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This article an outcome of a study on “Biophysical, Socio-Economic, and Institutional Constraints for 
Production and Flow of Cereals in Ethiopia.”  The findings of the study were based on literature review and 
secondary data and information collected from different sources. The general objective of the study is to 
assess the biophysical, socio-economic, and institutional constraints for production and flow of cereals in 
Ethiopia. The study concludes that there is strong conceptual linkage between ecosystem-based adaptation to 
climate change and food security in Ethiopia; there is interplay among bio-physical, socio-economic, and 
institutional constraints for production and flow of cereals in Ethiopia; there are strengths, weaknesses, 
opportunities, and threats of the current Ethiopian agricultural development policy and strategies in 
addressing the constraints for production and flow of cereals; there are increasing trends of major cereals’ 

mean annual production in Ethiopia; and  the food security situation of Addis Ababa  is  very much affected 
by increase of mean annual prices of major cereals in Addis Ababa grain market.  Hence, addressing the 
identified biophysical, socio-economic, and institutional constraints for production and flow of cereals is of 
paramount importance for sustainable production and flow of cereals and insuring food security in Ethiopia.   
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Introduction 
 
With 85% of the population living in the rural areas 
and depending on agriculture for livelihood, there 
is no doubt for the economic importance of the 
agricultural sector for sustainable development and 
poverty reduction in Ethiopia. In other words, the 
agricultural sector accounts for more than 40% of 
national GDP, 90% of exports, and provides basic 
needs and income to more than 90% of the poor. 
Moreover, a better performed agricultural sector 
has provided growth to the overall economy, 
improved the food security and reduced poverty in 
the recent years (Alemu, 2005; Cooper et al., 2008; 
Ludi, 2009; Diao, 2010). 

Ethiopia has been well known for its 
agricultural development challenge given its large 
and rapid growing population and limited and 
deteriorated land resource. Scholars in the field 
contend that these two factors together have caused 
extreme land shortage in the highland of Ethiopia, 
the area most population lives and most agricultural 
production occurs (IFOAM, 2009; Diao, 2010; 
Asenso-Okyere & Jemaneh, 2012). For instance, 
Diao (2010) asserts that population pressure has led 
to expanded cultivation into forest areas and steep 
slopes. This creates serious repercussion for the 
environment, which, together with fluctuation in 
rainfall, have made agricultural production very 
vulnerable to weather shock. Odendo et al. (2010) 
also affirm that soil fertility degradation on 

smallholder farms has been the fundamental 
biophysical cause of food insecurity and poverty in 
sub-Saharan African countries like Ethiopia where 
most of the people live in rural areas and derive 
their livelihoods from agriculture. 

The rationale for focusing on cereals in this 
study is the place of cereals in production and 
consumption in Ethiopia. In other words, cereals 
are by far the largest group in terms of their share 
in area cultivated, output, and consumption. 
Moreover, cereal production and marketing is the 
single largest sub-sector within Ethiopia’s 

agriculture. It dominates in terms of its share in 
rural employment, agricultural land use, and calorie 
intake, as well as its contribution to national 
income. In other words, the sub-sector accounts for 
roughly 60 percent of rural employments, about 73 
percent of total cultivated land, more than 40 
percent of a typical household’s food expenditure, 

and more than 60 percent of total caloric intake of a 
typical household in the country (Hassan & 
Nhemachena, 2008; Diao,  2010; Rashid & 
Negassa, 2011). Barley, maize, teff, wheat, and 
sorghum are the most important crops for Ethiopian 
agriculture. According to Diao (2010), while 64% 
of agricultural value added comes from crops, more 
than 70% of crop land is devoted to cereal 
production.  

According to World Bank (2011), Global 
circulation models predict an increase in 
temperature of 1.7 to 2.1 degrees Celsius for 
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Ethiopia by 2050. The predictions regarding 
rainfall for Ethiopia are much less consistent; but 
increasing unpredictability, together with more 
frequent and intense patterns of extreme weather, is 
likely to be the trend. The combination of higher 
temperatures and more unpredictable rains has 
negative implications for the length and reliability 
of the growing season. Parts of Ethiopia have 
abundant surface water resources, but so far 
irrigated agriculture is not well developed (World 
Bank, 2011). 

Low levels of socio-economic development, 
limited infrastructure, lack of institutional capacity 
and a higher dependency on natural resources result 
in Ethiopia being highly vulnerable to climate 
variability and extreme climate events (Cooper et 
al., 2008; Hassan & Nhemachena, 2008; Colls, et 
al., 2009; Ludi, 2009; Edame et al., 2011; Shiferaw 
et al., 2011; USAID, 2011;  Asenso-Okyere & 
Jemaneh, 2012). Moreover, recurrent drought 
events and political instability in the past have 
resulted in famines and migration of people. The 
country is also vulnerable to severe flooding and 
associated soil erosion of the fertile Ethiopian 
highlands (Colls, et al., 2009).  According to 
Edame et al. (2011), climate change could lead to 
increased water stress, decreased biodiversity, 
damaged ecosystems, rising sea levels, and 
potentially, to social conflict due to increased 
competition over limited natural resources.   

Food insecurity in Ethiopia is persistently 
caused by a combination of factors that include 
recurrent drought; the flooding that has become 
more frequent in flood prone areas along the main 
river basins; small land holdings with an average of 
0.5 to 2 hectares per household associated with 
population growth. In addition, factors such as 
death, job loss, crop damage and animal deaths 
increase household vulnerability in different 
regions. The most recent risk phenomenon is the 
price risk especially of grains which constitute the 
major diet in Ethiopia. These hazards and shocks 
increase the vulnerability of both most rural and 
some of the urban households. Added to this is the 
economic shock of increasing food prices. Rural-
urban migration is a common phenomenon, further 
encouraged by land shortages in rural areas and the 
perception that food, health services and jobs are 
more easily available in urban centres. These major 
shocks have important implications for the welfare 
of both urban and rural households (WFP-Ethiopia, 
2009).  

Scholars of ecosystem-based adaptation in 
agricultural sector contend that ecosystem-based 
adaptation practices like organic agriculture 
encourage the use of local and indigenous farmer 
knowledge and observation techniques and 
recognize the critical role of women throughout the 
entire food chain, as farmers, consumers and 
mothers. However, their agricultural systems have 

attracted little attention from research and 
development and are usually assumed to be 
inherently unproductive. Nevertheless, smallholder 
farmers throughout the world have developed a 
multitude of practices and innovations that should 
be seen for what they are; the basis for any realistic 
development – including productivity improve-
ments (Cooper et al., 2008; Hassan & Nhemachena, 
2008; IFOAM, 2009).  A major barrier to food 
security and accessibility in the least developed 
countries like Ethiopia is lack of adoption of 
affordable, productive and resilient farming 
systems by many of their smallholder farmers. 
Many of these farmers are relatively poor and 
unproductive and highly vulnerable to climate 
change and other biophysical constraints (Cooper et 
al., 2008; Hassan & Nhemachena, 2008). Scholars 
of ecosystem-based adaptation in agricultural 
sector contend that optimizing productivity and 
building resilience of these farms is critical for 
improving local food security and accessibility. For 
instance, IFOAM (2009), attest that local food 
production in smallholder farms can often be 
increased significantly through improving the use 
of locally available resources and agro-ecological 
methods for soil fertility building and pest 
prevention. In other words, eco-functional 
intensification increases productivity and enhances 
food security especially in challenging 
environments such as water scarce regions 
(IFOAM, 2009). 

Several studies have been undertaken to assess 
constraints for production and flow of cereals in 
Ethiopia. Research in this area has predominantly 
focused on independent assessment of biophysical, 
socio-economic or institutional constraints for 
production and flow of cereals in Ethiopia. 
Comprehensive studies on the biophysical, socio-
economic, and institutional constraints for 
production and flow of cereals and the interaction 
among these constraints were given less attention. 
Hence, this study assessed the bio-physical, socio-
economic, and institutional constraints for 
production and flow of cereals and forward 
strategic measures to address them in a sustainable 
manner. Such analysis can contribute to a better 
understanding of the relevant growth process and, 
as a consequence, to the design of sustainable 
agricultural development policy and strategy in 
Ethiopia.  

The study answered the following research 
questions: 1. what are the bio-physical, socio-
economic and institutional constraints associated 
with cereals’ production and flow in Ethiopia? 2. 
What are the strengths, weaknesses, opportunities, 
and threats of Ethiopian policy and strategy in 
agricultural sector in responding to bio-physical, 
socio-economic, and institutional constraints? 3. 
What does the trends of major cereals’ annual 

production in Ethiopia looks like? 4. What does the 



53      G. S. Ogato 

 

 

trends of major cereals’ annual prices in Addis 

Ababa grain market looks like?  
The general objective of the study is to assess 

the bio-physical, socio-economic, and institutional 
constraints for production and flow of cereals in 
Ethiopia and forward strategic measures to deal 
with these constraints. The specific objectives of 
the study are: To assess bio-physical, socio-
economic, and institutional constraints associated 
with cereals’ production and flow in Ethiopia; To 
analyse the weaknesses, strengths, opportunities, 
and threats of the current Ethiopian agricultural 
development policy and strategies in dealing with 
constraints for production and flow of cereals;  To 
analyse the trends of major cereals’ annual 
production in Ethiopia; and To analyse the trends 
of major cereals’ annual prices in Addis Ababa 
grain market.  

 
Research Methodology 
 
A comprehensive review of the existing literature 
was made in order to obtain both theoretical 
insights and secondary data on the review themes. 
The secondary sources or existing literatures in 
reference to the review themes conceptualized in 
the study were carefully selected and consulted for 
secondary data and information. In other words, 
robust secondary sources on the review themes in 
the context of Ethiopia were identified for the 
purpose of this study. The selected review themes 
were: the conceptual linkage between ecosystem-
based adaptation to climate change and food 
security in Ethiopia; biophysical, socio-economic, 
and institutional constraints for production and 
flow of cereals in Ethiopia; strengths, weaknesses,  
opportunities, and threats of the current Ethiopian 
agricultural development policy and strategies in 
dealing with constraints for cereals’ production and 

flow; trends of major cereals’ annual production in 

Ethiopia (2000-2013); and trends of major cereals’ 

annual prices in Addis Ababa grain market (2005-
2010).  

Finally the collected secondary data were 
analysed through both qualitative and quantitative 
techniques and presented under relevant themes. 
Qualitative data were analysed through narration 
and description. On the other hand, quantitative 
production and price data collected through 
secondary method of data collection from the 
Ethiopian Grain Trade Enterprise and Central 
Statistical Agency of Ethiopia were analyzed in 
computer with the help of SPSS-Version 20 
software and Micro-Soft Excel 2007 version. 
Accordingly, simple descriptive statistics like 
frequencies and percentages, mean, and standard 
deviations were employed. The results of the 
analyzed data were presented with the help of line 
graphs, bar graphs, pie charts, and tables.    

Results and Discussion 
 
This section of the seminar paper  analyses and 
discusses the conceptual linkage between 
ecosystem-based adaptation to climate change and 
food security in Ethiopia; biophysical, socio-
economic, and institutional constraints for 
production and flow of cereals in Ethiopia; 
strengths, weaknesses,  opportunities, and threats of 
policies and strategies in the Ethiopian agricultural 
sector in dealing with constraints for cereals’ 

production and flow; trends of major cereals’ 

annual production in Ethiopia (2000-2013); and 
trends of major cereals’ annual prices in Addis 

Ababa grain market (2005-2010).  
 
The Conceptual Linkage between Ecosystem-
Based Adaptation to Climate change and Food 
security in Ethiopia  
 
Vulnerability to climatic change may refer to 
inability among households to engage in strategies 
to cope with and adjust to extremes such as 
droughts that form part of current climate 
variability and which may increase in frequency 
and/or intensity in future (Eriksen et al., 2007). 
Climate change is already causing severe problems 
of drought, flooding and unpredictable weather, 
creating losses in food production and destroying 
peoples’ livelihoods (Eriksen et al., 2007; Gebre-
Egziabher, 2007; Nærstad, 2007; Cotter & Tirado, 
2008; Edame et al., 2011). Causes for vulnerability 
of Ethiopia to climate variability and change 
include very high dependence on rain-fed 
agriculture which is very sensitive to climate 
variability and change, under-development of water 
resources, low health service coverage, high 
population growth rate, low economic development 
level, low adaptive capacity, inadequate road 
infrastructure in drought prone areas, weak 
institutions, lack of awareness, etc (Georgis et al., 
2009). According to Lamboll et al. (2011), 
agriculture is a cause of climate change – as it is a 
major emitter of GHGs – but will also be affected 
by it. Impacts will not be felt evenly. For instance, 
smallholders’ crops and animals, production and 

livelihoods will be affected directly and indirectly 
through off-site impacts and as a result of climate 
change responses. Moreover, climate change 
impacts will be greatest where they interact with 
other shocks, stresses and vulnerabilities (Lamboll 
et al., 2011).  

Vulnerability assessment based on existing 
information and rapid assessments carried out 
indicated that the most vulnerable sectors to 
climate variability and change are Agriculture, 
Water and Human health. In terms of livelihood 
approach smallholder rain-fed farmers and 
pastoralists are found to be the most vulnerable. 
The arid, semi-arid and the dry sub-humid parts of 
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the country are affected most by drought (Georgis 
et al., 2009). Climate change worsens the living 
conditions for many who are already vulnerable, 
particularly in developing countries because of the 
lack of assets and adequate insurance coverage.  

According to Edame et al. (2011), climate 
change impacts the four key dimensions of food 
security – availability, stability, access, and 
utilization. For instance, availability of agricultural 
products is affected by climate change directly 
through its impacts on crop yields, crop pests and 
diseases, and soil fertility and water-holding 
properties. It is also affected by climate change 
indirectly through its impacts on economic growth, 
income distribution, and agricultural demand. In 
addition, stability of crop yields and food supplies 
is negatively affected by variable weather 
conditions. Physical, economic, and social access 
to food would be affected negatively by climate 
change as agricultural production declines, food 
prices rise, and purchasing power decreases. Last 
but not least, climate change poses threats to food 
utilization through effects on human health and the 
spread of diseases in geographical areas which 
were previously not affected (Cotter & Tirado, 
2008; Ludi, 2009; Edame et al., 2011).  

Responses to climate change and climate 
variability are usually grouped into two main 
categories: mitigation (addressing causes) and 
adaptation (addressing effects). In agricultural 
adaptation there is a need for new technologies and 
farm-level innovations, but also changes in broader 
institutional arrangement (eg, greater equity in land 

ownership, adaptive management in relevant 
organisations). There is a range of options to 
generate incremental changes at farm level – eg, 
adaptation of agricultural practices, adapting 
livestock, pasture and rangeland management, 
farm-level climate change mitigation practices, and 
diversification of species and varieties (Cotter & 
Tirado, 2008; Ludi, 2009; Lamboll et al., 2011). 

Adaptation covers reactive and proactive 
actions taken on different levels by individuals, 
communities, private companies and public bodies 
such as governments. Given the close linkages 
between climate change and the MDGs, it must 
also be noted that sustainable poverty reduction is a 
key adaptation strategy, with regard to food 
security but also in general (Ludi, 2009). Some of 
the appropriate adaptation strategies for African 
smallholder farmers include: crop diversification; 
using different crop varieties; varying the planting 
and harvesting dates; increasing the use of 
irrigation; increasing the use of water and soil 
conservation techniques; shading and shelter; 
shortening the length of the growing season; 
diversifying from farming to non–farming 
activities; increasing diversification by planting 
crops that are drought tolerant and/or resistant to 
temperature stresses; taking full advantage of the 
available water and making efficient use of it; and 
growing a variety of crops on the same plot or on 
different plots, thus reducing the risk of complete 
crop failure since different crops are affected 
differently by climate events (see also Box 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Box 1: Climate Change Adaptation Strategies for African Smallholder Farmers 
List of appropriate adaptation strategies for African smallholder farmers include:  

• Intensification of food production by smallholders through better access to improved seed, soil fertility management 
(eg, fertilizer application) and reliable water supply; 

• Improved agricultural water management (AWM) (smallholder irrigation, rainwater harvesting, sustainable 
extraction of groundwater and other underutilized water resources), conservation agriculture and improved on-farm 
water use efficiency; 

 Shifts towards crop and livestock types/varieties/breeds with greater drought and heat tolerance and improved pest 
and disease resistance; 

• Enterprise diversification towards higher value crops, value adding (processing), off-farm employment, and 
marketing infrastructure; 

• Grain storage improvements (from household to national levels) to ensure security of carryover stocks and access to 
surpluses; 

• Climate forecasting and provision of timely advice to governments, private sector (agro-dealers), extension services 
and farmers;  

• Weather-related crop and livestock insurance; 
• A more efficient use of water through drip irrigation and the choice of high yielding and high-value crops; 
• Bunds, agroforestry, crop rotation and rainwater harvesting; 
• Agricultural diversification such as the integration of livestock and crops (mixed farming); 
• Migration to wetter regions (from drier to wetter regions), in pursuit of wetter and more fertile lands; and 
• Engagement in off-farm activities  

 
Source:  (Cotter and Tirado, 2008; Hassan & Nhemachena, 2008; Ngigi, 2009;  Shiferaw et al., 2011). 
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Ecosystem-based adaptation may be defined as the 
adaptation policies and measures that take into 
account the role of ecosystem services in reducing 
the vulnerability of society to climate change, in a 
multi-sectoral and multi-scale approach. Moreover, 
it involves national and regional governments, local 
communities, private companies and NGOs in 
addressing the different pressures on ecosystem 
services, including land use change and climate 
change, and managing ecosystems to increase the 
resilience of people and economic sectors to 
climate change (Vignola et al., 2009). In other 
words, it integrates the use of biodiversity and 
ecosystem services into an overall strategy to help 
people adapt to the adverse impacts of climate 
change. Furthermore, it includes the sustainable 
management, conservation and restoration of 
ecosystems to provide services that help people 
adapt to both current climate variability, and 
climate change. For instance, it contributes to 
reducing vulnerability and increasing resilience to 
both climate and non-climate risks and provides 
multiple benefits to society and the environment 
(Colls, et al., 2009; Ludi, 2009).  In a nutshell, the 
ecosystem approach to climate change adaptation 
involves the integrated management of land, water 
and other resources that promote their conservation 
and sustainable use in an equitable way (Cotter & 
Tirado, 2008; Ngigi, 2009; Ludi, 2009). 

According to Ngigi (2009), one of the 
important characteristics of an adaptation strategy 
is that it should reflect the needs and aspirations of 
the society or community it is meant to benefit. 
Thus, the most effective mechanisms are flexible 
and relatively independent of scale. In other words, 
adaptation efforts must be coordinated across 
sectors and between agencies, which is a challenge 
in practice.  In most cases, measures will mean a 
strengthening of existing policies, emphasizing the 
importance of basing climate change policies on 
existing coping mechanisms and the necessity of 
integrating them into national development plans 
(Ngigi, 2009; Ludi, 2009). 

Vignola et al. (2009) contend that ecosystem 
degradation and vulnerability to climate change 
should be considered as development issues rather 
than strictly environmental problems. In other 
words, as the loss of natural capital and the 
associated vulnerabilities are a threat for 
sustainable development, national development 
policies should integrate ecosystem management 
and adaptation to climate change (Cotter & Tirado, 
2008). For Nærstad (2007) agriculture and 
environment are inseparable. In other words, 
preservation of biodiversity and other natural 
resources is a prerequisite for long term food 
security and to eradicate hunger and poverty. 
Despite the aforementioned connection, the loss of 
forests and biodiversity, and the destruction of 
other natural resources like watersheds, pastures, 

soil and mangrove, are causing hunger, poverty and 
the destruction of livelihoods for millions of 
people, and are undermining the very basis of life 
for future generations in least developed countries 
like Ethiopia (Nærstad, 2007; Cotter & Tirado, 
2008). 

Agro-biodiversity provides ecosystem services 
which can contribute to the improvement of 
agricultural productivity (MEA, 2005; Cotter & 
Tirado, 2008; Hadgu et al., 2009). These ecosystem 
services include: yield improvement by 
intercropping; mixed cropping, and soil fertility 
enrichment (e.g. soil nitrogen) by perennial plants 
in agricultural landscapes; and insurance for 
agricultural production by increasing resilience, i.e. 
speedy recovery from a disturbance or stress, and 
decreasing the risk of crop failure (Vernooy & 
Song, 2004; Hadgu et al., 2009).   

The agro-ecosystem approach is a strategy for 
the integrated management of land, water and 
living resources that promotes conservation and 
sustainable use in an equitable way. In other words, 
the application of the ecosystem approach will help 
to reach a balance of the three objectives of 
conservation, sustainable use, and the fair and 
equitable sharing of the benefits arising out of the 
utilization of genetic resources. Moreover, an 
ecosystem approach is based on the application of 
appropriate scientific methodologies focused on 
levels of biological organization, which encompass 
the essential structure, processes, functions and 
interactions among organisms and their 
environment. It also recognizes that humans, with 
their cultural diversity, are an integral component 
of many ecosystems and requires adaptive 
management to deal with the complex and dynamic 
nature of ecosystems and the knowledge or 
understanding of their functioning (Vernooy & 
Song, 2004; MEA, 2005; Stroud & Khandelwal, 
2006; Cotter & Tirado, 2008; Colls, et al., 2009). 

Ecosystem-based Adaptation reduces 
vulnerability to both climate and non-climate risks 
and provides multiple economic, social, 
environmental and cultural benefits, including 
(Cotter & Tirado, 2008; Ngigi, 2009; Colls, et al., 
2009; Ludi, 2009): disaster risk reduction; 
livelihood sustenance and food security; 
biodiversity conservation; carbon sequestration; 
and sustainable water management.   

Ecosystem-based agricultural practices like 
organic agriculture plays vital role for ensuring 
local and national food security (IFOAM, 2009). 
Organic agriculture is a production system that 
sustains the health of soils, ecosystems and people. 
It relies on ecological processes, biodiversity and 
cycles adapted to local conditions, rather than the 
use of inputs with adverse effects. It also combines 
tradition, innovation and science to benefit the 
shared environment and promote fair relationships 
and a good quality of life for all involved (IFOAM, 
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2009). Some scholars of sustainable agriculture 
claim that organic farming produces higher crop 
yields than chemical-intensive farming. It can also 
lead to environmental benefits such as improved 
soil fertility, better water retention and resistance to 
drought (Vernooy & Song, 2004; Stoop & Hart, 
2005; Cotter & Tirado, 2008; Clements, 2009; 
Hadgu et al., 2011).  

Among other factors, climate change, 
increasing population and food security highlight 
the importance of various ecosystem services and 
the finite nature of land resources (Lamboll et al., 
2011). According to Jones & Thornton (2003), the 
impacts of climate change on agriculture may add 
significantly to the development challenges of 
ensuring food security and reducing poverty. 
Thompson et al. (2010) contend that the importance 
of ecological and climatic processes for food 
production, and sensitivity of African food systems 
to climate, makes climate change a concern for 
food security. In other words, the ability to achieve 
food security has broader implications for 
development and health, and is thus vitally 
important for future considerations of international 
development in the region.  

Given the multiple demands placed upon 
agriculture, a number of potential synergies and 
trade-offs are emerging between agricultural 
production and climate change adaptation and 
mitigation objectives. Where there are trade-offs 
rather than synergies, governments, farmers and 
other agricultural innovation system (AIS) actors 
will need to prioritise actions and climate resilience 
will be a key factor in  future agricultural systems 
(Lamboll et al., 2011). 

Improving food security is recognised within 
the Sustainable Development Poverty Reduction 
Paper (SDPRP) of Ethiopia as a central concern of 
government. In other words, the poverty reduction 
strategy has ‘agricultural development-led 
industrialisation and food security’ as one of its 

four key pillars or building-blocks. Moreover, food 
security programmes are acknowledged to be a 
‘subset of poverty reduction interventions’. The 

food security strategy in turn claims to address the 
‘supply and demand side’, at national and 

household level, ‘taking into account the diversity 
of the national economy’. The three pillars of the 

strategy are: increasing the availability of food 
through domestic (own) production; ensuring 
access to food for food-deficit households; and 
strengthening emergency response capability (Haan 
et al., 2006).  

However, both the poverty reduction strategy 
and food security strategy fails to recognize the 
connection between food security and ecosystem-
based adaptation to climate change. In other words, 
ecosystem-based adaptation to climate change is 
not mainstreamed in the aforementioned strategies. 
Moreover, the current agricultural production and 

food security initiatives in the country are heavily 
dependent on industrially produced chemical 
fertilizers with many negative environmental 
impacts (MEA 2005; Hutton, 2010). 

According to Gebre-Egziabher (2007), the 
intensification of agricultural production in Africa 
and Ethiopia can take place without the use of 
industrially produced chemical fertilizers. For 
instance, preparing compost from household and 
farm waste and using it to raise soil fertility has 
been found to be as effective as, and in the case of 
crops by smallholder farmers to be more effective 
than, using chemical fertilizers to raise agricultural 
productivity. In other words, eco-functional 
intensification increases productivity and enhances 
food security especially in challenging 
environments such as water scarce regions (MEA 
2005; Cotter & Tirado, 2008; IFOAM, 2009; 
Hutton, 2010).  

Adapting to climate change will entail 
adjustments and changes at every level from 
community to national and international. 
Communities must build their resilience, including 
adopting appropriate technologies while making 
the most of traditional knowledge, and diversifying 
their livelihoods to cope with current and future 
climate stress. Local coping strategies and 
traditional knowledge need to be used and 
integrated with government and local interventions. 
In a nutshell, to enable effective adaptation 
measures in Ethiopian agricultural sector, 
governments as well as non-government 
organizations, must consider integrating climate 
change in their planning and budgeting in all levels 
of decision making (Georgis et al., 2009; World 
Bank, 2011; Mekonnen,   2012). 
 
Bio-physical, Socio-Economic, Institutional 
Constraints for Production and Flow of Cereals 
in Ethiopia  
 
Biophysical Constraints for Production and 
Flow of Cereals in Ethiopia 
 
Geographically, Ethiopia can be subdivided into 
five agroecological zones, based on moisture and 
land use: 1) drought-prone highlands with 
insufficient rainfall; 2) rainfall-sufficient highlands 
dominated by enset-based farming; 3) rainfall-
sufficient highland areas mainly planted with 
cereal-based crops; 4) generally dry, pastoral 
lowland areas (bordering on Eritrea); and 5) humid 
lowland areas further inland that primarily support 
crop farming (Gebreegziabher et al., 2011). USAID 
(2011) also identified three agroecological zones 
(high rainfall, low rainfall, and pastoralist).  

The principal biophysical constraint for 
production of cereals in Ethiopia is land 
degradation in the form of soil erosion, gully 
formation, soil fertility loss and severe soil erosion 
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(Ringler et al., 2010; Ali & Surur, 2012; Schmidt & 
Tadesse, 2012). According to Shiferaw (2011), the 
rate of soil erosion is severe in the highlands of 
Ethiopia. Rapid population growth, cultivation on 
steep slopes, clearing of vegetation and overgrazing 
are identified as the main factors that accelerate soil 
erosion in Ethiopia (Shiferaw, 2011; Ali & Surur, 
2012).  

Another critical biophysical constraint for the 
production and flow of cereals in Ethiopia is 
climate change. In other words, the production and 
flow of cereals is very much affected biophysically 
by meteorological variables, including rising 
temperatures, changing precipitation regimes, and 
increased atmospheric carbon dioxide levels. 
Biophysical effects of climate change on 
production of cereals are claimed to be positive in 
some agricultural systems and regions, and 
negative in others, and these effects are claimed to 
vary through time (Parry et al., 2004; Harmeling et 
al., 2007; Alcadi et al., 2009). The negative effects 
are attributable to increasing temperature and 
decreasing precipitation (Deressa, 2007; Georgis et 
al., 2009; Ludi, 2009; FDRE, 2010; Ringler et al., 
2010; World Bank, 2010; Gebreegziabher et al., 
2011; Mekonnen,   2012; Schmidt & Tadesse, 
2012; AfDB, 2013).  

Climate variability and change have been 
implicated to have significant impacts on global 
and regional food production particularly the 
common staple food crops (cereals) performance in 
tropical sub-humid climatic zone. For example, the 
most food insecure regions and most climate 
change vulnerable regions in Ethiopia are those that 
experience both the lowest and most variable 
rainfall patterns (Mekonnen,   2012).  

Ringler et al. (2010) assert that climate change 
affects crop area, yield, and production of cereals in 
Ethiopia. The negative effects on crop area, yield, 
and production are attributable to the indirect 
effects of climate change like changes in soil 
moisture, land and water condition, change in 
frequency of fire and pest infect and the 
distribution of diseases (Mekonnen,   2012). 
Changes in rainfall pattern are also likely to lead to 
severe water shortages and/or flooding. Rising 
temperatures also will cause shifts in crop growing 
seasons which affects food security and changes in 
the distribution of disease vectors putting more 
people at risk from diseases such as malaria 
(Gebreegziabher et al., 2011; Mekonnen,   2012). 
In a nutshell, The direct and indirect effects of 
climate change on agriculture play out through the 
economic system, altering prices, production, 
productivity, food demand, calorie availability, 
and, ultimately, human well-being (Ringler et al., 
2010). 

 
Socio-Economic Constraints for Production and 
Flow of Cereals in Ethiopia 

The production and flow of cereals in Ethiopia is 
constrained by socio-economic constraints like 
poor infrastructure (constraining access to both 
agricultural inputs and markets for outputs), 
dominance by small-scale resource-poor farmers, 
shortage of draft power, low level of modern farm 
inputs; inefficient working habit (less working days 
per week) of the peasants; substantial increase in 
food prices; and endemic poverty, limited access to 
capital and global markets, ecosystem degradation, 
complex disasters like war and conflicts; 
population growth (FDRE, 2010; Gebreegziabher 
et al., 2011; Mekonnen,   2012; MOA, 2012). For 
instance, the availability of financial services is 
constraining the capacity of smallholders and 
emerging commercial farmers to adopt improved 
agricultural practices. This includes both short term 
seasonal credit for crop inputs and medium-longer 
term finance for capital investments (FDRE, 2010).  
 
Institutional Constraints for Production and 
Flow of Cereals in Ethiopia 
 
The critical institutional constraints for the 
production and flow of cereals in Ethiopia are:  
tenure insecurity; weak agriculture research base 
and extension system; lack of appropriate financial 
system; imperfect agricultural markets; lack of 
appropriate pricing and incentive policies; and 
insufficient information dissemination mechanism 
(Parry et al., 2004; Tefera, 2009; FDRE, 2010; 
Ringler et al., 2010; Gebreegziabher et al., 2011; 
Mekonnen,   2012; MOA, 2012). 

There are systemic capacity limitations at all 
levels and in all of the sectoral institutions, but the 
problem is most severe at the district level. 
Capacity limitations include human resources, 
working premises, equipment, communications, 
machinery, furniture and other facilities (FDRE, 
2010). There are also identified institutional gaps 
related to sector-wide linkages, relationships and 
synergies. Specific issues include lack of 
communication among ministries and between 
Ministries and CSOs and parastatals; inadequate 
vertical and horizontal collaboration among 
research institutes; weak research-extension-farmer 
linkages; and lack of communication and 
collaboration with the private sector (FDRE, 2010). 
In summary, there is interplay among the 
aforementioned biophysical, socio-economic, and 
constraints for production and flow of cereals in 
Ethiopia. For instance, the biophysical effects of 
climate change on the production and flow of 
cereals is claimed to induce changes in prices, 
which is claimed to play out through the economic 
system as farmers and other market participants 
adjust autonomously, altering crop mix, input use, 
production, food demand, food consumption, and 
trade (FDRE, 2010; Ringler et al., 2010; 
Gebreegziabher et al., 2011; Mekonnen,   2012). 
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Strengths, Weaknesses, Opportunities and Threats 
of Current Ethiopian Agricultural Development 
Policies and Strategies in Addressing Constraints    
 
The author was able to analyze the strengths and 
weaknesses of the internal environment (Table 1) 

and the opportunities and threats for the external 
environment (Table 1) of the current Ethiopian 
agricultural development policies and strategies in 
dealing with constraints of production and flow of 
cereals. 

 
 
Table 1: SWOT Analysis for the Current Ethiopian Agricultural Development Policy and Strategies in Dealing with 
Constraints of Production and Flow of Cereals 
 

Internal Environments 

Strengths: 

• Government’s commitment to improving agricultural 

productivity; 
 ensuring food security and gender equality;  
 inclusion of a significant number of Ecosystem-based 

Adaptation activities within National Adaptation 
Programme of Action; 

 nationally appropriate mitigation actions developed; 
 increasing irrigated cropland and investing in 

agricultural research and development;  
 Major emphasis by the government strategy in 

agriculture to support the intensification of marketable 
farm products by both small and large farmers;  

 Major investments like the construction of farm-to-
market roads and area irrigation through multipurpose 
dams; 

 measures to improve land tenure security; 
 reforms to improve the availability of fertilizer and 

improved seeds, and specialized extension services for 
differentiated agricultural zones and types of 
commercial agriculture; 

 implementation of Sustainable Land Management 
Program (SLMP);  

 strong commitment of the government to continued 
agricultural growth (a three-pillar approach - food 
security and drought resilience, agricultural productivity, 
and sustainable land and water management); 

 Commitment of the government to achieve longer term 
green growth through focusing on improved land and 
water management;  

 Government’s support for land registration to clarify 

land tenure; and 
 Government’s commitment to a major landscape re-

greening program.   

Weaknesses:  
 There is little explicit mention of climate change 

in agricultural development policies and 
strategies; 

 Policies are generally supportive of agricultural 
practices that focus on increasing short-term 
production (eg, expansion of agricultural land, 
increasing mechanisation, increasing use of 
fertiliser and other inputs);  

 The Policies and strategies are  generally less 
supportive of practices which can improve food 
production, enhance adaptive capacity and address 
mitigation (eg, restoration of degraded land, 
improving soil macro and micro nutrients);  

 Weak market linkages both on the input and 
output side;  

 Farmers either cannot afford improved inputs or 
lack the knowledge to use them; and  

 Weak linkages between agricultural outputs 
producers and processors.  
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Table 1. Continued... 
 

External Environments 

Opportunities: 
• decentralisation of decision 

making on climate change 
adaptation;  

• new investment in agricultural 
development;  

• existence of the climate resilient 
green economy strategy (CRGE) 
and growth and transformation 
plan (GTP);  

• development and promotion of 
agricultural and pastoral 
innovations by agricultural 
research and development 
initiatives;  

• huge potential in agricultural 
sector to take advantage of 
mitigation opportunities through 
adopting improved land, water, 
agriculture and agro-forestry 
management practices; 

• existence of numerous indigenous 
land management practices;  

• Existence of  national policies and 
strategies protecting indigenous 
knowledge and rights; and   

• Presence of traditional 
administration and social 
institutions.  

Threats:  
• lack of finance;  
• land use conflict and community opposition;  
• lack of information about the costs and benefits of ecosystem-based 

adaptation measures;  
• insufficient funding to properly implement  National adaptation plan of 

actions (NAPAs);  
• insufficient packaging and storing; 
• inability of Ethiopian products to meet international market standards;  
• restrictive trade regulations; 
• limited availability and usage of irrigation and improved seed and 

fertilizer;  
• poor land management practices resulting in severe land degradation; 
• government-controlled cooperatives managing the input supply system;  
• low agricultural investment and productivity;  
• insufficient access to credit by smallholder farmers;  
• heavy dependence on rainfed agriculture (highly erratic, and most rain 

falls intensively);  
• ever-growing human population and food demand;  
• high exposure of agricultural sector to climate variability, and in 

particular to drought and related heat stress;  
• limited national policies and strategies to promote, develop, conserve 

and use at greater scale indigenous knowledge;  
• absence of  accurate or reliable information database about the extent 

and location of the past and present natural forest and woody vegetation 
cover in Ethiopia; 

• absence of appropriate land-use classification and land-use policy;  
• lack of appropriate pricing and incentive policies; and  
• insufficient information dissemination scheme.   

 
Sources: (Cooper et al., 2008; Colls, et al., 2009; Georgis et al., 2009 ; Kato et al., 2009; World Bank, 2010; Lamboll et al., 
2011; Shiferaw et al., 2011; USAID, 2011; World Bank, 2011; Ali and Surur, 2012; Schmidt & Tadesse, 2012).  
 
 
Trends of Major cereals’ Annual Production in 
Ethiopia (2000-2013) 
 
For the purpose of this study, seven major cereals 
in Ethiopia were selected and the trends of their 
mean production area in hectares, mean estimated 
total production in quintals (1 quintal=100 Kgs), 
and mean yield in quintals/hectare were analysed.  

With regard to area production, Teff has scored the 
largest mean area production (2411586 hectares). 
This was followed by 1703866 hectares, 1508176 
hectares, 1398004 hectares, 983831 hectares, 
873361 hectares, and 34042 hectares for Maize, 
Sorghum, Wheat, Barely, Millet and Oat 
respectively (see figure 1).  

 
 

 
Figure 1: Mean production area in hectares for major cereals in Ethiopia (2000-2013),Source: Computed from CSA data by 
author].  
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With regard to total production, Maize has scored 
the largest mean total production (38756460 
quintals). This was followed by 26431205 quintals, 
25514706 quintals, 23659564 quintals, 13677339 

quintals, 4838731 quintals, and 431223 quintals for 
Teff, Sorghum, Wheat, Barely, Millet and Oat 
respectively (see figure 2).  

 
 

 
 
Figure 2: Mean estimated total production in quintals for major cereals in Ethiopia (2000-2013), Source: Computed from 
CSA data by author.  
 
 
With regard to yield, Maize has scored the largest mean yield (22 quintal/hectare). This was followed by 17 
quintal/hectare, 17 quintal/hectare, 14 quintal/hectare, 13 quintal/hectare, 13 quintal/hectare and 11 
quintal/hectare for Wheat, Sorghum, Barely, Millet, Oat, and Teff respectively (see figure 3).  
 
 

 
Figure 3: Mean estimated Yield for major cereals in Ethiopia (2000-2013), Source: Computed from CSA data by author. 
 
 
Ethiopia has experienced large increases in 
agricultural output in recent years in part due to 
increased sector support (e.g., the extension 
system) and in part due to increased cultivation 
areas (e.g., over the last five years, the area under 
cereal crop cultivation increased by 63 percent), as 
opposed to significant productivity increases. 
However, for Ethiopia to continue the agriculture 
sector growth required to reduce poverty and meet 
the country’s ever-growing food demand in the 
coming years, new sources of growth must be 
found, and greater attention must be placed on 

productivity enhancement (Georgis et al., 2009; 
USAID, 2011). 

Cereal production and marketing plays a vital 
role in Ethiopia’s economy (Rashid & Negassa, 

2011). However, production and flow of cereals in 
Ethiopia is constrained by biophysical, socio-
economic, and institutional constraints (Deressa, 
2007; Georgis et al., 2009; Ringler et al., 2010; 
Gebreegziabher et al., 2011; Mekonnen,   2012; 
Schmidt & Tadesse, 2012). For instance, 
Harmeling et al. (2007) assert that climatic 
conditions are the predominant factors affecting 
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agricultural productivity, and changes in these 
conditions may have different severe effects. To 
avert this situation, Edame et al. (2011) contend 
that developing climate‐smart agriculture is crucial 
to achieving future food security and climate 
change goals. Georgis et al. (2009) contend that 
developing drought resistant, early maturing and 
heat tolerant crop species and varieties is of 
paramount importance to cope to adapt to climate 
change in agricultural sector of Ethiopia. 
Furthermore, IFOAM (2009) asserts that organic 
agriculture builds soil fertility and structure and is 
more efficient in using resources, including well 
adapted local resources such as local seed varieties, 
which are often limited in areas with extreme 
poverty and food insecurity. In other words, the 
eco-functional intensification of organic agriculture 
systems is claimed to increase productivity and 
enhance food security especially in challenging 
environments (IFOAM, 2009).  

Production and value chain of four cereals in 
Ethiopia are discussed hereunder. The four cereals 
identified for this purpose are Maize, Wheat, 
Sorghum and Millet.  

 
Maize Production and Value Chain in Ethiopia 
 
The findings of this study indicate that Maize is 
second to teff in terms of area, but it ranks first 
among cereals in production. Previous study by 
USAID & COMPETE (2010) also confirmed the 
same. Because of its large geographical coverage 
and the scale of production, maize plays a critical 
role in the food security of the country and 
particularly the poor. It is a widely grown crop in 
Ethiopia; although the extent of cultivation varies, 
maize is cultivated in some 74 important maize 
producing administrative zones, of which 20 
contribute almost 80% of the national production 
(Georgis et al., 2009; USAID & COMPETE, 
2010). 

The largest surplus producers of maize in 
Ethiopia previously identified by USAID & 
COMPETE (2010) were: West Gojam (11.3%), 
Jimma (7.9%), East Shoa (7.8%), East Wellega 
(6.4%), West Wellega (5.5%), Illubabor (4.3%), 
Arsi (4.3%), West Shoa (4.2%), East Hararghe 
(3.5%), Agewawi (3.4%), West Hararghe (2.9%), 
and Sidama (2.9%). The other important maize 
producing zones are West Arssi, East Gojam, North 
Gondar, Horo Gudru, Bale, South Gondar, Silti and 
Kelem. These zones produce about 80% of national 
maize production (USAID & COMPETE, 2010). 
Maize constitutes about 24%-31% of national 
cereal consumption and is mainly covered by 
domestic production. Maize is consumed as a staple 
food in different forms, including: injera (alone or 
mixed with teff), porridge, and bread. It is also 
consumed roasted or boiled (especially at green 

stage). Moreover, it brewed into tella, araki and 
other local drinks (USAID & COMPETE, 2010). 

The maize value chain that connects producers 
and consumers throughout Ethiopia has three key 
actors: assemblers, wholesalers and retailers. As 
mentioned earlier the producer assembler     
wholesaler       retailers     consumer channel is the 
most important in terms of the magnitude of the 
marketed maize that flows from producers to 
consumers (USAID & COMPETE, 2010). 

Previous studies confirmed that production and 
flow of cereals is affected by biophysical, socio-
economic and institutional factors (Deressa, 2007; 
Georgis et al., 2009; Gebreegziabher et al., 2011; 
Mekonnen,   2012; MOA, 2012). This is 
specifically true for Maize. The major constraints 
previously identified by USAID & COMPETE 
(2010) were: Shortage of certified maize seeds 
varieties suitable for different agroecological 
zones; Inadequate supply and marketing of maize 
seed; Nonexistence of export market and agro-
industries that use maize as a raw material and 
diversify the utilization of the crop; Inadequate 
transport infrastructure and high cost of transport; 
Lack of reliable and timely market information; 
Inadequate access to credit facilities by grain 
traders; Lack of storage and marketing facilities in 
both the surplus producing and the consumption 
centers; Lack of universally acceptable and 
enforceable quality standards that reduce 
transaction costs; and Weak producers’ 

organizations and limited participation in maize 
seed production, distribution and marketing of 
members’ output. 

 
Wheat Production and Value Chain in Ethiopia 
 
The findings of our study indicate that wheat is the 
fourth major cereal produced in Ethiopia both in 
terms of production area and total annual 
production, but it ranks second together with 
Sorghum among cereals in yield. Unlike other 
cereal crops, wheat is an important industrial crop. 
In other words, it is used as an input for the 
country’s modern food processing factories 
(USAID & COMPETE, 2010).  

The most important wheat producing areas in 
Ethiopia previously identified by USAID & 
COMPETE (2010) were: Arsi with (14.7%) share 
of total wheat production, Bale (13.2%), North 
Shoa (8.3%), West Shoa (8.1%), East Shoa (6.6%), 
East Gojam (5.9%), South Wello (5.0%), West 
Arssi (4.0%), South West Shoa (3.5%), Southern 
Tigray (3.0%), South Gondar (2.8%), Hadiya 
(2.8%), and West Gojam. These zones produce 
more than 85% of national wheat production 
(USAID & COMPETE, 2010).  

The wheat value chain that connects producers 
and consumers throughout Ethiopia has three key 
actors: grain wholesalers, processor, and bakery. 
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The producer   Grain wholesaler       Processor     
Bakery    Consumer channel is the most important 
in terms of the magnitude of the marketed wheat 
that flows from producers to consumers (USAID & 
COMPETE, 2010).  

Previous studies confirmed that production and 
flow of cereals is affected by biophysical, socio-
economic and institutional factors (Deressa, 2007; 
Georgis et al., 2009; Gebreegziabher et al., 2011; 
Mekonnen,   2012; MOA, 2012). This is 
specifically true for Wheat also. The constraints in 
the value chain of wheat in Ethiopia previously 
identified by USAID & COMPETE (2010) were: 
Weak seed production and distribution, lack of 
participation by private firms and farmers’ 

organizations in the production and distribution of 
improved wheat varieties; High seed cost due to 
high transport and handling costs; Inadequate 
coordination between research, seed multiplication 
and extension; Lack of market information for 
traders, producers and farmers’ organizations;  

Lack of access to appropriate storage and 
marketing facilities and infrastructure; Non-existent 
of forward contractual agreement between 
producers and millers; Lack of access to bank 
credit; and Inadequate road infrastructure and high 
cost of transferring wheat from surplus areas to 
consumption centres.  
 
Sorghum Production and Value Chain in Ethiopia 
 
The findings of our study indicate that Sorghum is 
the third major cereal produced in Ethiopia both in 
terms of production area and total annual 
production, but it ranks second together with Wheat 
among cereals in yield.  
The most important sorghum producing areas 
previously identified by USAID & COMPETE 
(2010) were: North Gondar with 10.6% share in 
national sorghum output, North Shoa (9.5%), East 
Hararghe (7.9%), West Hararghe (7.2%), West 
Shoa (4.8%), South Wello (4.3%), Jimma (4.2%), 
and North West Tigray (4.0%). Other important 
sorghum areas include North Wello, East Wellega, 
Illubabor, South Tigray, Central Tigray and West 
Tigray, each contributing 2-3% of national 
production. 

In Ethiopia a major part of sorghum is 
produced for human consumption and the 
production is largely based on small-scale farming 
(Georgis et al., 2009; USAID & COMPETE, 
2010). Sorghum is consumed in various forms, 
including enjera, porridge and local drinks such as 
tella and arekie. The principal use of sorghum, 
however, is enjera, prepared alone or mixed with 
teff. Consumption of sorghum is partly determined 
by the availability and price of teff in the market. 
There are different varieties of sorghum in the 
market, but the varieties most demanded are the 
white and yellow sorghum that are mostly in North 

Gondar, South Wello, East and West Hararghe, 
North Shoa, and Southern Tigray (USAID & 
COMPETE, 2010). 

The Sorghum value chain that connects 
producers and consumers throughout Ethiopia has 
three key actors: assemblers, wholesalers and 
retailers. The producer    assembler     wholesaler       
retailers     consumer channel is the most important 
in terms of the magnitude of the marketed Sorghum 
that flows from producers to consumers (USAID & 
COMPETE, 2010). 

Previous studies confirmed that production and 
flow of cereals is affected by biophysical, socio-
economic and institutional factors (Deressa, 2007; 
Georgis et al., 2009; Gebreegziabher et al., 2011; 
Mekonnen,   2012; MOA, 2012). This is 
specifically true for Sorghum also. The most 
important constraints in the value chain of sorghum 
in Ethiopia previously identified by USAID & 
COMPETE (2010) were: Serious problems of 
Striga, a parasitic weed, in many parts of the 
country; Non-acceptance of some of the released 
varieties by farmers for various reasons, including 
susceptibility to bird attacks and low biomass; Lack 
of improved seed varieties to meet the demand of 
farmers, because of the limited government 
capacity to multiply and distribute certified 
sorghum seed; Lack of strong linkage among 
research, extension system and producers; Lack of 
access to market information; High transport and 
transaction costs; Lack of storage and market 
infrastructure; Lack of access to bank credit by 
traders; Weak organization of producers; and Lack 
of diversified use of the crop apart from 
subsistence.  
 
Millet Production and Value Chain in Ethiopia 
 
The findings of this study indicate that Millet is the 
sixth major cereal produced in Ethiopia both in 
terms of production area and total annual 
production, but it ranks fourth together with Oat 
among cereals in yield. According to USAID & 
COMPETE (2010), Finger millet (a variety of 
millet produced in Ethiopia) production is 
insignificant; it accounts for only 3-3.5% of total 
cereal production.  

The most important millet producing areas in 
Ethiopia previously identified by USAID & 
COMPETE (2010) were: West Gojam (14.8%), 
North Gondar (10.8%), North West Tigray 
(10.6%), West Welega (10.6%), Agewawi (10.2%), 
and South Gondar (8.9%) that together have some 
66% share of national millet production.  

Finger millet has high nutritional value and is 
consumed in different ways, including as staple 
food (porridge and enjera) and as local brews (tella 
and araki). About 41% of the millet supply is used 
as direct food and the balance for other uses, 
including local brews. 
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The finger millet value chain that connects 
producers and consumers throughout Ethiopia has 
two key actors: wholesalers and retailers. The 
producer       wholesaler       retailers     consumer 
channel is the most important in terms of the 
magnitude of the marketed  that flows from 
producers to consumers (USAID & COMPETE, 
2010). 
 
A Case Study on the Trends of Major Cereals’ 

Annual Prices in Addis Ababa Grain Market 
(2005-2010) 
 

For the purpose of this study, five major cereals in 
Addis Ababa market were selected and the trends 
of their mean annual prices were analysed.   

Teff white scored the largest mean annual 
price (584 birr/quintal). This was followed by 536 
birr/quintal, 436 birr/quintal, 409 birr/quintal, 381 
birr/quintal, 374 birr/quintal, 369 birr/quintal, 334 
birr/quintal, 328 birr/quintal, and 253 birr/quintal 
for Teff mixed, Teff red, Sorghum white, Barely 
white, Sorghum mixed, Wheat white, Wheat 
mixed, Barely mixed, and maize respectively (see 
figure 4, figure 5, figure 6, figure 7, figure 8, and 
figure 9).  

 
 

 

Figure 4: Mean price for major cereals in Addis Ababa market (2005-2010). Source: Computed from EGTE data by author. 
 
 
 
 

 
 
 
Figure 5: Trend of mean price for Teff in Addis Ababa market (2005-2010). Source: Computed from EGTE data by author. 
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Figure 6: Trend of mean price for Wheat in Addis Ababa market (2005-2010). Source: Computed from EGTE data by author. 
 

 
Figure 7: Trend of mean price for Barely in Addis Ababa market (2005-2010). Source: Computed from EGTE data by author. 
 

 
Figure 8: Trend of mean price for Sorghum in Addis Ababa market (2005-2010), Source: Computed from EGTE data by author. 
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Figure 9: Trend of mean price for Maize in Addis Ababa market (2005-2010). Source: Computed from EGTE data by author. 
 
 
Rising food prices in Ethiopia has been the 
outcome of monetary policy misalignment, the 
balance of payment problems resulting from sharp 
increases in fuel prices, as well as overestimated 
cereal production. For instance, according to an 
IFPRI-EDRI study, official estimates of cereal 
production were around 30 percent higher (Rashid, 
2010). Another case in point is the impact of 
inflation as one key element that has resulted in 
increased food insecurity in urban areas of 
Ethiopia.  

Worako (2012) contends that there has been 
unprecedented high rate of inflation in Ethiopia 
during 2005-2008 mainly driven by food price 
inflation mainly of cereal prices. Moreover, the 
puzzling price trend may account for an over-
estimation of cereal production (Worako, 2012). 
The findings of this study reveal that there are 
increasing trends in prices of major cereals (Teff, 
Sorghum, Barely, Wheat, and maize in Addis 
Ababa grain market between 2005 and 2009. 
However, decreasing trends in prices of cereals in 
Addis Ababa grain market were observed between 
2009 and 2010 due to increase in production and 
government’s intervention in marketing system. 

Though this study could not get reliable data for 
recent years (2011, 2012, and 2013), previous study 
by WFP-Ethiopia (2009) asserts that the prices of 
cereals increased by more than 100% since mid 
2005 when the country faced a spiral of price 
increases. Worako (2012) asserts that the food price 
in Ethiopia is not only high but also relatively more 
volatile. As result, this abnormal food price surge 
put millions of rural and urban net food buyer at 
risk. This is specifically true for Addis Ababa city.   

The puzzle is that the increase in inflation in 
the recent years coincided with relatively 
favourable harvests, whereas in the past inflation in 
Ethiopia had typically been associated with 
agricultural supply shocks due to droughts 
(Deressa, 2007; Georgis et al., 2009; 

Gebreegziabher et al., 2011; Mekonnen, 2012; 
Schmidt & Tadesse, 2012). Moreover, 
malfunctioning market at different levels and lack 
of adequate increase in food production due to 
structural factors are considered as major causes. 
Although agricultural production has shown drastic 
growth as stated in the government’s official 

statistics, high cost of transportation limited its 
movement from food surplus to deficit area is 
considered as underlining cause (Worako, 2012). 
These aforementioned major and underlining 
causes have seriously affected the food security 
situation of Addis Ababa city.  

According to Worako (2012), instead of 
stimulating economic growth, inflationary pressure 
in Ethiopia seems to be on the verge of distorting 
the allocation of resources and is likely to be a 
deterrent to undertaking productive investments. 
Moreover, consumers in general and civil servants 
in particular are at verge of crisis (Worako, 2012). 

If the cause of the inflation is clearly 
determined, it will be trouble-free to manage. For 
instance, if the cause of inflation is demand-pull 
which is initiated by high aggregate demand due to 
high money supply, it can be managed through 
monetary policy by increasing interest rate which 
helps to increase saving and decrease consumption, 
decreasing money supply, imposing tax can be 
good instruments. On the other hand, if it is known 
that the cause of inflation is cost-push which is 
manifested by low aggregate supply due to scarcity 
of factors of production, high prices of inputs, low 
production can be equilibrated by reducing input 
prices through subsidizing and so on. If it is 
resulted from malfunctioning marketing system, 
reform in market institutions, building market 
infrastructure, and enhancing competition are partly 
means for improving the situation (Rashid & 
Negassa, 2011; Worako, 2012).  

High fuel prices make agricultural production 
more expensive by raising the cost of fertilizers, 
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irrigation, and transportation (Worako, 2012). Food 
security depends on availability of food, access to 
food, and utilization of food (Edame et al., 2011). 
Climate variability directly affects agricultural 
production, as agriculture is inherently sensitive to 
climate conditions and is one of the most 
vulnerable sectors to the risks and impacts of global 
climate change. Many factors impact the type of 
policies implemented at a national level (such as 
domestic politics, redistribution of land/wealth, 
exchange rates, and trade issues, etc.). According to 
Edame et al. (2011), climate variability should be 
factored into these policies, as these policies can 
impact the availability of staple foods, for example, 
by providing incentives to grow crops appropriate 
for the climate conditions.  

To address the current crisis in cereal markets 
in Ethiopia in general and Addis Ababa in 
particular, Worako (2012) suggests Prudent 
macroeconomic and fiscal policy management; 
Deeper understanding of current marketing 
structure and designing alternative and competitive 
marketing system, mainly for wholesale markets; 
Investing more on agricultural production and 
productivity, or pursuing more substantive policy 
on food production and marketing (more incentive 
and support for private sector to engage in 
agricultural production); and Promoting 
diversification in staples consumption( changes in 
food culture). 

Factors that determine whether people will 
have access to sufficient food through markets are 
considered to include: income-generating capacity, 
amount of remuneration received for products and 
goods sold or labour and services rendered, and the 
ratio of the cost of a minimum daily food basket to 
the average daily income (Edame et al., 2011; 
Worako, 2012 ). In other words, if climate change 
creates other more urgent claims on public 
resources, support for food distribution schemes 
may decline, with consequent increases in the 
incidence of food insecurity, hunger and famine 
related deaths (Edame et al., 2011; Rashid & 
Negassa, 2011). Moreover, climate impacts on 
income-earning opportunities can affect the ability 
to buy food, and a change in climate or climate 
extremes may affect the availability of certain food 
products, which may influence their price. 
Furthermore changes in the demand for seasonal 
agricultural labour, caused by changes in 
production practices in response to climate change, 
can affect income-generating capacity positively or 
negatively. For instance, mechanization may 
decrease the need for seasonal labour in many 
places, and labour demands are often reduced when 
crops fail, mostly owing to such factors as drought, 
flood, frost or pest outbreaks, which can be 
influenced by climate (Edame et al., 2011).  

The price effects from climate change on key 
cereals is that food prices increase for all staple 

crops because climate change acts as an additional 
stressor on the already tightening price outlook 
(Gebremedhin & Hoekstra, 2007; Ringler et al., 
2010; Edame et al., 2011). 

In a nutshell, the productive areas of Ethiopia 
suffer from low capacity and market constraints, 
preventing these areas from living up to their 
productivity potential (Rashid & Negassa, 2011; 
USAID, 2011). Ringler et al. (2010) attest that the 
substantial increase in food prices has the potential 
to slow growth in calorie consumption, with both 
direct price impacts and reductions in real incomes 
for poor consumers who spend a large share of 
their income on food. In other words, if current 
food price situation is not circumvented, it is 
expected to be the major source of welfare 
deterioration for the urban and rural poor (net food 
buyers) (Worako, 2012). This is particularly true 
for urban hubs like Addis Ababa (WFP-Ethiopia, 
2009).  

 

Conclusion 
 
In  a nutshell, this study concludes that there is 
strong conceptual linkage between eco-system 
based adaptation to climate change and food 
security in Ethiopia; there is interplay among bio-
physical, socio-economic, and institutional 
constraints for production and flow of cereals in 
Ethiopia; there are strengths, weaknesses, 
opportunities, and threats of the current Ethiopian 
agricultural development policies and strategies in 
addressing constraints for   production and flow of 
cereals; there are increasing trends of major 
cereals’ mean annual production in Ethiopia; and  
the food security situation of Addis Ababa  is  very 
much affected by increase of mean annual prices of 
major cereals in Addis Ababa grain market.   
 

Recommendations 
 
While the policy responses by the government of 
Ethiopia to adapt to climate change and improve 
the production and flow of cereals are 
commendable, this study the following strategic 
measures to address these issues on sustainable 
basis:  
 Ecoagriculture should be adopted in 

agricultural sector of Ethiopia as a mosaic 
arrangement of land  uses can yield diversified 
income sources and conserve biodiversity 
while providing ecosystem services that 
sustain agricultural productivity, such as 
pollination, water purification and soil fertility 
enhancement;   

 Appropriate organic matter management 
should be employed since it is the foundation 
for high-quality soil and a more sustainable 
and thriving agriculture; 
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 Stronger research systems capable of 
improving the resistance of crops and animals 
to biotic stresses, as well as investments in 
irrigation and water management; 

 There should be shifts in policy and 
institutional arrangements of Integrated 
watershed management, which broadens the 
freshwater outlook to address both direct and 
indirect green and blue water functions in a 
landscape; 

 The relevant United Nations agencies in 
collaboration with Government organizations 
and other partners should strengthen support to 
improve the supply of basic services such as 
water, sanitation, and health facilities in Addis 
Ababa and other urban areas;  

 The Government market stabilization program 
should be reviewed so that it can effectively 
contribute to food security of the urban poor as 
access to food remains a problem and also 
stabilize the ever increasing cereal prices;  

 An urban monitoring system should be 
established so as to capture any deteriorating 
food insecurity conditions in Addis Ababa and 
other urban areas;  

 Any efforts to increase the resilience of  
Ethiopian agriculture in the face of climate 
change must involve the development of 
improved crop varieties and animal breeds, as 
well as more prudent and integrated 
management of crops, animals and the natural 
resource base that sustain their production, 
while providing other vital services for people 
and the environment;  

 Since small farmers and rural communities are 
the starting point for efforts to adapt to climate 
change, the problems and solutions should be 
defined with their direct and active 
participation; 

 Agroecological farming should be promoted 
through government support in the form of 
credit for organic fertiliser and new seed 
varieties provided for smallholders at relatively 
low cost; 

 Appropriate policy measures and institutional 
support should strengthen Ethiopian 
smallholder farmers’ capacity to adapt to 
climate change;  

 Sustainable, alternative livelihood options 
(including building communities’ capacity to 

manage sustainable natural resources and 
promoting agro-forestry and agro-ecology) in 
rural communities should be promoted since it 
is a relatively low-cost and complementary 
approach to adaptation; 

 The development community should 
encourage the generation of innovations at the 
local level, accompanied by a framework for 
evaluating experiments and a political and 

legal space to transform the lessons learned 
into large-scale initiatives to reduce hunger and 
poverty; 

  Technological innovations need to target 
productivity increases and be adapted to the 
emerging challenges facing food production 
and producers (especially smallholders); 

 The link between climate change and 
agriculture needs to be exploited through 
triple-win strategies that improve climate 
change mitigation and adaptation and 
agricultural productivity; 

 The principle of collective action like building 
a strong, cohesive network to facilitate 
adaptation through the community and by 
individuals should be employed in ecosystem-
based adaptation in agricultural sector of 
Ethiopia; 

 Any intervention must recognize that women 
and men adapt differently to new technologies 
or production systems; 

 Policy direction for climate change mitigation 
and improved sustained food security and 
agricultural productivity must among other 
things include improved land management, 
adjustment of planting dates, and introduction 
of new crop varieties, while the mitigation 
options include improved energy efficiency 
and crop yields, and land management 
techniques to increase carbon storage; 

 Information and training of farmers in organic 
farming methods should be an important part 
of the agricultural policy and practice for 
African governments and donors; 

 Short-term plans to address food insecurity, 
provide access to water resources, or 
encourage economic growth must be placed in 
the context of future climate change, to ensure 
that short-term activities in a particular area do 
not increase vulnerability to climate change in 
the long term; and 

 Climate change urgently needs to be assessed 
at the level of the household, so that poor and 
vulnerable people dependent on agriculture can 
be appropriately targeted in research and 
development activities whose objective   is 
poverty alleviation.  
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ANNEXES 
Annex 1: Descriptive Statistics for Annual Prices (Ethiopian Birr) of Major Cereals in Addis Ababa Grain Market (2005-
2010) 
 

 
 Source: Computed by author from data base of EGTE,2013.  
 
 
 
Annex2: Descriptive Statistics for Mean Area Production, Production, and Yield Estimates for Major Cereals in Ethiopia 
(2000-2013) 
 

Descriptive Statistics 
 N Minimum Maximum Mean Std. Deviation 
Teff production Area in Hectare 12 1989068 2761190 2411586.30 270251.548 
Teff Total Production in Quintals 12 16773480 37652412 26431204.74 7690875.147 
Yield of Teff 12 8 14 10.81 2.074 
Barely Production Area in Hectares 12 794000 1129112 983831.01 92266.144 
Barely Total Production in Quintals 12 7419000 17816522 13677338.68 3254610.468 
Yield of Barely 12 9 18 13.83 2.630 
Wheat Production in Hectare 12 1025000 1683565 1398004.39 206369.828 
Wheat Total Production in Quintals 12 12126000 34347061 23659564.10 6615583.880 
Yield of Wheat 12 12 21 16.75 2.619 
Maize Production Areas in Hectare 12 1367115 2054724 1703865.79 239115.254 
Maize Total Production in Quintals 12 23941622 61583176 38756460.30 12761076.653 
Yield of Maize 12 17 31 22.23 4.355 
Sorghum Production Area in Hectare 12 995000 1923718 1508175.91 270163.381 
Sorghum Total Production in Quintals 12 11811000 39598974 25514705.69 9418815.342 
Yield of Sorghum 12 12 21 16.52 3.250 
Millet Production Area in Hectare 12 304758 432561 373361.13 43535.483 
Millet Total Production in Quintals 12 3051014 7422972 4838730.57 1494363.076 
Yield of Millet 12 9 17 12.81 2.647 
Oats Production Area in Hectare 12 24018 45131 34041.59 7153.134 
Oats Total Production in Quintals 12 330191 566754 431222.71 67841.887 
Yield of Oats 12 9 17 12.99 2.364 
Valid N (listwise) 12     

 
 Source: Source: Computed by author from data base of CSA, 2013.  
 
 


