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Abstract: Given the impact of COVID-19 and the desert locust plague, the Ethiopian food security
issue has once again received widespread attention. Its food crisis requires comprehensive and
systematic research to achieve the United Nations Sustainable Development Goal of zero hunger.
This review discusses the current situation and the causes of food security in Ethiopia. We focus
on the challenges in the food security assessment field. The article lists seven typical causes of
food insecurity and three roots of food security in Ethiopia. Long-term food security assessment
and a comprehensive understanding and manageability for food security causes are considered
as the main existing research challenges. Climate-resilient management, water management, and
long-term ecosystem network monitoring and data mining are suggested as potential roadmap for
future research.
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1. Introduction

Global drylands are expanding due to climate change [1], threatening global food
security (FS), especially in Africa [2]. Eastern Africa has 328 million hectares of drylands,
6% of which is covered by crops; most crops are rained on, and irrigated land accounts
for only 5 million hectares (22%) [3]. In Ethiopia, 75% of the landmass is categorized as
dryland [4], the majority of which experiences high risks of land degradation, natural
hazards, and water and food shortages [5]. Moreover, acidification is expected to lead to
abrupt decays in plant productivity, soil fertility, and plant cover and richness at aridity
values of 0.54, 0.7, and 0.8, respectively [6]. These abrupt decays of multiple ecosystems
seriously threaten food security in Ethiopia. Under the pressures of natural conditions and
global environmental changes, drylands are regarded as areas of major climatic hazard,
limited in terms of long-term sustainable development [7]. In drylands, FS and resilience
are adversely affected by environmental, economic, and social shocks [2,8]. Significant
advances have been made in detecting dryland expansion and measuring food security.
However, there are limited comprehensive analyses of droughts, including their evolution,
complexity, social implications, and human vulnerability [9].

Thus, we review the literature related to food security status and introduce its causes in
Ethiopia to present a complete and clear picture of food security. In addition, we synthesize
previous research to find out the challenges and opportunities that currently exist in
Ethiopian food security issues. Moreover, we hope to find out potential future research
directions through combing the corresponding research to better assist the country’s food
security development.
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2. Food Security Current Status

Food security is a flexible concept. Since the World Food Conference in 1974, there
were more than 200 definitions and 450 indicators of food security created to describe food
security issues [10], with the most authoritative and recognized definitions coming from
the United Nations Food and Agriculture Organization (FAO). According to the definitions
by FAO, the main goal of ensuring food security is to ensure that many people can buy and
afford the basic food needed for survival and health at any time [11]. Therefore, ensuring
food security has a three-dimensional goal, that is, to ensure maximum and stable food
supply, to ensure that sufficient quantities of food are produced, and to ensure that those
who need food can obtain food [6]. This article also discusses Ethiopia’s food security
issues under this definition.

The food security issue in Ethiopia is a long-standing issue. As early as the 1980s, it
experienced the worst famine in history [12]. Since then, the country has been under a
serious threat to food security. In Ethiopia, more than 33 million people suffer from chronic
malnutrition and food insecurity, and the number of people suffering from hidden hunger
may be even higher [13]. The Crop Prospects and Food Situation Report pointed out that
more than 8.1 million Ethiopians are facing food shortages, including 400,000 children who
are facing a severe food crisis in 2020, with 6% of these 8 million at 4 food security risks
(emergency food security threats), 21% at Level 3 food security risk (in a food security
crisis), 38% at a Level 2 food security risk (under food security pressure), and 34% at
Level 1 food security risk (at a lower food security risk) [11]. From the point of view
of space, the people suffering from hunger are mainly distributed in arid and semiarid
regions, which nourish more than 13% of the country’s population [10]. The report of FAO
also pointed that the prolonged drought has affected the livelihoods of people in the arid
areas of Eastern and Southern Ethiopia (Figure 1), with Oromia and Somalia provinces
being the most severe areas of drought and famine [14]. For all the 8 million people in a
food security crisis, 44% are in Oromia province, 22% are in Somali province, 13% are in
Southern Nations, Nationalities, and Peoples’ Region, 10% are in Amhara province, 5% are
in Afar province, and 5% are in Tigray province [15].
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The causes of famine in Ethiopia are also diverse. In general, this is a result of the
combined influence of natural and social factors. Although the increase in drought caused
by global warming is a generally accepted cause, the influence of social factors has become
more prominent in recent years [8]. After synthesizing the relevant literature, the following
7 main reasons are worthy of attention [6,13,16–21].

(1) Climate change and natural disasters: The proportion of rained agriculture in Ethiopia
exceeds 90%, and the growth of crops is extremely dependent on natural conditions.
With the intensification of global climate change and the increase of extreme disasters,
the vulnerability of agricultural production has become more prominent [22].

(2) Backward agricultural infrastructure: Ethiopia’s infrastructure construction in agri-
cultural production is poor, and it lacks basic agricultural services such as irrigation,
transportation, and storage. In the face of natural disasters and external factors,
agriculture’s coping ability is weak, and there is little room for adjustment [23].

(3) Country’s agricultural science and technology being weak: Ethiopia’s agricultural
technology research and development are insufficient and lack field management
measures, which makes it difficult to increase crop yields, and difficult to ensure
stable agricultural production [24,25].

(4) Low degree of integration of agricultural market: Ethiopia’s degree of agricultural
integration is weak, and the level of interregional food trade is relatively low, which
in turn restricts the expansion and integration of its agricultural market [26,27].

(5) Insufficient development of the private sector: Ethiopia has restricted the role of
the private sector in agricultural production, but the low efficiency of government
departments has further hindered the development of agricultural production [28].

(6) Political instability and social turmoil: Although Ethiopia has a relatively stable
political environment in Africa, continued social conflicts, such as the Tigray crisis,
have had a devastating impact on the local economic and social development, which in
turn has affected the originally fragile agriculture serious obstacles to production [29].

(7) Unclear land property rights: The problem of unclear land property rights in Ethiopia
is widespread, resulting in the lack of system and legal protection of land rights,
which greatly reduces farmers’ enthusiasm for production and is not conducive to
the development of agricultural production [4,30].

All these reasons can be summed up as three main aspects to understand the root
of food security in Ethiopia. The first and most fundamental matter is the continuous
growth of the population. The total population of Ethiopia in 2017 was approximately
102.37 million; this is one of the root causes of food insecurity and is likely to continue to
increase the pressure on Ethiopia to ensure a stable food supply [31]. The second reason
can be attributed to the effects of drought. Famine caused by drought has become a norm
in Ethiopia [32]. Periodic droughts in the past 60 years have caused serious crop yields
and livestock losses in Ethiopia, which has led to many international food aids (Table 1).
The last aspect of the problem is related to the political economy theory, which includes
land degradation, outdated agricultural technology, weak agricultural infrastructure, and
a single agricultural production structure [26,27]. In addition, unstable regimes and re-
gional conflicts are also an important part of political and economic factors [29]. Political
and economic factors have accounted for a large proportion of Ethiopia’s acceptance of
international food aid since 2017, although drought and floods are an ongoing topic.
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Table 1. Food aid for Ethiopia since 2017.

Time Reasons

December 2016 Internal conflict/food prices
February, April, September 2017 Extreme drought in Eastern Ethiopia
August 2018 Conflict in Southwestern Ethiopia
August 2018 Violent riots in Eastern Ethiopia
September 2019 Severe drought in East Africa
December 2019 East African floods
February 2020 Conflict/disease outbreak/drought/flood
May 2020 COVID-19/desert locust plague
December 2020 Conflict in Tigray Region

3. Challenges and Opportunities
3.1. Challenges to Achieve Food Security Measuring and Resolving

The core of the current Ethiopian food security problem is how to conduct more
accurate and timely monitoring, how to conduct systematic causes analysis, and how to
conduct the coping strategy.

The first item is to conduct continuously and systematically long-term food security
assessment supported by numerous ground data. There are two main ways to measure
food insecurity in Ethiopia. The first is to assess the long-term food insecurity threat.
This long-term food shortage is generally caused by insufficient production materials or
economic poverty [33]. The second is a short-term food security threat, which is caused by
fluctuations in food prices, food production, or food supply chain channels [34]. Research
on food security assessment in Ethiopia generally takes the form of social surveys. Kahsay
used the per capita daily calorie consumption as a measurement indicator to survey
150 households in Afar, Ethiopia. His findings showed that Ethiopian farmers in the rain-
fed district are facing a higher level of food insecurity, with 72% of households being
threatened by food insecurity [35]. Agidew evaluated the food insecurity status of farmers
and herdsmen in Rael, Ethiopia, using 2100 calories per person per day as the minimum
safety value of energy intake; it was found that more than 30% of the respondents only
consume 1700 calories of food per person per day [36]. A study by Sani in Western Tigray,
North Ethiopia, showed that more than half of households in arid areas did not get enough
food, and the proportion of people threatened by food security in areas with frequent
floods and droughts was significantly higher than in other areas [37]. These social surveys
are meaningful, and they can truly and meticulously reflect the food supply situation
at the household scale. However, this approach is still insufficient because it is difficult
to continuously monitor long-term food threats, and it is even more difficult to trace
the driving mechanism that causes food security problems. Ethiopia lacks specialized
arable land data products to support its food security assessment [38]. It was not until
the emergence of GFSAD African thematic arable land data in 2017 that this gap was
filled [39]. Due to traffic accessibility and some policy restrictions, conducting remote
sensing ground sample field surveys covering Ethiopia is a labor-intensive and costly
task [40], and because of the lack of basic environmental data, it is also a labor-intensive
and costly task [41], which limits the ability to conduct evaluations on a large scale through
remote sensing methods.

The second challenge is to establish a comprehensive understanding and manage-
ability for food security causes. Human–environment systems are coupled, dynamic, and
co-adapting, and thus food security’s structure, function, and interrelationships change
over time [42]. Previous research divided Ethiopia’s food security into four main pillars:
food availability, access to food, food utilization, and stability of supply and access [43].
Ensuring food security is a systematic task because the determinants of each pillar signifi-
cantly impact manageability [44]. Up until this point, the comprehensive understanding of
food security is still rather weak according to Waldner [45]. Most of the current research
focuses on the realization of a single goal. For example, some researchers aimed at im-
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proving crop varieties to increase food production [46], while some improved farmland
management to ensure food security [47]. Some researchers want to improve food storage
and transportation capacity after receipt to ensure better food supply [48], and some studies
want to improve the stability of food production through the feedback mechanism under
climate change [49]. However, single cause extermination is not enough; an explicit consid-
eration of trade-offs among multiple aims is needed. Figure 2 shows a combination of the
yield gap, social economy recovery, and a nature-based solution, as well as its interlinkages
a system. Improving productivity, reducing drought risk, and achieving social, economic,
and environmental sustainability are likely to improve the ability to ensure food supply.
The strategy of targeting multiple wins where possible and balancing trade-offs that were
not possible is a wise choice to achieve the zero hunger goal.
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3.2. Opportunities to Meet the Gap

The newly launched science project—Global Dryland Ecosystem Programme (Global-
DEP) provides us a new perspective to carry out the dryland food security researches.
The Global-DEP project is intended to facilitate actionable interdisciplinary research on
drylands [50]. The frameworks of G-DEP highlight the need for a number of elements, such
as dryland social-ecological systems (SESs) drivers, structure and functions, ecosystem
services, and management to achieve the SDGs’ zero hunger goal. Ethiopian food security
researches is similar to the logical sequence of in working process of dryland SESs, i.e.,
detecting famine driving forces, analyzing the linkages and interactions of food shortage,
forming comprehensive management and policies against famine.

Research themes and priorities of G-DEP can bring us inspiration and reference to
build a comprehensive understanding of the research on Ethiopian food issues (Figure 3).
For example, the food security issue in Ethiopia can be divided into 4 main research
directions. The first is food supply system dynamics and driving forces, the second is
household and macroscopic mechanism or structure for food security, the third is food
security adapting to a changing environment and society, and the final one is transforming
the food supply system to meet sustainable livelihoods in drylands.
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4. Future Roadmap

There are emerging signs of the negative impact of COVID-19 on the agricultural food
system, compounding ongoing problems of locust/fall armyworm infestations [51]. There
is no single prescriptive adaptation solution to these challenges [52], and an integrated
approach for rural development is required.

4.1. Climate-Resilient Management Experience from Similar Dryland Region

The dryland development paradigm (DDP), introduced in 2007, presented a highly
influential framework for dryland development based on systems research [42]. Globally,
drylands all face a host of urgent human and environmental challenges with far-reaching
impacts. Thus, the successful climate-resilient management experience from different
regions could be adapted in Ethiopian dryland food security practice. Mezquital Valley is a
typical SES within the framework of the DDP. The sustainable water management strategies
of Mezquital Valley empowered farmers to face upcoming external threats such as climate
change [53], which is a good example for Ethiopia, where irrigation conditions are extremely
scarce. The same successful experience also comes from China. Multiscale analyses on the
ecosystem services of the Loess Plateau, a typical dryland region experiencing decades
of ecological restoration, provide first-hand experience for ecological restoration at the
inland degraded areas in Eastern Ethiopia [54]. Other experiences also included the
Mediterranean [55] and Sicilian [56] regions.
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4.2. In-Depth Data Mining of Long-Term Monitoring and Network Comparisons of Cross-Site
Typical Ecosystems

Field observation data can be considered a kind of antenna for capturing food security
statuses. The capability of in-depth data mining of long-term monitoring and the network
comparisons of cross-site typical ecosystems play a decisive factor in correctly assessing and
tracing food security in Ethiopia. The Chinese Ecosystem Research Network (CERN) is seen
as a good example, whose practices can be modeled after in Ethiopian future works. CERN
has accumulated a large amount of first-hand data for monitoring environmental changes,
which is of great significance for the timely monitoring of drought and flood disasters [57].
In addition to the accumulation of observational data, data screening and mining are
equally important. Various indicators for remote sensing monitoring of hunger are often
biased and misleading [58], while cross-site typical ecosystems can reduce assessment
errors caused by environmental differences [59].

4.3. Managing Water Supply and Demand in Dryland

Research pointed out that Ethiopia has a great groundwater potential varying from
2.6 to 13.5 billion m3/year [60]. How to utilize underground water as an alternative source
to strengthen irrigation activities and improve productivity is another potential direction
against food security threats. Water management is important because climate changes,
which are likely to occur during future decades, may have significant negative effects on
the main water balance elements and maize yield [61]. Moreover, research also showed that
Ethiopian farmers disfavored strategies related to water management, which can seriously
waste the water potential of the area [49].

5. Conclusions

Drylands in Ethiopia are expanding, in turn threatening crop yields, which could
impede the country’s ability to meet the food needs of a growing population. This article
reviewed Ethiopian food security’s current status and synthesized the shortcomings of the
current research field. Establishing a comprehensive understanding and manageability
for food security causes and carrying out continuously and systematically long-term food
security assessments supported by numerous ground data is a current emergency and
challenge. We also pointed out the opportunities for follow-up research and the direction of
focus. The interlinkages among drylands, FS, and resilience provide a broad understanding
of adapted measures to dryland management and FS. The G-DEP and SESs concept brings
new perspectives and opportunities in conducting food security research. Future research
should pay high attention to climate-resilient management experience adaptation, long-
term ecosystem network monitoring and data mining, and dryland water management.
Under strong governmental commitment and steering on policy setting, investing in
sustainable food production and scientific support for agriculture resilience can realize
multiple benefits for Ethiopian FS.
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