46:   49.1% (male 57.2%; 

female 41.1%)

38 Regassa et al. (2010)
39 World Bank Data – GDP per capita, PPP. http://data.worldbank.org/

indicator/NY.GDP.PCAP.PP.CD
40 World Population Review – Ethiopia. http://worldpopulationreview.

com/countries/ethiopia-population/
41 UNDESA (2017): World Population Prospects: The 2017 Revision, Key Findings 

and AdvanceTables. Working Paper No. ESA/P/WP/248. https://esa.un.
org/unpd/wpp/Publications/Files/WPP2017_KeyFindings.pdf

42  World Bank Data – Population density. https://data.worldbank.org/
indicator/EN.POP.DNST 

43 UNDP (2017). Human Development Report 2016. Human Development 
for Everyone. Table 1. http://hdr.undp.org/en/content/
human-development-index-hdi

44 Transparency International (2017)  Corruption Perceptions Index. 
https://www.transparency.org/whatwedo/publication/
corruption_perceptions_index_2016

45 UNDP (2017). Human Deveopment Report 2016. Table 5.  
http://hdr.undp.org/en/content/human-development-index-hdi

46 CIA (2015). World Fact book Ethiopia. Available via https://www.cia.
gov/library/publications/the-world-factbook/geos/et.html

http://www.ifpri.org/sites/default/files/publications/rr181ch06.pdf
http://www.bioline.org.br/pdf?cs14034
http://data.worldbank.org/indicator/NY.GDP.PCAP.PP.CD
http://data.worldbank.org/indicator/NY.GDP.PCAP.PP.CD
http://worldpopulationreview.com/countries/ethiopia-population/
http://worldpopulationreview.com/countries/ethiopia-population/
https://esa.un.org/unpd/wpp/Publications/Files/WPP2017_KeyFindings.pdf
https://esa.un.org/unpd/wpp/Publications/Files/WPP2017_KeyFindings.pdf
https://data.worldbank.org/indicator/EN.POP.DNST
https://data.worldbank.org/indicator/EN.POP.DNST
http://hdr.undp.org/en/content/human-development-index-hdi
http://hdr.undp.org/en/content/human-development-index-hdi
https://www.transparency.org/whatwedo/publication/corruption_perceptions_index_2016
https://www.transparency.org/whatwedo/publication/corruption_perceptions_index_2016
http://hdr.undp.org/en/content/human-development-index-hdi
https://www.cia.gov/library/publications/the-world-factbook/geos/et.html
https://www.cia.gov/library/publications/the-world-factbook/geos/et.html
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Ethiopia is not only biophysically, but also socio-economically 
vulnerable to climate change. Rapid population growth and 
expansion of agriculture in a potentially drier and certainly 
warmer climate could dramatically increase the number of 
people at risk47. Rural livelihoods systems, crop cultivation, 
pastoralism and agro-pastoralism, are highly sensitive to 
climatic conditions. The increase in drought and in 
desertification from land use pressures have resulted in 
significant losses of arable land and increased dependency 
on food aid48. Just as the country is heterogeneous in 
topography and climate zones, it is also heterogeneous in 
social, cultural and economic characteristics. The degree of 
vulnerability of different localities and their livelihoods 
varies accordingly49. Several densely populated areas of the 
country – especially in southern Oromia – are expected to 
experience the strongest declines in rainfall during crucial 
cropping seasons. In these areas, all arable land is already 
being cultivated and landholdings are continuously being 
reduced in size: there is no possibility to further expand 
land under agricultural production. These areas may 
become hotspots of food insecurity due to climate 
change50. Limited water storage capacity further increases 
vulnerability to climate risks.

Climate change will have significant economic effects on 
the Ethiopian economy, and on the agricultural sector in 
particular due to factors such as the loss of arable land due 
to shifting agro-ecological zones, altered growing cycles 
that delay planting, and increased incidence of pests and 
diseases. Ethiopia’s livestock sector will be increasingly 
affected by drought and degradation of land (see below).  
It has been estimated that climate change will affect the 
country’s GDP growth by 0.5-2.5 percent per year in the near 
future51 with the potential reduction of reduction of GDP 
up to 10 percent by 2045 primarily through impact on 
agricultural productivity52. Another study found that about 
USD 2 billion will be lost in the agricultural sector in the 
next few years due to rainfall variability alone – equal to 
32.5% of current Real Agricultural GDP. An integrated 
vulnerability assessment on climate change effects in 
Ethiopia’s regional states found that the top four vulnerable 
states are Afar, Somali, Oromia, and Tigray. These states are 
all heavily agriculture-dependent5³ and belong to the 
poorest ones in the country: 90% of all people in Tigray and 
Afar and 60-70% of those in Oromia and Somali live on less 
than USD 2 per day54.

47 USGS et al. (2012)
48 USAID (2016).
49 Gizachew and Shimelis (2014)
50 USGS et al. (2012)
51 Eshetu et al. (2014)
52 USAID (2016). 
53 Aragie (2013)
54 Admassu et al. (2013)

Climate change has strong links with poverty and hunger. Not 
only does climate change increase poverty and hunger through 
its adverse effect on food security and economic development, 
poverty and hunger also decrease people’s resilience and 
adaptive capacity to climate change effects55. Poor smallholder 
farmers are overall the most vulnerable groups to climate 
change; others are the rural landless, the urban poor in 
flood-prone areas, elderly and sick, and women and children 
left behind as male adults migrate for employment. 

A factor of specific importance in climate change 
vulnerability is gender. In poor areas, women often have 
more household responsibilities (25% of poor smallholder 
farm households were identified as female headed in some 
Ethiopian districts, compared to only 5-7% of other 
households). They are often disproportionately affected by 
climate change impacts on some of their primary 
responsibilities, including the collection of water for 
drinking, cooking and washing, the collection of fuelwood, 
and the small-scale cultivation of subsistence crops. An 
additional (indirect) effect of climate change is that women 
and girls have been found to be more vulnerable to sexual 
abuse since they have to travel to more remote sources of 
water56. Despite the strong effects of climate change on 
their lives, the abilities of women and girls to cope with 
climate change effects are often significantly lower than 
men’s, because of their reduced access to information, 
markets, mobility, alternative income sources, and 
decision-making mechanisms. 

Climate change will also have a significant impact on labour 
productivity and health. Under a high emissions scenario, due 
to the increase in temperatures (+4°C) the UNFCCC/WHO 
projects with a loss of 2% annual daily work hours for workers 
carrying out heavy labour (e.g., agriculture and construction) 
and an increase in heat related deaths among elderly people 
(65+) to over 65 deaths per 100,000 by 2080, compared to the 
estimated baseline of 3 deaths per 100,000 in 199057. 

High and increasing population density increases climate 
change vulnerability because it decreases the amount of 
resources (including water and food) available per person 
and may lead to resource conflicts. In Ethiopia, population 
density is highest in parts of the SNNPR and lowest in 
pastoral livelihoods areas58.Map 9 shows the projected 
change in population density that can be attributed to 
(migration due to) climate change, indicating the highest  
increase for already densely populated areas.

55 Aragie (2013)
56 World Bank (2010); Swarup et al. (2011)
57 WHO & UN (2015). Ethiopia. Climate and health country profile 2015. 

Available via http://reliefweb.int/sites/reliefweb.int/files/resources/
PHE-country-profile-Ethiopia.pdf

58 USGS et al. (2012)

http://reliefweb.int/sites/reliefweb.int/files/resources/PHE-country-profile-Ethiopia.pdf
http://reliefweb.int/sites/reliefweb.int/files/resources/PHE-country-profile-Ethiopia.pdf
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The three sectors in which economic effects of climate 
change will be most felt are agriculture, infrastructure 
(especially in case of flooding) and by energy/hydropower 
provided by dams (due to rainfall variability)59. Agriculture 
is a dominant sector in Ethiopia, contributing 41.1% to GDP 
and employs 85% of the population60 61. It is the main 
source of food for its population62, but also contributes 
90% of its exports and serves as the main source of inputs 
for the country’s industrial sector6³. Climate change related 
risks for the agricultural sector are listed below (see Table 1). 

Agriculture in Ethiopia is almost exclusively rainfed (1-3% of 
cultivated land is irrigated) and dominated by small-scale 
subsistence farmers (about 8 million households) practicing 
traditional methods. Many farmers grow slow maturing, 
high yielding ‘long cycle’ crops for which they need both 
the Belg and the Kiremt season (February-September). 
These crops are highly vulnerable to changes in seasonal 

59 World Bank (2010)
60 CIA (2015). The World Fact book, Ethiopia. Available via  

https://www.cia.gov/library/publications/the-world-factbook/geos/et.html
61 Admassu et al. (2013)
62 Gizachew and Shimelis (2014)
63 Aragie (2013)
64 Federal Democratic Republic of Ethiopia (2015). Climate resilience 

strategy, agriculture and forestry.

rainfall65. As land is further divided by each generation, 
most plots are less than 0.5 hectare - insufficient for 
household food security or adequate income. 
This reduces households’ capacity to adapt to climate 
change or to invest in improved farmingmethods66. Rainfall 
unpredictability is moreover proving a great disincentive to 
invest in agricultural improvements, suggesting that it has a 
double adverse effect on productivity67.

Food insecurity is not a recent occurrence. Ethiopia has 
historically been vulnerable for food insecurity and has 
often relied on food aid. Production of key crops is not 
increasing fast enough to keep up with the country’s high 
population growth: per capita cereal production has been 
estimated to decline by 28% between 2009 and 202568. 
Correlations have been found between rainfall and 
temperature variations and variations in stunting and 

65 Gizachew and Shimelis (2014); USGS et al. (2012)
66 Yirgu, L.; Nicol, A.; Srinivasan, S. (2013): Warming to Change? Climate Policy 

and Agricultural Development in Ethiopia. http://www.future-agricultures.org/
publications/research-and-analysis/working-papers/1755-warming-to-
change-climate-policy-and-agricultural-development-in-ethiopia/file

67 Cipryk, R (2009): Impacts of Climate Change on Livelihoods: What are the 
Implications for Social Protection? http://www.undpcc.org/undpcc/files/
docs/publications/Understanding%20governance%20at%20the%20
interface%20of%20climate.pdf; Yirgu et al. (2013)

68 USGS et al. (2012)

Table 1. Climate change related impacts on agriculture (2015)64:

Climate stresses Key impacts (stylised)

1 High mean temperature Shifting agro-ecological zones

2 Days with a max temperature above 35˚C Heat stress for some crops

3 Days with a max temperature above 40˚C Leads to heat stress on people and livestock

4 Lower mean rainfall Shifts in agro-ecological zones; plus drought impacts

5 Higher mean rainfall Landslides, damage to crops and livestock

6 Large scale floods Damage to crops, livestock, infrastructure and people

7 Flash floods Local damages to crops, livestock, infrastructure and people 

8 High 1-hour rainfall intensity Soil erosion and landslides, some local damages to crops

9 Heavy hail events Crop damage at certain times in the growing season

10 Rainfall distribution (variability) within season Significant impact on some crops

11 10-day dry spells Significant impact on some crops

12 Seasonal droughts Significant impact on most crops

13 Consecutive seasonal droughts Significant impact on livelihoods and economic growth

14 Later onset of rainfall season Shortens growing period - impacts on crops, fodder

15 Earlier end date of the rainfall season Shortens growing period - impacts on crops, fodder

16 Decreased predictability of the rainfall season Less reliable forecasts affect some enterprises

17 Increased uncertainty in rainfall distributions Increases risk, important for some enterprises

18 Increases in cloudiness and humidity Reduces radiation, increases thermal stress for people

https://www.cia.gov/library/publications/the-world-factbook/geos/et.html
http://www.future-agricultures.org/publications/research-and-analysis/working-papers/1755-warming-to-change-climate-policy-and-agricultural-development-in-ethiopia/file
http://www.future-agricultures.org/publications/research-and-analysis/working-papers/1755-warming-to-change-climate-policy-and-agricultural-development-in-ethiopia/file
http://www.future-agricultures.org/publications/research-and-analysis/working-papers/1755-warming-to-change-climate-policy-and-agricultural-development-in-ethiopia/file
http://www.undpcc.org/undpcc/files/docs/publications/Understanding governance at the interface of climate.pdf
http://www.undpcc.org/undpcc/files/docs/publications/Understanding governance at the interface of climate.pdf
http://www.undpcc.org/undpcc/files/docs/publications/Understanding governance at the interface of climate.pdf
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underweight in Ethiopia69, suggesting that climate change 
will exacerbate the current situation. Ethiopia has 
established a Productive Safety Net Program (PSNP) through 
which millions of people, often in the south and east, 
receive assistance70 – but this may not be sufficient if 
productivity is further limited in the future. Food insecurity 
is highest in the east of the country or in parts of central 
Ethiopia, depending on the method used to measure it  
(see Map set 10). Food insecurity is most pronounced before 
harvesting, when food stocks have finished71. While most of 
the country has one hunger season per year (June - September), 
the eastern pastoralist has two (February - April and 
September - October; see Map set 11). 

The projected impact of climate change on agricultural 
productivity differs per region and per agricultural activity. 
Typically, mixed farming or crop farming is practiced in the 
highlands while the lowlands are characterized by nomadic 
pastoralism72. A study comparing climate change effects in 
moisture-sufficient highland areas with those in drought-
prone highland areas found that the moisture-sufficient 
highlands are likely to benefit from climate change effects 
on crop and livestock productivity until 2030, but will suffer 
from productivity loss after that. For drought-prone 
highlands, no “grace period” is expected: they will suffer 
from continuously declining productivity throughout the 
study period, and much of this decline will already occur 
relatively soon7³. For food security it will be crucial for 
Ethiopia to focus agricultural development in areas that will 
maintain a moist climate in order to offset the expected 
productivity losses in other areas74.

Ethiopia’s main crops in order of the size of their harvest 
area are teff (and other cereals), maize, sorghum, wheat and 
barley. Main crops in order of volumes consumed are roots/ 
tubers, maize, wheat, teff (and other cereals), and sorghum75. 
For some of these crops and for some others, climate 
change effects have been identified and/or are projected:
• Teff and other cereals: teff is highly important for 

household income, as most households sell it for cash 
and consumer maize or wheat. It has a relatively high 
climatic adaptability and is suitable for storage in 
different temperature regimes, and is therefore already 

69 Hagos, S.; Lunde, T.; Mariam, D.H.; Woldehanna, T.; Lindtjorn, B. (2014): 
Climate change, crop production and child under nutrition in Ethiopia; 
a longitudinal panel study. BMC Public Health 14:884.  
http://www.biomedcentral.com/1471-2458/14/884

70 USGS et al. (2012)
71 Keller (2009)
72 Admassu et al. (2013)
73 Gebreegziabher, Z.; Stage, J.; Mekonnen, A.; Alemu, A. (2011): Climate 

Change and the Ethiopian Economy. Environment for Development – 
Discussion paper series 11-09. http://www.rff.org/RFF/Documents/
EfD-DP-11-09.pdf

74 USGS et al. (2012)
75 Admassu et al. (2013)

cultivated in different climate zones76. Under large 
climate change effects, it is likely that teff production will 
move further upslope, to relatively colder areas. For other 
cereals such as barley, it has been reported that highland 
farmers are already suffering production losses77.

• Maize: maize also performs well in a range of agro-
ecological settings78, but is highly responsive to water 
availability79. Most models suggest a gain in maize yields 
of over 25% in the eastern highlands at the edge of the 
Great Rift Valley and in the north central highlands. Some 
also show new areas gained in eastern Amhara and Tigray. 
These gains are however offset by yield decreases in the 
southwest and east, and in some cases even a complete 
loss of cultivable land (see Map set 12)80. 

• Wheat: wheat yields are expected to reduce substantially 
in almost all current cropping areas. Some areas will be 
lost, even where rainfall will increase – presumably due 
to heat stress (see Map set 13).

• Sorghum: this crop has been characterized as ‘best 
adapted to the adverse effects of climate’. It is widely 
cultivated in drought-prone areas, which suggests that it 
will be able to cope with increasingly dry circumstances 
in other areas. Under climate change, sorghum yields are 
expected to increase by over 25% and sorghum-growing 
areas are likely to expand, especially in central Ethiopia. 
In western and north-western parts, however, yields may 
decrease (see Map set 14)81.

• Coffee: coffee is an important export crop for Ethiopia. 
Climate change effects on coffee are unclear. It has been 
suggested that higher temperatures adversely affect yields 
in current coffee areas, especially in the south, because 
coffee plants require temperatures below 22°C. Moreover, 
coffee yields may be adversely affected by the coffee berry 
borer, which likes high temperatures82. On the other 
hand, climate change may create opportunities for new 
coffee areas on higher altitudes. 

• Enset: enset or “false banana” is an important staple crop 
in parts of Ethiopia, especially in the south. Effects of 
increasing temperatures and rainfall variability on the 
crop have not been reported, but it has been suggested 
that there is a climate-related expansion of crop diseases 
that affect enset8³.

Of particular importance for Ethiopian agriculture and food 
security is the country’s livestock sector. Ethiopia has the 
largest livestock population in Africa and the tenth-largest 
in the world84. Its 70 million cattle and 100 million other 

76 Admassu et al. (2013)
77 Yirgu et al. (2013)
78 Admassu et al. (2013)
79 World Bank (2010)
80 Admassu et al. (2013)
81 Admassu et al. (2013)
82 Yirgu et al. (2013); USGS et al. (2012); Admassu et al. (2013)
83 Yirgu et al. (2013)
84 Admassu et al. (2013)

http://www.biomedcentral.com/1471-2458/14/884
http://www.rff.org/RFF/Documents/EfD-DP-11-09.pdf
http://www.rff.org/RFF/Documents/EfD-DP-11-09.pdf
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livestock animals85 contribute 16% of national GDP and are 
a key source of subsistence for some 10 million pastoralists. 
Due to factors that are directly or indirectly related to 
climate change, the livestock sector is under great stress. 
These factors include rainfall variability, temperature 
increase, invasive species, conflicts, migration to lowlands 
due to increased population density in highlands, and 
overgrazing86. Climate change has different effects on 
different animals, with income decreases up to 19% for beef 
cattle, 22% for sheep, and 30% for chicken under a 
temperature increase of 2.5°C87. A recent study suggests that 
goats are better adapted to higher temperatures than other 
livestock, which may be a reason why many pastoralists are 
already shifting from cattle to goats88. 

Rainfall decreases during the Belg season (February - May) may 
have large effects on pastoral zones, as parts of these zones will 
no longer receive the amount of rain (250 mm) considered 
necessary for livestock. The area concerned stretches along the 
border between Somali and Oromia (see Map set 3, map D), 
with a population of about 7 million. Moreover, increased 
dryness in other (crop-growing) areas will impact pastoralists, 
as it contributes to increased cereal prices and leads to lower 
terms of trade when livestock are traded or sold for food89. 

Besides being influenced by climate change, agriculture and 
livestock also contribute to it. For Ethiopia, it has been 
reported that greenhouse gas emissions (GHG) from crop 
production include 10 megatons CO₂ per year from fertilizer 
use and 3 megatons from crop residue emissions of nitrous 
oxide. Livestock generate about 65 Mt CO₂ per year – thus 
contributing 40% of the country’s total emissions90.

Literacy is an important factor in adaptive capacity since it 
enables people to gather information on climate change 
and to make better use of adaptation actions (such as early  
warning systems). In Ethiopia, there is a striking difference 
between predominantly illiterate pastoralist areas in the 
south and east (where up to 90% of people cannot read or 
write91) and the more literate areas elsewhere in the country 
(see Map 15). This increases the high biophysical 
vulnerability of these dry and hot areas.

Conflicts can be exacerbated by climate change if resources, 
especially water, become scarce. The climate-conflict relation, 

85 Negra, C. (2014): Integrated National Policy Approaches to Climate Smart 
Agriculture. CCAFS Report No. 11. https://cgspace.cgiar.org/bitstream/
handle/10568/41648/CCAFSReport11WEB.pdf

86 Yirgu et al. (2013)
87 World Bank (2010) 
88 Eriksen, S.; Marin, A. (2011): Pastoral Pathways: Climate change adaptation 

lessons from Ethiopia. Norwegian University of Life Sciences.  
http://www.umb.no/statisk/noragric/publications/reports_other/
pastoral_pathways_siri_eriksen_andrei_marin2011.pdf

89 USGS et al. (2012)
90 Negra (2014)
91 Regassa et al. (2010)

however, is two-way: conflicts also reduce people’s capacities 
to cope with climate change effects. For Ethiopia, serious 
competition among water users has been projected under dry 
climate scenarios. This competition may be within the country 
(between municipal and industrial consumption, hydropower, 
and irrigation) but also international (because of changing 
water availability in downstream riparian countries)92.

National government strategies and 
policies
Ethiopia has ratified the UN Convention on Biological 
Diversity (CBD) for which it elaborated a National Biodiversity 
Strategy and Action Plan, the Convention to Combat 
Desertification (CCD) for which it elaborated a National 
Action Plan, and the Framework Convention on Climate 
Change (UNFCCC). It signed the Paris Agreement on climate 
change in April 2016 and ratified the agreement on March 
2017 with it entering into force in April 2017 (see Nationally 
Determined Contributions below). Ethiopia prepared its First 
National Communication to the UNFCCC in 2001, its Second 
National Communication in 2015 and a National Adaptation 
Program for Action (NAPA) in 2007. In the NAPA, which was 
developed with support from the LDCF9³, the Ethiopian 
government identified key climate impacts and described  
11 priority projects needed to address these impacts.  
The majority of the projects were not implemented94.

The Ethiopian Programme of Adaptation to Climate Change 
(EPACC) (2010) updated and replaced the NAPA. The 
objective of EPACC is ‘to contribute to the elimination of 
poverty and to lay the foundation for a climate resilient 
path towards sustainable development.’ It also aims to 
mainstream climate change throughout government 
sectors by ensuring climate change is embedded within 
government policies and plans through Sectoral Climate 
Programmes and Action Plans. Its 29 components include: 
• identify and prevent worsening and emerging animal, 

crop and wildland diseases and pests;
• prevent land degradation and thus reduce soil loss to its 

natural equilibrium rate;
• prevent biomass and soil nutrient accumulation by taking 

waste to farmlands as fertilizer;
• counter the agricultural productivity reduction from 

climate change through research/development;

92 World Bank (2010)
93 Nakhooda, S.; Norman, M.; Barnard, S.; Watson, C.; Greenhill, R.; 

Caravani, A.; Canales Trujillo, N.; Hedger, M.; Whitley, S. (2014): Climate 
finance: is it making a difference? ODI. http://www.odi.org/sites/odi.org.
uk/files/odi-assets/publications-opinion-files/9359.pdf

94 Virtanen, P.; Palmujoki, E.; Gemechu, D.T. (2011): Global climate policies, 
local institutions and food security in a pastoral society in Ethiopia, The 
Journal of Sustainable Development 5(1): 96-118. https://jyx.jyu.fi/dspace/
bitstream/handle/123456789/37327/Virtanen_Consilience_v5_i1_96-
118.pdf?sequence=1

https://cgspace.cgiar.org/bitstream/handle/10568/41648/CCAFSReport11WEB.pdf
https://cgspace.cgiar.org/bitstream/handle/10568/41648/CCAFSReport11WEB.pdf
http://www.umb.no/statisk/noragric/publications/reports_other/pastoral_pathways_siri_eriksen_andrei_marin2011.pdf
http://www.umb.no/statisk/noragric/publications/reports_other/pastoral_pathways_siri_eriksen_andrei_marin2011.pdf
http://www.odi.org/sites/odi.org.uk/files/odi-assets/publications-opinion-files/9359.pdf
http://www.odi.org/sites/odi.org.uk/files/odi-assets/publications-opinion-files/9359.pdf
https://jyx.jyu.fi/dspace/bitstream/handle/123456789/37327/Virtanen_Consilience_v5_i1_96-118.pdf?sequence=1
https://jyx.jyu.fi/dspace/bitstream/handle/123456789/37327/Virtanen_Consilience_v5_i1_96-118.pdf?sequence=1
https://jyx.jyu.fi/dspace/bitstream/handle/123456789/37327/Virtanen_Consilience_v5_i1_96-118.pdf?sequence=1
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• manage water effectively to make it always available to 
humans, animals and crops;

• reduce the impacts of severe droughts by cloud seeding to 
induce rain;

• store food and feed in good years for use in bad years;
• develop an insurance scheme for compensation from 

damage from bad weather95.

Ethiopia has also submitted Nationally Appropriate 
Mitigation Actions (NAMAs) to the UNFCCC. All four of the 
NAMAs currently in the registry focus on railways and transit 
development 96.

In addition to the NAPA, EPACC and NAMAs, Ethiopia 
integrated climate change objectives in broader national 
plans and policies. The first 5-year Growth and 
Transformation Plan (GTP I, 2010-2015) aimed for the 
country to reach middle-income status by 2025. In the 
second Growth and Transformation Plan (GTP II, 2015/16 
– 2019/20) the framework from GTP I is developed further 
and the country’s Climate Resilient Green Economy (CRGE) 
strategy mainstreamed into the GTP II. While the GTP II 
recognizes Ethiopia’s need for establishing food security97, 
adaptation and mitigation programmes are prioritised to 
achieve sustainable economic growth (and achieving 
lower-middle income status) without net increases in GHG 
emissions relative to 2010 levels. Ethiopia’s Climate 
Resilient Green Economy (CRGE) Strategy is considered 
fairly unique in terms of its integration of economic and 
climate change goals. The CRGE Secretariat, with both a 
technical and financial unit at the Ministry of Environment, 
Forest and Climate Change and the Ministry of Finance and 
Economic Cooperation (MOFEC) develops standardized 
guidance and provide ad hoc, sector specific support to 
CRGE line ministries that implement the strategy. 

The CRGE Strategy consists of a Climate Resilience (CR) 
component and a Green Economy (GE) component. The CR 
component, launched in August 2015, focuses on 
adaptation to climate change effects in two sectors: 
agriculture & forestry, and water & energy98. These climate 
resilience strategies focus on three tranches of work99:
1.  identification of impact of current and projected climate 

and climate change (the challenge);

95 G/Egziabher, T.B.; Ahmed, S.; Gebre-ab, N. (2013): Climate Resilient 
Green Economy Vision. https://www.undp-aap.org/sites/undp-aap.
org/files/Ethiopia_Climate%20Resilient%20Green%20Economy%20
Vision.pdf

96 http://www4.unfccc.int/sites/nama/SitePages/Country.
aspx?CountryId=59

97 http://dagethiopia.org/new//docstation/com_content.article/100/
gtpii__english_translation__final__june_21_2016.pdf

98 http://gggi.org/ethiopia-unveils-sectoral-climate-resilience-strategies- 
for-green-economy/

99  Federal Democratic Republic of Ethiopia (2015). Climate resilience 
strategy, agriculture and forestry. 

2.  identification of options to build and reduce impact of 
weather variability and climate change (the response);

3.  mapping of steps necessary to fund and implement 
measures for climate resilience (making it happen).

The climate resilience strategy for agriculture and 
forestry identifies 9 themes and 41 key  
adaptation options to address the negative effects of climate 
change. Expected costs of these 41 options are USD 236 
million by 2030. The identified 9 themes are: 1) capacity 
building and institutional coordination; 2) information and 
awareness; 3) crop and water management on-farm; 4) 
livestock; 5) value chain and market development; 6) 
sustainable agriculture and land management; 7) natural 
resources conservation and management; 8) disaster risk 
reduction; 9) social protection for high priority groups, 
including women and children. Options per theme are 
listed in Annex I (Shortlisted adaptation options). 

The climate resilience strategy for water and energy 
identified 4 responses to challenges of climate change100:
1.  power generation: diversifying energy mix and improving 

energy efficiency;
2.  energy access: improving efficiency of biomass use and 

accelerating non-grid energy access;
3.  irrigation: accelerating irrigation plans, supporting 

resilience of rain fed agriculture, balancing water demands;
4.  access to WASH: accelerating universal access to WASH 

and enhancing climate resilience of self-supply.
Also, two cross cutting themes (data systems for decision 
support and accelerate delivery of existing plans) are 
specified. Total costs of implementation are expected to be  
USD 895 million. 

The green economy (GE) component was launched in 
parallel with the launching of the overall CRGE vision in 
2011, and focuses on carbon-neutral economic growth 
(mitigation). The GE strategy is based on four pillars:
• improving crop and livestock production practices for 

higher food security and farmer incomes, whilst reducing 
carbon emissions;

• protecting and re-establishing forests for their economic 
and ecosystem services (including as carbon stocks);

• expanding electricity generation from renewable sources 
of energy for domestic and regional markets;

• leapfrogging to modern and energy-efficient 
technologies in transport, industry and  construction101.

Moreover, four priorities have been developed to fast-track 
the implementation of the GE  element: hydropower 
development, rural cooking technologies, livestock value 
chain, and forestry development. The GE part of the strategy 

100 Federal Democratic Republic of Ethiopia (2015). Climate resilience 
strategy, water and energy. 

101 Eshetu et al. (2014)

https://www.undp-aap.org/sites/undp-aap.org/files/Ethiopia_Climate Resilient Green Economy Vision.pdf
https://www.undp-aap.org/sites/undp-aap.org/files/Ethiopia_Climate Resilient Green Economy Vision.pdf
https://www.undp-aap.org/sites/undp-aap.org/files/Ethiopia_Climate Resilient Green Economy Vision.pdf
http://www4.unfccc.int/sites/nama/SitePages/Country.aspx?CountryId=59
http://www4.unfccc.int/sites/nama/SitePages/Country.aspx?CountryId=59
http://dagethiopia.org/new//docstation/com_content.article/100/gtpii__english_translation__final__june_21_2016.pdf
http://dagethiopia.org/new//docstation/com_content.article/100/gtpii__english_translation__final__june_21_2016.pdf
http://gggi.org/ethiopia-unveils-sectoral-climate-resilience-strategies-for-green-economy/
http://gggi.org/ethiopia-unveils-sectoral-climate-resilience-strategies-for-green-economy/


Climate Change Profile: Ethiopia April 2018

| 11 |

is intended to lead to, among others, annual savings of USD 
1 billion from the use of more efficient stoves; increasing 
livestock productivity; fuel cost savings of over USD 1 billion 
per year by 2030; and renewable electric power generation 
of over 67 TWh102.

For the GE’s forestry priority, the national REDD+ programme 
has been made an integral part of the strategy (see below) in 
order to reduce emissions from the vast deforestation that 
takes place in Ethiopia (total forest area has declined from 
167,000 km2 in 1990 to 120,000 km2 in 201210³). 

The EPA, which was recently changed into the Ministry of 
Environment and Forests (MEF), acts as the national 
flagship institution on climate change; among others it has 
overseen the CRGE strategy development. Now being a 
Ministry, MEF has gained enhanced authority to play a 
leading role in climate change matters – which shows the 
government’s determination to address climate change as a 
priority area104. The Ministry of Agriculture plays a major 
role in implementation of the CRGE Strategy, since 
agriculture-related priorities (livestock, soil and forestry) 
account for over 80% of the estimated 255 Mt CO₂ 
abatement potential of the CRGE105. Implementation of the 
CRGE is sector-based according to an approach known as 
the sectoral reduction mechanism (SRM), consisting of an 
Inter-Ministerial Council, a Technical Committee, and a 
Facility Secretariat. CRGE units have also been set up in 
various line ministries to streamline CRGE activities, but it 
has been noted that the capacity of these units is restricted 
by a lack of knowledge on climate change, combined with 
limited financial resources106.

Nationally Determined Contributions 
(NDC)
Ethiopia submitted its First Nationally Determined 
Contributions (NDC) to the UNFCCC in September 2017107.  
In its NDC Ethiopia commits to reducing GHG emissions by 
2030 to 145 Mt CO2e108. This means a 64% reduction of 
emissions compared to a Business-as-Usual (BAU) scenario 
in 2030. A very ambitious target, which if reached, will 
enable Ethiopia achieve carbon neutrality by 2030. The NDC 
states that full implementation is contingent upon an 

102 Federal Democratic Republic of Ethiopia (2011): Ethiopia’s Climate-
Resilient Green Economy Strategy

103 World Bank Data
104 Eshetu et al. (2014)
105 Negra (2014)
106 Eshetu et al. (2014)
107 Ethiopia submitted its INDC, which had been submitted to th UNFCCC 

in 2015, as it First NDC. http://www4.unfccc.int/ndcregistry/
PublishedDocuments/Ethiopia%20First/INDC-Ethiopia-100615.pdfEt

108 http://www4.unfccc.int/submissions/INDC/Published%20Documents/
Ethiopia/1/INDC-Ethiopia-100615.pdf

ambitious multilateral agreement being reached among 
parties that will enable Ethiopia to get international 
support and stimulate investments in climate action. 

Ethiopia grounded its NDC in its Climate Resilience Green 
Economy Strategy (CRGE), focusing on (i) reducing GHG 
emissions and (ii) reducing the vulnerability of the Ethiopian 
population to the adverse effects of climate change. 

Mitigation measures are built on four pillars that target 
agriculture (livestock and soil), forestry, transport, electric 
power, industry (including mining) and buildings 
(including waste and green cities): 
• improving crop and livestock production practices for 

higher food security and farmer incomes, whilst reducing 
carbon emissions;

• protecting and re-establishing forests for their economic 
and ecosystem services (including as carbon stocks);

• expanding electricity generation from renewable sources 
of energy for domestic and regional markets;

• leapfrogging to modern and energy-efficient 
technologies in transport, industry and construction.

Adaptation measures are built on three pillars:
• Droughts: 1) increase agricultural productivity, minimize 

food insecurity and increase incomes, 2) protect humans, 
wildlife and domestic animals from extreme droughts,  
3) improve and diversity economic opportunities from 
agroforestry and sustainable afforestation of degraded 
forests, 4) enhance irrigation systems through rainwater 
harvesting and conservation of water, 5) ensure 
uninterrupted availability of water services in urban areas, 
6) improve traditional methods that scientifically prevent 
deterioration of food and feed in storage facilities, 7) create 
biodiversity movement corridors, 8) enhance ecosystem 
health through ecological farming, sustainable land 
management practices and improve livestock production 
and 9) expand electric power generation from 
geothermal, wind and solar sources.

• Floods: 1) enhance adaptive capacity of ecosystems, 
communities and infrastructure in the highlands of Ethiopia, 
2) build additional dams and power stations for energy 
generation potential in rivers and 3) develop and implement 
climate change compatible building /construction codes. 

• Cross cutting interventions: 1) develop insurance systems 
for citizens, farmers and pastoralists, to rebuild economic 
life following exposure to disasters, 2) reduce incidence 
and impact of fires and pests through integrated pest 
management, early warning systems, harvesting 
adjustments, thinning, patrols, public participation,  
3) effective early warning system and disaster risk 
management policies, 4) strengthening capacity to deal 
with expansion of humans, animal and crop diseases,  
5) strengthening and increasing capacity for breeding and 
distribute disease resistant crops and fodder varieties. 

http://www4.unfccc.int/ndcregistry/PublishedDocuments/Ethiopia First/INDC-Ethiopia-100615.pdfEt
http://www4.unfccc.int/ndcregistry/PublishedDocuments/Ethiopia First/INDC-Ethiopia-100615.pdfEt
http://www4.unfccc.int/submissions/INDC/Published Documents/Ethiopia/1/INDC-Ethiopia-100615.pdf
http://www4.unfccc.int/submissions/INDC/Published Documents/Ethiopia/1/INDC-Ethiopia-100615.pdf
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Climate finance

Ethiopia has established an innovative funding mechanism 
to support CRGE Strategy implementation: the CRGE Facility. 
The Facility is a single, national funding mechanism, 
intended to manage and coordinate international climate 
funds, donor funds and domestic funds. The Facility is 
managed by MEF and the Ministry of Finance and Economic 
Cooperation (MoFEC, previously known as MoFED)109. In 2016 
the CRGE Facility was accredited as a National Designated 
Authority (NDA) for the Green Climate Fund and as a National 
Implementing Entity (NIE) of the Adaptation Fund110.

For implementation of the NDC in which the CRGE strategy 
provides the framework and actions, an estimated total 
expenditure of around USD 150 billion will be needed by 2030 
for mitigation of GHGs This is equal to 25% of Ethiopia’s 
current GDP. A strong role is anticipated for a dynamic private 
sector to mobilise some of the much-needed resources. 
Ethiopia’s domestic climate change-relevant spending is 
much lower than this at ca. USD 440 million per year111.  
The government primarily depends on its own resources;  
of its climate change-relevant expenditures in 2011-12, 80% 
originated from government funding and 20% from donor 
support (NB: this excludes ‘direct support’ from donors that 
does not go through government budgets). At the local 
level, climate change funding is limited and mainly comes 
from federal transfers through the regions and is budgeted 
according to national/regional GTP targets112. 

To close the budget gap for CRGE Strategy implementation, 
the Strategy foresees mobilisation of international climate 
finance from public and private sources, including 
development grants, ‘pay for performance’ greenhouse gas 
mitigation deals, and sale of emission credits in offset 
markets such as the Clean Development Mechanism (CDM) 
and the Emissions Trading System (ETS). Currently, such 
funding is not sufficient to finance NDC/CRGE Strategy 
implementation. However, Ethiopia has been proactive in 
seeking climate finance for priority actions (see below), e.g. 
Ethiopia was recently awarded a USD 50 million grant from 
the Green Climate Fund for a climate resilience project11³.

Climate change projects

Various climate change projects in Ethiopia are financed 
and implemented through bi/multilateral channels and 
international climate funds. Of the international climate 

109 Eshetu et al. (2014)
110 http://www.greenclimate.fund/-/ministry-of-finance-and-economic- 

cooperation-of-the-federal-democratic-republic-of-ethiopia
111 Nakhooda et al. (2014)
112 Eshetu et al. (2014)
113 http://www.greenclimate.fund/what-we-do/projects-programmes

funds that are active in Ethiopia, the Scaling-Up Renewable 
Energy Program for Low Income Countries (SREP) of the 
Climate Investment Funds (CIF) makes one of the largest 
contributions. About USD 30 million in grants is approved, 
mostly for geothermal energy development. The investment 
plan also foresees large-scale hydropower development and 
distribution of renewable energy. 

Current bilateral climate change projects related to water and/
or food security include projects such as Resilience through 
Enhanced Adaptation, Action Learning and Partnerships 
(2014-2017), supported by USAID for USD 5.5 million. 

For a list of international and multilateral climate projects 
in Ethiopia, see the list in Annex 2.

Climate contribution of the Netherlands

The Netherlands supports climate-relevant projects in 
Ethiopia through a variety of channels and in cooperation 
with range of actors with a focus on food security and 
renewable energy. These include projects that:
• strengthen the capacities of small farmers, men and 

women as well as youth, to cope with the effects of 
climate change, by increasing income, diversifying 
production and improve knowledge in particular, in large 
scale government programmes reaching a large number 
of farm households, i.e. in the Agricultural Growth 
Programme and the Productive Safety Net Programme; 

• in collaboration with local research institutes and 
universities, assist the government in validating 
climatologically sound farming practices to be taken up 
by Ethiopia’s agricultural extension service (BENEFIT);

• create capacities for producing ecologically appropriate 
high-quality seeds for smallholders (BENEFIT);

• assist the country to reduce its vulnerability to erratic 
rainfall by supporting investments in small scale 
irrigation in the Agricultural Growth Programme and 
through the Small Scale Irrigation Support Project (SMIS), 
the latter building the human and institutional capacities 
needed for small scale irrigation; 

• assist the government in developing climate-smart 
agriculture through its support of the Agricultural 
Transformation Agency (ATA) supporting the 
implementation of Ethiopia’s second Growth and 
Transformation Plan (GTP II) and its Climate Resilient 
Green Economy (CRGE) policy;

• make part of the population less dependent on the use of 
natural resources for their livelihoods and thereby less 
vulnerable to the effects of climate change, through 
supporting the development of alternative livelihoods 
(PSNP, RESET) and employment in agribusiness (value 
chain development projects, BENEFIT). This is very much 
part of Ethiopia’s development goal of transforming the 

http://www.greenclimate.fund/-/ministry-of-finance-and-economic-cooperation-of-the-federal-democratic-republic-of-ethiopia
http://www.greenclimate.fund/-/ministry-of-finance-and-economic-cooperation-of-the-federal-democratic-republic-of-ethiopia
http://www.greenclimate.fund/what-we-do/projects-programmes
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economy laid down in its Growth and Transformation 
Plan II (GTP II); 

• reduce Greenhouse Gases (GHG) in the Productive Safety 
Net Programme (e.g. the World Bank will assist the 
government in applying for carbon finance on the basis 
of PSNP’s land rehabilitation works);

• promote climate smart investments that will reduce 
emissions/increase energy efficiency in agribusiness and 
value chain development. 

• promote electrification of pico and micro hydropower 
plants, promoting and financing the hardware and 
installation of PV systems at rural health centres, 
supporting the dissemination of improved cookstoves 
(Energising Development)

• provide access-to-energy services through the installation 
of biogas digesters in partnership with local enterprises, 
NGOs and government (Africa Biogas Partnership 
Programme) 

• build resilience of vulnerable communities to crises in 
the face of climate change and environmental 
degradation supporting CSOs and the local government 
in Oromia, Amara and Afar regions in mainstreaming 
IRM in the regional Disaster Risk Management Policy 
implementation strategies through capacity building and 
facilitation of constructive policy dialogues (Partners for 
Resilience).



Maps
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Map set 1 Background information on Ethiopia: climate classification, regional states, 
elevation, and livelihood zones

Source: USAID (2016).  Climate Change Risk in Ethiopia: Country Fact Sheet. 
https://www.climatelinks.org/resources/climate-change-risk-profile-ethiopia

Source: Aragie (2013) Source: USGS (2012)

http://
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Map set 2 Current climate: mean annual temperature (left) and total annual precipitation (right)

Source: World Bank (2011) 

Map set 3 Changing production areas (past, present and future)

Source: USGS et al. (2012)

Map set 4 Projected seasonal changes in rainfall

Figures are based on extrapolation of current trends (1960-2009) per season for the years 2010-2039.

Source: USGS et al. (2012)
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Map set 5 Projected seasonal changes in temperature

Figures are based on extrapolation of current trends (1960-2009) per season for the years 2010-2039.

Current precipitation (mm) Change in precipitation (2010-2050) 
(mm) 

Source: USGS et al. (2012)

Map set 6 Current precipitation during the driest season (left) and projected change (right)

Source: Hopping, K.; Wann, G. (2009): Human Population Response to Climate Change in Ethio-pia. Colorado State University. 

http://gisedu.colostate.edu/webcontent/nr505/ethiopia2009/nr505_fall09_final_Hopping_Wann/Results.html#PopulationDensity
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Map set 7 Average climate change projections used by the Ethiopian government

Change in temperature (left; in ˚C) and rainfall (right; in %) in Ethiopia for 2030, 2050 and 2080 (all compared to 1975): 
average of 19 models. 

Source: NAPA (2007) 
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Map 8  Volume of potentially available annual surface water per family (7 persons), in 1,000 m³

Source: USAID (2005): Recent Drought Tendencies in Ethiopia and Equatorial Subtropical Eastern Africa.

Map 9 Changing population density in response to climate change (2005-2050)

Change in number of people per km2

Source: Hopping and Wann (2009)
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Map set 10 Food insecurity based on food availability (left) and consumption (right)

    Kilocalorie deficit per capita

Source: USGS (2012) Source: The British Geographer (2006): Spatial patterns of food. 

http://thebritishgeographer.weebly.com/spatial-patterns-of-food.html 

Map set 11 Typical hunger seasons per region

Source: FEWS NET and USAID (2009): Typical hunger seasons, month-by-month, for Ethiopia.
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Map set 12 Rain fed maize yield changing under climate change (2000-2050), four scenarios

Source: Admassu et al. (2013)

Map set 13 Rain fed wheat yield changing under climate change (2000-2050), four scenarios

Source: Admassu et al. (2013)
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Map set 14 Rain fed sorghum yield changing under climate change (2000-2050), four scenarios

Source: Admassu et al. (2013)

Map set 15 Literacy status in Ethiopia’s pastoralist and nonpastoralist districts

Source: Heady, D. (2011): Disasters: Déja Vu in the Horn of Africa: 2011 Global Food Policy Report. IFPRI

http://www.ifpri.org/node/8437?print 



List of adaptation options from 
Climate resilience strategy 
Agriculture and Forestry, 2015

Annex 1
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International and multilateral 
climate projects (since 2012)

Annex 2
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Main source  Climate Funds Update (2017)114 and World Bank (2017)115 

Name of Project Fund Amount of 
Funding Approved 
(USD millions)

Disbursed  
(USD millions)

Dates

Strengthening Climate Information and Early 
Warning Systems in Ethiopia to Support Climate 
Resilient Development

Least Developed Countries 
Fund (LDCF)

5 5 2012

Community Based Integrated Natural Resource 
Management Project

GEF/IFAD 4.4 4.4 2008-2017

CCA Growth: Implementting Climate Resilient 
and Green Economy plans in highland areas in 
Ethiopia

Least Developed Countries 
Fund (LDCF)

6.28 2015

Geothermal Sector Strategy Scaling-Up Renewable 
Energy Program for Low 
Income Countries (SREP)

1.5 2014

Lighting Ethiopia Scaling-Up Renewable 
Energy Program for Low 
Income Countries (SREP)

2.0 2014

Geothermal Sector Development Project Scaling-Up Renewable 
Energy Program for Low 
Income Countries (SREP)

24.5 1.5 2014

Strengthening Climate Information Systems  
and Early Warning Systems to Support Climate 
Resilience Development and Adaptation to 
Climate Change

Global Environment Facility 
(GEF)

16.83 2013-2017

Ethiopian Urban NAMA: Creating Opportunities 
for Municipalities to Produce and Operationalise 
Solid Waste Transformation (COMPOST)

Global Environment Facility 
(GEF6)

6.7 6.7 2015

Readiness program support Green Climate Fund (GCF) 0.3 0.3 2015

Promoting Sustainable Rural Energy Technologies 
(RETs) for House-hold and Productive Uses

Global Environment Facility 
(GEF5)

4.1 4.1 2013

Readiness preparation grant Forest Carbon Partnership 
Facility (FCPF)

3.8 2.9 2012

Additional financing PSPN 116 World Bank 108 2017

Off-grid renewable energy program World Bank 6 2016

Agricultural Growth Project I, II and additional 
financing

World Bank I: 150
II: 350
Additional 
financing: 50

2015-
unspecified

Ethiopia Rural Productive Safety Nets Project 
(fol-low-on to PSNP 4)

World Bank (funding also 
provided by UK, Netherlands)

600 2017-2020

Water supply, sanitation and hygiene project World Bank 205 2014

Sustainable land management project I and II World Bank I: 12,9
II: 50

2013

Oromia National Regional State Forested 
Landscape Program

World Bank 18 2017

Responding to the In-creasing Risk of Drought: 
Building Gen-der-responsive Resilience of the 
Most Vulner-able Communities

Green Climate Fund (GCF) 50 2017-2022

Climate Smart Integrated Rural Development Project Adaptation Fund 9.99 4.35 2017-2021

BioCarbon Fund Initiative BioCarbon Fund Initiative 18 18 2014

114 http://www.climatefundsupdate.org/data
115 http://www.worldbank.org/en/country/ethiopia/projects/all
116 http://www.worldbank.org/en/country/ethiopia/projects/all?status_exact=Active&qterm=&lang_exact=English
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