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Abstract 

Now a day’s food security issues become one of the critical concern and top priority area 

for developing countries. Having clear picture on food security status and its major 

determinants helps policy makers and planners to devise new policies that enhance food 

security. Hence, this paper was designed to review the impact of climate change on food 

security status of Ethiopian households. The objectives of this review are to review the 

impact of climate change on household food security and to review determinants of 

Ethiopian Households’ food Security. Ethiopian rural households are vulnerable to shocks, 

such as drought, that affects agricultural production. Famine and drought affect food 

security and livelihood of rural households in the country. Consequently, crop failure, water 

stress, crop disease and high food prices affect the population. Household size, age, off-

farm income; credit, fertilizer use, livestock ownership, and participation in local savings 

groups are other important factors determining Ethiopian household food security. 
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Introduction 

Global as well as household level food 
availability can be affected by climate 
change for it directly affects agriculture 
production through changes in agro-
ecological conditions (Schmidhuber and 
Tubiello, 2007).  Some scholars also argue 
that; “Global food security will remain a 
worldwide concern for the next 50 years 
and beyond” (Rosegrant and Cline, 2003). 
Compared to other parts of the world, food 
insecurity is greatest in developing 
countries particularly in sub-Saharan 
African countries (Haile, 2005). More 
specifically, there could be adverse effect 

of temperature and precipitation 
variability on crops production which in 
turn results in food insecurity. The 
extremes of precipitation, both droughts 
and floods, are also detrimental to crop 
productivity under rain fed conditions 
(Rosenzweig et al., 2001). The problem 
may be severe in developing countries, 
since the livelihood of the majority of the 
household depends on agricultural sector.  

Ethiopia is particularly vulnerable to 
global climate change, given its massive 
reliance on agriculture where 85% of the 
total population lives in rural areas and 
most rely on subsistence farming for 
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survival. Agriculture accounts for more 
than half of GDP and as much as 90 % of 
exports and employment.  

Famine and drought affect food 
security and livelihood of rural 
households in the country. The country 
suffered the worst food shortages during 
two periods of drought; 1968-1973 and 
1979-1984.The famines caused the death 
of 200 thousand people and millions of 
cattle in the country. Among these, the 
1973 famine have seriously affected over 
300,000 lives in the country. In 1985, 
approximately 10 million people were 
reported to be in serious starvation, with 
approximately 300,000 were dead at the 
end of the year. In the recent few decades 
droughts occurred and led to food shortage 
in different part of the country. In recent 
times, increasing uncertainties in the 
country raise critical questions about how 
to viably and sustainably manage various 
shocks that affect the farm household’s 
livelihood and food security. In order to 
overcome famine and pervasive poverty 
so as to ensure food security for its 
nations, the Ethiopian government’s 
strategy has currently focused on 
increasing the availability of food grains. 
This is majorly executed through huge 
investments in agricultural technologies 
so as to improve livelihood of the nations, 
thereby boost economic growth (Taye et 

al., 2010). 
Over the past few decades, it has 

generally been a debating issue in Ethiopia 
over the determinants and causes of food 
insecurity. The situation still demands a 
lot of struggle and effort to identify the 
root causes of the problem. The causes of 
the problem at household as well as at 
national level are various and hence 
struggling to achieve food security goal in 
the country remain a challenging goal to 
date. A food insecurity problem, be it a 

result of sudden shocks or not, usually 
requires the government and other 
humanitarian donor organizations’ 
assistances. However, these assistances 
may not make a structural change for the 
deep rooted food insecurity problems 
unless the fundamental cause of the 
problem are identified. Thus, identifying 
the fundamental causes of the food 
insecurity problem may play a vital role in 
directing to a long lasting solution to 
mitigate the problem. Ethiopia is 
extremely vulnerable to drought and other 
natural disasters such as floods, heavy 
rains, frost and heat waves (NMSA, 
2007). The Intergovernmental Panel on 
Climate Change (IPCC, 2007) concluded 
that increased frequency of heat stress, 
droughts and floods negatively affect crop 
yields. Therefore, this paper is set out to 
review the impact of climate change on 
household food security. 
Basic Concepts and Definitions  

Food Security 
Concern with food security can be 

traced back to the world food crisis of 
1972-74 - and beyond that at least to the 
Universal Declaration of Human Rights in 
1948, which recognized the right to food 
as a core element of an adequate level of 
living. Food security as a concept emerged 
at the United Nations Food and 
Agriculture Organization (FAO) World 
Food Conference in 1974. It is centered on 
two sub-concepts; food availability and 
food entitlement. The first, food 
availability refers to the supply of food 
available at local, national or international 
levels. The second, food entitlement refers 
to the capability of individuals and 
households to obtain food. Food security 
is a concept that can generally be 
addressed to the global, regional, national, 
sub-national, community and household 
level. The concept of food security has 
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been developing since early 1970s. The 
concept of food security in particular is a 
more recent development and the bulk of 
the literature dates from the 1980s. When 
we look into the evolution of food 
security, the initial concerns in the 1970s 
focused on the global, regional and 
national food supply or stocks (i.e. food 
security was conceived as the adequacy of 
food supply at global and national level). 
Such view favored macro-level food 
production and supply- oriented variables 
that overlooked the micro-level food 
access (Getahun, 2003). 

Household food security can be 
loosely defined as the ability of all 
individuals to access an adequate supply 
of food, on stable basis, and in sustainable 
way .There are a number of other 
definitions of Household Food Security as 
access by all people at all times to enough 
food (of good quality) for an active, 
healthy life. Another aspect of household 
food security concept is the issue of 
vulnerability. This shows that how 
household cope in terms of their ability to 
cope with times of shock like when there 
are floods, or droughts. 

Different institution and organization 
defined food security differently without 
much change in the basic concept. 
According to the World Bank (2013), food 
security means as access by all people at 
all times to sufficient food for an active, 
healthy life. In practical terms, this 
encompasses the physiological needs of 
individuals; the complementarities and 
trade-offs among food and other basics 
necessities (especially health care and 
education, but other as well); changes over 
time in terms of people’s livelihood 
strategies and the assets to which they 
have access; and uncertainty and risk (that 
is, Vulnerability). Clearly, food security is 
about much more than just how much 

people have to eat. Yet, having ‘enough’ 
food to eat is clearly the most important 
outcome of being food secure, and while 
physiologically requirements differ, 
people largely known whether they have 
enough or not. USAID defines food 
security as, when all people at all times 
have both physical and economic access to 
sufficient food to meet their dietary needs 
for a productive and healthy life. Food 
security requires that the aggregate 
availability of physical supplies of food is 
sufficient, that households have adequate 
access to those food supplies through their 
own production, the market or other 
sources, and that the utilization of those 
food supplies is appropriate to meet the 
specific dietary needs of individuals. 
IFAD describes Household Food Security 
(HFS) as ‘the capacity of households to 
procure a stable and sustainable basket of 
adequate food’ (IFAD, 1992). In 
operational terms, this implies: (i) 
measures to enhance and stabilize 
household access to and availability of 
food across seasons and transitory 
shortages; (ii) activities that would sustain 
food supply in the long term; and (iii) 
constant attention to the adequacy of food 
while complying with nutrient and safety 
requirements, and cultural preferences. 
Climate Change 

Intergovernmental Panel on Climate 
Change (IPCC) defines climate change as 
a change in the state of the climate that can 
be identified by changes in the mean or 
variability of its properties and that 
persists for extended periods, typically 
decades or longer. Various estimates of 
the changes in the global mean surface 
temperature from year to year are now 
available derived from many millions of 
metrological observations made on land 
and sea. There is no scientific doubt that 
atmospheric concentration of GHGs 
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capable of causing global warming have 
increased, so mean global temperature 
have been increasing since about 1850, 
mainly warming to the accumulation of 
‘GHGs’. This is caused by burning of 
fossil fuels (coal, oil and gas) to meet 
increasing energy demand, and the spread 
of intensive agriculture to meet increasing 
food demand which is accompanied by 
deforestation. They indicated since the 
late 19th C the global mean temperature 
has shown irregular inter annual and 
decadal fluctuations, but has risen overall 
by about 0.50C (IPCC, 2007).  
Agriculture, Climate Change and Food 

Security 
Agriculture is important for food 

security in two ways: it produces the food 
people eat; and (perhaps even more 
important) it provides the primary source 
of livelihood for 36 percent of the world’s 
total workforce. In the heavily populated 
countries of Asia and the Pacific, this 
share ranges from 40 to 50 percent, and in 

sub-Saharan Africa, two-thirds of the 
working population still make their living 
from agriculture (ILO, 2007). If 
agricultural production in the low-income 
developing countries of Asia and Africa 
are adversely affected by climate change, 
the livelihoods of large numbers of the 
rural poor will be put at risk and their 
vulnerability to food insecurity increased. 
Food production is expected to be 
consistently and negatively impacted in 
Africa in the coming decades due to 
higher average temperatures, greater 
extremes, and longer periods of 
dangerously hot weather, and high 
temperatures at important and vulnerable 
times in the life cycle of plants. 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 agriculture. 

 
Table 1: Effect of drought and rainfall variability on famine in Ethiopia 

Source: Oxfam Ethiopia, 2011 

 

Effects of Climate Change on Crop 

Production 
Crop production in Ethiopia is 

affected by failure of rains or occurrence 

of successive dry spells during the 
growing season. Food shortages resulting 
from adverse weather conditions are not 
new in Ethiopia. However, food shortages 

Drought  
year 

Region affected  Impact on human life and property  

1964-1966 Tigray and wollo About 1.5 million people affected  
1973-1974 Tigray and wollo 0.2million people and  
1978-79 Southern Ethiopia  1.4 million  
1982 Northern Ethiopia  2 million people affected  
1983-1984 The whole parts of Ethiopia 8 million people  
1987-1988  The whole parts of Ethiopia 7 million people 
1990-1992 Northeast and southern Ethiopia About 0.5 million people affected  
1993-1994 Tigray and wollo 7.6 million people affected  
2000-2001 The whole parts of Ethiopia  10.5 million people affected  
2002-2003 The whole parts of Ethiopia 13 million people in need of food assistant 
2005-2006 Somalia region  1.75 need food assistance 
2007-2008 West Arsi and west Shoa zone  3.4 million people need food assistance  

Review on the Impact of Climate Change on Household Food Security................FENET & ALEMAYEHU 



 

711 

 

have increased in severity, with frequent 
shortages in recent years. Deressa et al. 
(2008) analyzed the vulnerability of 
Ethiopian farmers to climate change by 
generating vulnerability indices and 
comparing these indices across these even 
regions of Ethiopia. The degree of 
vulnerability varies between the different 
regions based on wealth, technology, 

availability of infrastructure and 
institutions, potential for irrigation, and 
literacy rate. In general, vulnerability to 
climate change in Ethiopia is highly 
related to poverty. Integrated rural 
development initiatives aimed at reducing 
poverty can play a role in increasing 
adaptive capacity to climate change. 

 
Fig. 1: Vulnerability indices of the regional states of Ethiopia 
Source: Deressa et al., 2008 

 

Climate Change in Ethiopia 

According to NMSA (2007) the 
environment has become a key issue in 
Ethiopia in the last few decades. The main 
climate hazards in Ethiopia are associated 
with droughts and floods. The most 
prominent trend has been a tendency 
towards lower rainfall during the main 
growing seasons (March–May and 
December–February). While floods have 
historically never been a major economic 
hazard in Ethiopia, in recent years there 
has been significant socio-economic 
disruption due to flooding, in 1997 and 
2006. 
Impact of Climate Change on Food 

Security 
Variability in rainfall patterns and 

drought have disrupted crop production 

and exacerbated food insecurity in many 
parts of Ethiopia. Consequently, crop 
failure, water stress, crop disease and high 
food prices affected the population. The 
trends in number of food insecure people 
due to climate-related calamities is 
increasing, and reached its peak of 13 
million in 2000/2002. According to World 
Bank climate risk fact sheet of 2011, 
between 1999 and 2004 more than half of 
all households in Ethiopia experienced at 
least one major drought shock. These 
shocks are a major cause of transient 
poverty. Between 1900 and 2009, 47 
major floods occurred, killing 1,957 
people, affecting 2.2 million people, and 
costing the country about US$16.5 million 
in damage (Getahun, 2003). Food security 
is highly sensitive to climate risks in 

Ethiopian Journal of Environmental Studies and Management Vol. 11 no.6 2018 



 

712 

 

Ethiopia. Historical and more recent 
climate-related events such as the 
2008/2009 and 2011 food security crises 
in the Horn of Africa have highlighted the 
impact of droughts and floods on food 
production, access to markets, and income 
from agricultural activities. However, 

assessing the ways in which livelihoods 
and specific vulnerabilities are linked to 
climate is a difficult task given the 
complex relationships between other 
environmental and socioeconomic factors 
in determining food security outcomes.  

 

Fig. 2: Trends in the number of food insecure people in Ethiopia (1966-2008) 
Source: Oxfam Ethiopia (2011) 
 

Climate Trends in Ethiopia  
Rainfall patterns are highly complex 

due to the varied topography of the 
country: the seasonality, duration, and 
regularity of rainfall vary by both latitude 
and longitude. Annual rainfall patterns in 
Ethiopia (and more generally in the 
Greater Horn of Africa) are linked with 
regional sea surface temperatures (SSTs) 
in the Indian Ocean: warmer Indian Ocean 
SSTs are linked to dryness Variability in 
the strength of warming of the Indian 

Ocean strongly influences precipitation 
totals in Ethiopia and accounts for 
important climatologically phenomena 
such as the decline in rainfall between the 
1960s and 1980s (especially in the western 
parts of Ethiopia) and the devastating 
drought of 1984. In general, chances for 
flooding during the short rainy season 
(October-December) are higher with El 

Niño events), while La Niña events are 
associated with higher probabilities of 
drought. 
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Fig. 3: Observed changes in precipitation in Ethiopia 
Source: Oxfam Ethiopia (2011) 
 

The long rains occur between June and 
October across most of Ethiopia except in 
the south-eastern parts of the country. 
Kiremt (the main rainy season for most of 
the country, from June to September) rains 
benefit all cropping areas; these lead to the 
meher agricultural season of the country. 
Kiremt rains account for approximately 
50–80% of annual rainfall totals. The Belg 
(the shorter rainy season from February to 
May) rains are the short rains between 
February-March and May, which provide 
water to the southern, north-eastern, 
eastern and north-central parts of the 
country and form the second most 
important agricultural season of the 
country. Belg rains are critical for long-
cycle crops (such as sorghum and maize) 
harvested at the end. Some other rainfall 
patterns are limited to certain specific 
areas of the country. The sapia rains 
(January-February) are important for 
sweet potato cultivation in SNNPR while 
(April-May) and deyr (October-
November) are the main rains for pastoral 
areas in south/south-eastern parts of the 
country. In Afar, there is a long karma 

season (June-September) and two shorter 
seasons, dada (in December) and sugum 

(March-April) (NMSA, 2007). 

Recent data have highlighted some 
changes in seasonal rainfall patterns over 
the last few decades, with detrimental 
impacts on food security. Belg rains, 
which occur between February and May, 
in particular have been highly variable, 
especially since 1999. In contrast, the 
kiremt rains (which occur between June 
and October) have remained relatively 
constant. The belg rains are highly 
unreliable – their late arrival or failure 
implies significant impacts on food 
security. A large proportion of total 
production is harvested in areas where 
more rain falls in belg than meher. 
Therefore, lack of, or erratic, belg rains 
would significantly affect harvesting and 
planting cycles and would affect food 
sources, especially among poorer 
households (i.e. lower harvests imply that 
poorer households have to purchase more 
of their food for longer (NMSA,2007). 
Ethiopia’s Contribution to Climate 

Change 

Ethiopia’s emission of greenhouse 
gases (GHG) in 1994 was estimated to be 
900 kg CO2 equivalent per capita per year. 
Compared to other countries (e.g. the U.S. 
emissions amount to 23.7 tonnes CO2 
equivalent per capita in 1994), Ethiopia’s 
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emissions are very low. Ethiopia’s GHG 
emissions are mainly from agriculture, 
which contributes up to 80% of the total 
emissions. In addition to agriculture, the 
energy sector (heating, cooking, and 
transport) contributes 15% of the total 
emissions. Most of the energy 
consumption (95%) is from bio-mass 

sources, petroleum and electricity are of 
minor importance. Ethiopia’s GHG 
emissions are closely linked to basic needs 
of the population: food production and 
heating. Methane constitutes 80% of the 
total emissions. Therefore, future GHG 
emissions will likely increase with the 
projected increases in population.  

 
Fig. 4: Ethiopia’s contribution to climate change 
Source: NMSA (2007) 
 

Determinants of Food Security in 

Ethiopia 
Climate change may severely affect 

food security in developing countries 
because the livelihood of the majority of 
the poor primarily depends on agricultural 
sector (Von Braun, 2009). As Bogale and 
Shimelis (2009) mentioned, the food 
insecurity condition in Ethiopia may be 
subject to agro-climatic conditions which 
force the farmers to base their livelihood 
on marginal, heavily degraded, less 
productive land in moisture stress areas of 
the country. Regarding the effect of 
climate on Ethiopian rural household food 
security, applying a fixed effects 
instrumental variable technique, Demeke 
et al. (2011) have shown that climate 
variability is an important determinant of 
food insecurity in Ethiopia. The mean 
rainfall at main rainy season is found to be 
positively associated with food security 
over time. Hence, the above author 
suggests that, unless rainfall is favourable, 
improving the Ethiopian household’s food 

security may be difficult.  They also 
confirm that rainfall variability measured 
by the deviation from its long-run mean 
negatively affects the food security 
condition of the household in the country.  

Using entirely different approach (bio-
economic model), Rosengrant and Cline 
(2003) found that, drought has both direct 
and indirect effect on the Ethiopian 
households welfare and food security. The 
direct effect they mentioned is the effect 
of drought via production effect; whereas, 
the indirect effects are the effect of 
drought through livestock and crop prices. 
In addition to climate variability as a 
determinant of food security, Demeke et 

al. (2011) also identified other 
determinants of household food security 
over time. They identified; household 
size, age, off-farm income, credit, 
fertilizer use, livestock ownership, and 
participation in local savings groups as 
other important factors determining 
Ethiopian household food security. 
According to their finding, except credit, 
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all these factors affect food security 
positively. 

Another most recent study on 
determinants of Ethiopian household food 
security is a study by Hussein and 
Janekarnkij (2013). The study focused on 
identifying determinants of rural 
household food security, particularly in 
Jigjiga district. Fertilizer use, total 
household income, extension service, 
veterinary service, and access to credit are 
considered as positive determinants food 
security. They found, agro-ecology as 
negatively related to the household food 
security. Similarly, using a binary Logit 
for cross-sectional data collected from 115 
sample households, Bogale and Shimelis 
(2009) assessed factors that influence food 
security of rural households of Dire Dawa 
regional administration. Their study 
indicated that among the thirteen variables 
hypothesized to influence household food 
security; only seven variables are 
important determinants of food security.  
Among these variables; farm size, annual 
income, access to irrigation, amount of 
credit received, livestock resource, family 
size and age of household head are 
significant determinants. 

Using a cross-sectional data collected 
from 247 sample households in Southern 
Ethiopia, Feleke et al. (2005) also 
identified number of food security 
determinants in the Ethiopian households’ 
context. Among the nine proposed factors 
included in the logistic regression model; 
they identified farming system, 
technological adoption, farm size, 
household size, per capita aggregate 
production, land quality, and access to 
market as determinants of household food 
security. Both studies Bogale and 
Shimelis (2009) and Feleke et al. (2005) 
have found a positive effect of livestock 
resource ownership and total cultivated 
land on households’ food security. Their 

finding revealed that improvement in food 
security requires building assets, 
improving the functioning of rural 
financial markets, and promoting family 
planning.  

Though various key determinants 
have been suggested by different studies; 
factors related to Human Capital 
endowments such as education level, age, 
and family size are most widely suggested 
determinants of Ethiopian household food 
security. Moreover, physical capital and 
Financial Capital endowments such as; 
access to credit, farm size, access to 
irrigation, livestock resource, amount of 
credit received, and off-farm income of a 
household are among the most widely 
suggested determinants. Financial capital 
endowments are also found to be basic 
determinants of the farm households of 
Ethiopia. Kassa et al. (2002) carried out a 
study on the role of livestock in 
determining smallholders’ food security 
in the Harar Highlands of Eastern 
Ethiopia. They first ranked the households 
into poor, medium, and well-to-do 
categories by a well-being instrument. The 
instrument was developed on the basis of 
community level data and the energy 
content of the food consumed by a farm 
family was used as proxy indicators for 
household food balance. 

Climate variability is a key 
determinant of global food security 
(Rosenzweig et al., 2001). It severely 
affects food security in developing 
countries because the livelihood of the 
majority of the poor primarily depends on 
agricultural sector Regarding the effect of 
climate on Ethiopian rural household food 
security, applying a fixed effects 
instrumental variable technique have 
shown that climate variability is an 
important determinant of food insecurity 
in Ethiopia.  
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Conclusion  
Low agricultural productivity and 

recurrent food insecurity have already put 
Ethiopia in a precarious situation, which 
will only be exacerbated by climate 
change and variability. Improving food 
security in rural and urban areas is a major 
challenge for the country, and the impacts 
of climate change will make this an even 
more difficult task. Large majority of 
smallholder farmers are already affected 
by climate-related hazards. Famine and 
drought affect food security and 
livelihood of rural households in the 
country. Human Capital endowments such 
as education level, age, and family size are 
most widely suggested determinants of 
Ethiopian household food security. 
Moreover, physical and financial capital 
endowments are also found to be basic 
determinants of household food security 
in the country. Climate change may 
severely affect food security in developing 
countries including Ethiopia because the 
livelihood of the majority of the poor 
primarily depends on agricultural sector.  
 

Recommendation  

Even though climate shock is not 
endogenously determined by a single 
country, appropriate long-run policy 
interventions at the national level are 
required to mitigate the future 
consequences. In this respect, we strongly 
recommend policy interventions on 
reforestation and natural resource 
conservations. Efforts towards improving 
the adaptive mechanisms will also have a 
positive impact on the household food 
security in the future. Therefore, the 
national and regional governments have to 
play a prime responsibility to keep on 
provision of early warning with respect to 
predictable future climate variability 
based on the past climate trends. In this 
regard, our review recommends 

promoting drought resistant crops in the 
areas where households are frequently 
affected by drought. 
Given the vital role the households 
resource endowments have in reducing 
food insecurity, policies that can 
contribute to the improvement of 
households’ resource endowments should 
not be undermined. Policy makers should 
also give due attention towards improving 
the physical, natural, and financial capital 
endowments. Furthermore we would like 
to recommend credit facility which may 
capacitate the households to avoid distress 
land and livestock sales in the case of 
various financial obligations.  
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