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Introduction: Climate change is currently one of the three major challenges facing the 
global population. Developing countries like Ethiopia are disproportionately affected 
by the negative impacts of climate change. Food security is highly jeopardized by 
climate-induced shocks such as drought and flood. This review aims to critically 
examine the interlinkages between climate change and food security in Ethiopia, 
highlighting key challenges, impacts, and potential policy responses.

Methods: This study adopts a systematic review of peer-reviewed literature on 
climate change and food security in Ethiopia, employing a realistic review approach. 
Before commencing the systematic review, databases were thoroughly searched 
for existing systematic reviews and meta-analyses to prevent duplication.

Result: A total of 11 peer-reviewed articles were identified to investigate the relationship 
between climate change and food security in Ethiopia, revealing that climate change 
is a major factor aggravating food insecurity. Agriculture, the primary source of 
livelihood for the majority of the population is highly susceptible to climate change. 
This vulnerability directly affects the four components of household food security. 
The review also highlighted persistent forecasts of reduced crop production, land 
degradation, volatile market prices, and deteriorating livelihoods due to climate change, 
all contributing to food insecurity. Generally, climate change in Ethiopia is a setback 
to food security and is linked to broader development issues. Identified adaptation 
mechanisms include practicing climate-smart agriculture, implementing irrigation, 
managing soil and water resources, providing short-season seeds, planting drought-
tolerant crops, altering planting dates, diversifying livelihoods, improving farmers’ 
awareness, and increasing the participation of female-led households in income-
generating activities. The review recommends that Ethiopia, as a developing country, 
adopt locally suitable climate change adaptation strategies to enhance food security.
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1 Introduction

Currently, climate change is one of the three major challenges facing the global population 
(Perry et al., 2022). Its impact is particularly severe in developing regions such as Africa 
(Thompson et al., 2010). Africa is often described as extremely vulnerable to climate change, 
especially sub-Saharan countries (Kotir, 2011; Serdeczny et al., 2017). Among these, Ethiopia 
is notably at high risk (Bedeke et al., 2020; Shukla et al., 2021). The majority of Ethiopia’s 
population (around 80%) lives in rural areas (Dube et al., 2019), with agriculture being their 
primary source of livelihood (Deressa et al., 2008; Dube et al., 2019). This sector employs 85% 
of the workforce, contributes 50% of the country’s gross domestic product (GDP), and 
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generates more than 90% of foreign exchange earnings (Abebe, 2024; 
Ayele and Tarekegn, 2020). Additionally, the growth of other sectors 
is highly dependent on agriculture (Economic Commission for Africa, 
2016; Welteji, 2018). However, agriculture in Ethiopia is highly 
vulnerable to climate change (Abeje et al., 2019; Teshome, 2016).

Hence, the rural poor are severely affected by the impact of climate 
change (Perry et al., 2022). This is because climate change is a major 
cause of soil erosion (Barungi and Maonga, 2011), environmental 
degradation (Wei et  al., 2011; Yu et  al., 2019), loss of agricultural 
production (Dendir and Simane, 2019), and increased poverty 
(Bangalore et al., 2019; Hallegatte et al., 2018). These cumulative effects 
have also led to food price inflation (Iliyasu et  al., 2023) and food 
insecurity (Alemu and Mengistu, 2019; Molotoks et al., 2021), ultimately 
resulting in loss of life (Teshome, 2016). Ethiopia has experienced 
successive droughts and famines in the years 1952, 1959, 1965, 1972, 
1973, 1978, 1984, 1991, 1994, 1999, 2002 (Hailu and Amare, 2022), and 
2015 (Kasie et al., 2020). Given these recurring issues, the projected 
climate change in Ethiopia is expected to increase the inconsistency of 
rainfall (Getahun et al., 2020). According to Dendir and Simane (2019) 
and the National Meteorological Agency (2007), temperatures are also 
projected to rise by 1.1–3.1°C by 2060 and 1.5–5.1°C by 2090.

This will increase the frequency and intensity of extreme events 
such as droughts and floods (Abeje et al., 2019; Deressa et al., 2008). 
These conditions will adversely affect household livelihoods (Abeje 
et al., 2019; Maru et al., 2021), and household food security (Sileshi 
et al., 2019), exacerbating vulnerability to food insecurity (Ibok et al., 
2019). Food security occurs when “all people at all times have physical 
and economic access to sufficient, safe, and nutritious food to meet 
their dietary needs and food preferences for an active and healthy life” 
(Ben Hassen and El Bilali, 2022; FAO, 1996). Food insecurity, the 
inability to meet this definition, has become a predominant issue for 
Ethiopian households (Abebe, 2024; Awoke et al., 2022). This issue 
may be caused by natural catastrophic phenomena such as climate 
change (Abeje et al., 2019). Therefore, when examining the topic of 
food security concerning climate change, it is vital to understand what 
constitutes food security and where it is most affected.

Hence, as can be understood from the definition, food security 
depends on the availability of food, households’ ability to access 
food (which depends on household income and food prices), and 
the effective utilization of food over a consistent period (Abebe, 
2024; Cohen and Garrett, 2010). Therefore, to fully understand the 
concept, it is important to examine the relationship between climate 
change and all components of food security. Authors such as 
Mekonnen et  al. (2021), Kassaye et  al. (2021), and Hagos et  al. 
(2014), have explored the relationship between climate change and 
household food security in Ethiopia. However, these studies have 
not fully addressed the impact of climate change on all components 
of food security. They place a strong emphasis on the impact of 
climate change on a single aspect of food security: food availability. 
Furthermore, there is a lack of comprehensive scientific evidence 
verified at the national level.

This study systematically reviews the peer-reviewed literature 
concerning climate change and food security in Ethiopia to inform and 
synthesize the authors’ understanding of the issues and to identify 
priorities for future research. Specifically, the study aims to answer two 
key questions: (1) how will climate change affect food security in terms 
of availability, access, utilization, and stability? (2) What existing climate 
change adaptation strategies help to improve household food security?

2 Method

2.1 Search strategy, keywords, and criteria 
selection

This study conducted a systematic review of peer-reviewed literature 
on climate change and food security in Ethiopia, employing a realistic 
review approach. This approach is rooted in the principles of Cochrane 
systematic reviews, emphasizing explanation over empirical evidence 
(Pawson et al., 2005). Realistic review methods typically involve stricter 
inclusion criteria and a narrower selection of documents compared to 
other review methods, focusing on in-depth rather than extensive analysis 
and predominantly qualitative critical assessments (Thompson et  al., 
2010). Before commencing the systematic review, databases were 
thoroughly searched for existing systematic reviews and meta-analyses to 
prevent duplication. Initially, the DARE database1 was consulted to identify 
any ongoing projects or existing systematic reviews related to the topic.

The search was conducted on December 16, 2023, confirming that 
no review or meta-analysis had been published in peer-reviewed or 
science-indexed articles on the topic. Subsequently, the study followed 
a framework developed by Koutsos et al. (2019) for conducting a 
systematic review of the available literature. To ensure scientific rigor 
and transparency, the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) statement protocol (Moher 
et al., 2010) was adopted. This study included articles that were peer-
reviewed and published in science-indexed journals.

A questionnaire was developed to facilitate the review of documents, 
guided by a realistic review strategy and focusing on four key research 
questions. These questions aimed to identify and distinguish: (1) the 
main message conveyed by the authors; (2) the impact of climate change 
on the four components of food security (availability, accessibility, 
utilization, and stability); (3) recommended climate change adaptation 
strategies to achieve food security; and (4) the insights or outcomes of the 
article for overall development. The questionnaire was utilized to direct 
the document review process. Once completed, the questionnaires were 
organized and analyzed using thematic analysis. This analytical approach 
involves identifying patterns within the data, with emerging features 
categorized to facilitate analysis (Fereday and Muir-Cochrane, 2006).

The major databases such as PubMed/MEDLINE, WHOLIS, 
Cochrane Library, Embase, PsycINFO, Scopus, Web of Science, and 
reference lists were used to identify published articles. A keyword 
search was performed using the keywords (in all fields): (nutrition*) 
OR (food) AND (security) OR (diet)* OR (food) AND (insecurity) 
AND (climat*) AND (change) OR (global) AND (warming) AND 
(Ethiopia)) AND PUBYEAR > 2013 AND PUBYEAR < 2024 AND 
(LIMIT-TO (AFFILCOUNTRY, “Ethiopia”)) AND (LIMIT-TO 
(LANGUAGE, “English”)).

2.2 Eligibility criteria

2.2.1 Inclusion criteria
Articles published in English and at the national level (Ethiopia) or 

elsewhere in Ethiopia were included in this review. Only articles and 

1 http://www.library.UCSF.edu
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reviews published in science-indexed journals were considered. The 
review focused on articles examining the relationship between climate 
change and food security, crop productivity, alternative food sources in 
the context of climate change, and potential adaptation mechanisms to 
achieve food security. Additionally, articles addressing the impacts of 
climate change on land productivity, soil fertility, desertification, and 
their implications for food security were also included.

2.2.2 Exclusion criteria
Articles that were not published in English and out of Ethiopia were 

excluded from consideration. Additionally, articles focusing on human 
evolution or historic climate change, the impact of climate change on 
non-food sources, vector-borne infectious diseases, and chronic diseases 
(non-nutritional in origin) were not included. Technical analyses of 
climate change projections, theoretical models, and simulations were 
also excluded. Furthermore, articles categorized as predatory or gray 
literature were not part of this review.

3 Results

In the initial search, a total of 450 documents were identified across 
all databases. After removing duplicates, 298 unique articles were kept 
on. Upon careful examination of titles and abstracts, only 35 articles 
were deemed suitable for full-text review. Subsequently, these 35 full-text 
articles were accessed and evaluated against the eligibility criteria. 
Following critical appraisal, only 11 articles met the pre-defined criteria 
and were included in the final analysis. These articles are as follows: 

Amare and Simane (2017), Ayinu et al. (2022), Baylie and Fogarassy 
(2021), Di Falco et al. (2011), Hagos et al. (2014), Hilemelekot et al. 
(2021), Kassaye et  al. (2021), Lemessa et  al. (2019), Lewis (2017), 
Mekonnen et al. (2021), and Muluneh et al. (2017) (Figure 1).

3.1 Characteristics and limitations of the 
selected studies

3.1.1 Characteristics of the selected studies
The characteristics of the 11 studies included in the systematic 

review are summarized in Table 1. Regarding the location where the 
studies were conducted, six studies such as (Amare and Simane, 2017; 
Baylie and Fogarassy, 2021; Di Falco et al., 2011; Hagos et al., 2014; 
Kassaye et al., 2021; Lewis, 2017) were done at the broader scale or 
national level, two in the Southern Nations Nationalities and Peoples’ 
Region (SNNPR) (Mekonnen et al., 2021; Muluneh et al., 2017), one in 
the Gambela region (Ayinu et al., 2022), one in Oromia (Lemessa et al., 
2019), and one in the Amhara region (Hilemelekot et al., 2021). The 
studies included sample households ranging from 138 (Hilemelekot 
et al., 2021) to 1,695 (Baylie and Fogarassy, 2021). Some articles such as 
Kassaye et al. (2021), Lewis (2017), and Muluneh et al. (2017) utilized 
rainfall data to demonstrate the link between climate change and food 
security instead of using households as a unit of analysis.

3.1.2 Limitations of the selected studies
The studies included in this systematic review had their own 

limitation. Some of the shared limitations of all these studies are 

Article Identified through first search 
(n=450)

Introduction

Article screened (n=342)

Articles screened 
after duplication (n=108)  

Full text open access (article 
assessed for eligibility)

N=35

Articles in review
(n=11)

Articles removed with 
reason (n=24)

Article exclude due to 
duplication (n=73)

Articles removed at the 
title or abstracts review

(n=234)

Climate change
Food security/insecurity

Adaptation Strateiges

Eligibility

Included

Screening 

Identify, extract and 
synthesize details from 

articles 

Research topics Interpretation

FIGURE 1

Systematic review framework based on the PRISMA protocol.
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limited generalizability, casual issues, data bias, narrow focus, lack of 
long-term assessment, and limited policy analysis. Table 2 discusses 
the detailed limitations of each study. All these limitations may impact 
the ability of this review to draw definitive conclusions.

3.2 The impact of climate change on food 
security

Today, food security receives special attention, particularly amidst 
the imminent threats of climate change and variability (Amare and 
Simane, 2017). In Ethiopia, this issue poses a significant threat to the 
lives of millions (Mekonnen et al., 2021). Climate change impacts food 
security in the country through a complex interplay of environmental, 
economic, and social factors. Rural households grapple with both 
acute and chronic food insecurity exacerbated by the impact of 
climate change (Lewis, 2017). Recurrent droughts and unpredictable 
rainfall directly reduce crop yields and livestock productivity, these 
climatic stressors also exacerbate existing vulnerabilities, such as 
poverty, weak infrastructure, and limited access to adaptive 
technologies. Given that Ethiopia’s economy heavily relies on climate-
sensitive livelihoods, such as agriculture (Ayinu et al., 2022; Kassaye 
et al., 2021; Mekonnen et al., 2021). There exists limited potential to 
adapt to these climate variability and change (Amare and Simane, 
2017; Di Falco et  al., 2011; Muluneh et  al., 2017). Several factors 
contribute to the vulnerability of Ethiopian household food security 
in the face of climate change: (1) approximately 85% of the population 
depends primarily on rain-fed agriculture (Di Falco et  al., 2011; 
Kassaye et al., 2021); (2) Ethiopia’s status as a low-income country 
further complicates the situation (Mekonnen et al., 2021); (3) the 
country’s diverse geographical locations experience varying degrees 
of climate impacts (Baylie and Fogarassy, 2021; Mekonnen et  al., 

2021); and (4) high exposure to both natural and anthropogenic 
catastrophes (Amare and Simane, 2017).

Furthermore, extensive regions of Ethiopia face food insecurity 
(Di Falco et al., 2011). Moreover, the country has consistently endured 
the repercussions of severe El Niño events throughout its documented 
history. These events have resulted in agricultural production failures, 
livelihood disruptions, and exacerbated food insecurity (Amare and 
Simane, 2017).

On the contrary, Ethiopia’s population is projected to fly to 
209 million by 2050, driven by a high birth rate (Tesfaye et al., 2018). 
Meeting the nutritional needs of this escalating population in the 
challenges posed by climate change is a pressing concern. Climate change 
impacts all components of food security, necessitating a comprehensive 
understanding of how and when these effects manifest across various 
dimensions. This understanding is crucial for identifying appropriate 
adaptation strategies to mitigate these impacts effectively. Furthermore, 
climate change also impacts sectors beyond agriculture, including 
livestock herding (Di Falco et al., 2011). These multifaceted challenges 
significantly affect each component of food security.

3.2.1 Impact of climate change on food 
availability

For most rural households, the primary sources of food are 
production and purchase (Mekonnen et al., 2021). Climate change 
directly affects the availability (production) component of food 
security by diminishing crop yields (Baylie and Fogarassy, 2021; 
Mekonnen et  al., 2021). It’s evident that smallholders in Ethiopia 
heavily rely on rain-fed agriculture (Ayinu et al., 2022; Kassaye et al., 
2021), compounded by the agricultural sector’s low production 
capacity (Di Falco et al., 2011). Food crops in Ethiopia are particularly 
sensitive to climate change (Kassaye et al., 2021), with rural farming 
systems characterized by traditional methods such as plowing and 

TABLE 1 Characteristics of included studies.

Region/
Country

Author/s (Year) Study seating Study approach Sample size Unit of 
analysis

Types of 
Literature

Ethiopia Baylie and Fogarassy 

(2021)

Panel Mixed 1,695 Article

Ethiopia Amare and Simane 

(2017)

Cross-sectional Mixed 442 HHs Article

Gambella Ayinu et al. (2022) Panel & cross-

sectional

Mixed 221 HHs Article

Ethiopia Di Falco et al. (2011) Cross-sectional Mixed 1,000 HHs Article

Ethiopia Hagos et al. (2014) Panel Quantitative 145 HHs Article

Amhara Hilemelekot et al. 

(2021)

Cross-sectional Mixed 138 HHs Article

Ethiopia Kassaye et al. (2021) Quantitative Rainfall data Crop Article

Ethiopia Lewis (2017) Panel data Quantitative Rainfall data Article

SNNPR Mekonnen et al. 

(2021)

Panel for climate 

and cross-sectional 

for household

Mixed 185 HHS Article

SNNPR Muluneh et al. (2017) Panel data Quantitative RF data since 1981 – Article

Oromia Lemessa et al. (2019) Cross-sectional 

data

Mixed 365 HHS Article

Source: Own review (2023).
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animal draught power (Di Falco et al., 2011) and limited technological 
input (Lewis, 2017). Consequently, they are highly susceptible to the 
adverse impacts of climate change (Mekonnen et  al., 2021), 
exacerbated by constraints in crop production due to inadequate 
rainfall and rising temperatures (Ayinu et  al., 2022; Baylie and 
Fogarassy, 2021; Mekonnen et al., 2021). Additionally, Lewis (2017), 
highlights that rainfall variability significantly contributes to food 
insecurity nationwide.

Moreover, climate change exacerbates the prevalence of crop pests 
and diseases (Baylie and Fogarassy, 2021), which significantly 
diminishes crop yield and productivity (Mekonnen et  al., 2021). 
Rain-fed agriculture, the predominant crop production method in 
Ethiopia, covering 90–95% of crops, is highly vulnerable to climate 
change impacts (Kassaye et al., 2021). However, this method faces 
considerable challenges such as severe erosion and flooding 
(Mekonnen et al., 2021), which result in soil fertility depletion and 
consequently, low crop productivity (Baylie and Fogarassy, 2021; 
Hagos et  al., 2014). Additionally, the land’s productive capacity is 
compromised, further reducing estimated mean crop productivity 
across various regions of the country (Kassaye et al., 2021).

Furthermore, variations in temperature and rainfall are 
anticipated to have detrimental effects on crop productivity by 
constraining crop growth and duration (Mekonnen et al., 2021; 
Muluneh et  al., 2017). Studies like Kassaye et  al. (2021), have 
indicated that by the end of the twenty-first century, major crops 
in Ethiopia such as sorghum and wheat may experience yield 
reductions of 18.1 and 13.2%, respectively. Nearly 60% of the 
average daily caloric intake for Ethiopian households is derived 
from cereals such as sorghum (a local grain indigenous to 
Ethiopia), and wheat. Hence, the loss of these major crops due to 
climate change significantly exacerbates food insecurity (Kassaye 
et al., 2021; Mekonnen et al., 2021).

Indeed, the high vulnerability of smallholders to climate change, 
coupled with their limited capacity to cope with its effects, exacerbates 
the situation (Ayinu et al., 2022). The collective consequences of these 
challenges significantly affect household food availability in the 
country (Muluneh et al., 2017). Therefore, in light of climate change’s 
detrimental impact on food productivity, it is imperative to focus on 
strategies aimed at mitigating these effects and enhancing 
food production.

TABLE 2 Limitations of the studies included in this review.

Author (Year) Key limitation

Amare and Simane (2017)

 • This study does not deeply explore the role of market access and infrastructure; and lacks control for confounding factors (e.g., income, farm 

size, credit access).

 • Limited policy analysis, causality issues, and narrow focus are also some of the limitations of this study.

Ayinu et al. (2022)  • The study focused on household surveys, which may have recall and response bias.

 • The study lacks an in-depth analysis of policy support mechanisms.

Baylie and Fogarassy (2021)  • This study assumes a static association between climate and income, which may not reflect evolving adaptations.

 • The study gives a limited consideration of household-level adaptation mechanisms and institutional factors.

Di Falco et al. (2011)  • This study focused on the micro-level. Hence, it may not capture broader economic and policy influences.

 • Besides, limited control for unobservable factors, causality issues, and limited generalizability are some of the limitations of this study.

Hagos et al. (2014)  • This study focuses on crop production and child undernutrition however, it lacks a comprehensive analysis of socio-economic factors.

 • It does not differentiate between short-term climate variability and long-term climate change impacts.

 • Narrow focus and limited policy analysis are also some of the limitations of this study.

Hilemelekot et al. (2021)
 • This study focused on adaptation strategies to climate change but did not assess their long-term sustainability.

 • The study also failed to have a gender-disaggregated analysis.

Kassaye et al. (2021)

 • The study examines staple food crops but does not address dietary diversity.

 • The study depends on climate models with inherent uncertainties.

 • It failed to incorporate qualitative insights from farmers.

Lemessa et al. (2019)

 • The study underscored improved potato variety adoption but did not explore economic barriers.

 • Furthermore, crop-specific analysis limits applicability to broader food security concerns;

 • It also failed to discuss institutional and policy support.

Lewis (2017)

 • The study Examines climate as a driver of food insecurity but overlooks key socioeconomic factors (e.g., market fluctuations, land 

tenure policies).

 • The study highly depended on secondary data, which may not capture localized adaptation challenges.

 • Causality issues.

Mekonnen et al. (2021)

 • The study discussed adaptation strategies to climate change but it lacks implementation barriers.

 • The study does not account for policy interventions.

 • Findings may not represent national food security trends.

Muluneh et al. (2017)

 • Findings from the Rift Valley may not be generalizable.

 • It lacks the economic feasibility assessment of the proposed specific adaptation strategies.

 • Lack of long-term assessment.

Source: Own review (2025).
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3.2.2 Impact of climate change on food 
accessibility

As mentioned in the availability section, purchasing is a significant 
source of food for rural households (Muluneh et al., 2017). Household 
purchasing power is directly linked to household income, which in 
turn affects food accessibility and affordability (Baylie and Fogarassy, 
2021). Given that a majority of the Ethiopian population relies on 
subsistence agriculture (Kassaye et al., 2021; Muluneh et al., 2017), 
markets play a crucial role as a secondary source of food (Amare and 
Simane, 2017). Research, such as that conducted by Hilemelekot et al. 
(2021) has shown that many farmers face shortages in production 
from July to September and rely on purchasing food from the market 
during this period. However, climate change impacts rural households’ 
ability to purchase food by driving up food prices during the wet 
season (Di Falco et  al., 2011). This indicates climate variability 
intensifies food price volatility, limiting affordability for low-income 
households and heightening malnutrition risk. Additionally, it 
diminishes livestock production and market value, further 
exacerbating food insecurity (Hilemelekot et al., 2021).

Climate-related shocks not only impact productivity but also 
hinder economic growth and exacerbate existing social and economic 
challenges (Mekonnen et al., 2021). Consequently, rural household 
food accessibility depends upon both food production shortfalls and 
the capacity to procure food (Di Falco et  al., 2011). As a result, 
households often confront food deficits and experience hunger when 
crop yields fail to meet demands, necessitating reliance on food 
purchases from markets (Hilemelekot et al., 2021). This reliance on 
market purchases stems from the fact that agricultural production 
remains the primary source of income for the majority of rural 
households (Muluneh et al., 2017).

Moreover, in Ethiopia, climate change-induced droughts have 
had a profound impact on household livelihoods. Due to climate 
change and other factors, residents have been unable to fulfill their 
food needs by purchasing food from other regions (Lewis, 2017). 
Studies, such as that by Di Falco et  al. (2011), indicate that 
catastrophic hydrological events like droughts and floods have 
reduced Ethiopia’s economic growth by more than a third. This 
underscores the reality that as long as Ethiopian populations rely on 
rainfall for both food availability and access, they will continue to face 
regular acute food insecurity (Lewis, 2017). On the flip side, limited 
access to credit may hinder households’ ability to invest in climate 
change adaptation strategies, exacerbating issues of food 
inaccessibility (Lewis, 2017).

As history reveals, the consumption of purchased food tends to 
flow during drought years (Lewis, 2017). However, during such 
periods, household income is also impacted by the drought, given its 
dependence on rain-fed agriculture. Even though some rural 
households may rely on non-agricultural livelihoods, these livelihoods 
are directly or indirectly linked to natural resources. Consequently, 
those whose livelihoods pivot on natural resources will experience 
heightened food insecurity due to reduced crop yields, limiting both 
personal consumption and the availability of food as a source of 
capital (Baylie and Fogarassy, 2021). Consequently, they are 
constrained in their ability to purchase and consume food as desired.

Climate change significantly exacerbates food price inflation. For 
example, Mekonnen et al. (2021) found that the total monetary loss 
due to a 1°C increase in temperature during the study period 
amounted to approximately 976.80 Ethiopian Birr (ETB) (equivalent 

to 35.9 US$). This constrains households’ purchasing power, 
particularly during periods of food deficits, which are often observed 
in July and August. The lack of assets is identified as a major hindrance 
to poor farmers’ ability to adapt, rendering them highly vulnerable to 
the impacts of climate change (Baylie and Fogarassy, 2021). 
Additionally, climate change-induced flooding poses a significant 
threat to the farming community (Hilemelekot et al., 2021). In years 
when certain regions receive insufficient rainfall, even if national food 
production remains unaffected, those regions may struggle to access 
food through markets, leading to food insecurity (Lewis, 2017).

3.2.3 Impact of climate change on food 
utilization

Another crucial dimension of food security is the utilization of 
proper, healthy, and nutritious food for our bodies (Abebe, 2024). 
Health is essential for engaging in livelihood activities, contributing 
to society, and enhancing personal quality of life (Thompson et al., 
2010). However, if food availability and accessibility are compromised 
by climate change, there is no guarantee that food utilization will not 
be affected. Climate change has a profound impact on the quality of 
food produced (Mekonnen et al., 2021). In Ethiopia, crops like teff, 
maize, wheat, barley, and beans cover approximately 65% of cultivated 
land and constitute the major components of the local diet (Di Falco 
et  al., 2011). However, the production of these diverse foods is 
compromised due to climate change, affecting the dietary variety of 
households (Hilemelekot et  al., 2021). Additionally, this review 
confirms that households producing a variety of crops, including 
cereals, pulses, and vegetables, are more food secure than those 
producing a limited variety of crops. Low crop and livestock 
productivity due to climate change exert pressure on households to 
consume less diverse and less nutritionally rich foods (Mekonnen 
et al., 2021).

The study by Di Falco et al. (2011) revealed that out of 95% of the 
country’s agricultural products, 75% are consumed by farm 
households. However, when climate change leads to crop pests and 
diseases, the quality of food becomes jeopardized (Baylie and 
Fogarassy, 2021). Besides, climate change exacerbates hidden hunger 
and micronutrient deficiencies by reducing the availability and 
nutritional quality of staple crops, disrupting food systems, and 
increasing the frequency of climate-related shocks that limit access to 
diverse and nutrient-rich foods. Additionally, climate change 
contributes to the proliferation of biological hazards Ayinu et  al. 
(2022), further compromising food safety. Furthermore, climate 
change affects the infrastructure, basic services, and facilities of 
households (Ayinu et  al., 2022). These non-food items (such as 
hygiene and sanitation, cooking conditions and facilities, health 
services, and poor housing and living conditions), play a crucial role 
in facilitating the proper utilization of food. This suggests that if these 
basic services are affected by climate change, food utilization will 
be indirectly compromised.

3.2.4 Impact of climate change on food stability
Climate change also impacts food stability. If the first three 

dimensions of food security are disrupted by climate change-induced 
shocks, the state of food stability will be compromised. Climate change 
alters the cropping calendar (Ayinu et al., 2022; Hilemelekot et al., 
2021), potentially leading to unstable productivity. Additionally, shifts 
in the suitability of farmlands for crop production due to climate 
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change can further undermine consistency in food production and 
access (Hilemelekot et al., 2021). Moreover, since the livelihoods of 
rural households in Ethiopia rely on rain-fed agriculture (Kassaye 
et al., 2021; Muluneh et al., 2017), food production is not consistent 
throughout the year. During the harvesting season (months such as 
November–January), food may appear abundant, whereas during the 
wet season (months like July to September), food shortages may occur 
(Hilemelekot et al., 2021).

Climate change-induced shocks, such as drought, result in a 
remarkable decrease in pasture and fodder availability, consequently 
impacting livestock production and productivity (Hilemelekot et al., 
2021). These circumstances suggest that food insecurity in rural 
Ethiopia follows a seasonal pattern closely tied to rainfall patterns. 
Following the wet season, hunger trends see a significant reduction, 
and vice versa (Mekonnen et al., 2021). These observations highlight 
the inconsistency of the food security situation throughout the year. 
When food security lacks consistency, the stability components of 
food security are compromised. Therefore, creating an environment 
where food is sustainably produced, marketed, and consumed without 
distortion plays a key role in ensuring food security.

3.2.5 Climate change impact on food sovereignty
Almost all studies included in this review did not directly evaluate 

the impact of climate change on food sovereignty. However, this 
review indirectly examines the impact of climate change on food 
sovereignty using the selected articles. To effectively discuss food 
sovereignty, it is essential to first understand its key concepts. Food 
sovereignty is the right of people to control their own food systems, 
prioritizing local production, farmers’ rights, and sustainable practices 
(Wittman, 2011). Hence, it might be  affected by the situations of 
smallholder land tenure rights, power dynamics in agricultural policy, 
local knowledge, and agroecology. Some studies such as Ayinu et al. 
(2022), state that situations of land governance affect levels of 
household food security. Besides, Lemessa et al. (2019), state that the 
size of the land owned by the smallholders can affect their food 
security. On the other hand, Ayinu et al. (2022), acknowledge that 
indigenous knowledge needs to be recognized for effective climate 
change adaptation. However, in Ethiopia, state-owned land, 
bureaucratic land management, neglect of indigenous knowledge, and 
accelerating climate change pose significant challenges to food 
sovereignty. Therefore, addressing these issues is essential to achieving 
food sovereignty.

In general, while the reviewed studies have contributed valuable 
insights into production-related (food availability) challenges of 
climate change, they have paid limited attention to equity and 
nutrition. Particularly, there is a notable gap in examining power 
dynamics within food systems such as who controls resources, 
decision-making, and access, and how these affect vulnerability and 
adaptive capacity. Future research should explore how climate shocks 
differentially impact marginalized groups and influence 
nutrition outcomes.

3.3 Adaptation strategies and potential 
implementation barriers

3.3.1 Adaptation strategies
Climate change is an unavoidable reality (Mekonnen et al., 2021), 

underscoring the urgent need to find solutions to coexist with and 

take advantage of its effects. Adaptation strategies emerge as vital 
avenues to address climate change (Ayinu et al., 2022; Hilemelekot 
et al., 2021; Lewis, 2017; Mekonnen et al., 2021; Muluneh et al., 2017). 
As highlighted by Hilemelekot et al. (2021), smallholder farmers in 
Ethiopia commonly employ two types of climate change adaptation 
strategies to safeguard their food security: biophysical adjustments 
and livelihood adjustments.

Various papers in different contexts within Ethiopia recommend 
diverse strategies to adapt to the adverse impacts of climate change. 
Among these, implementing biophysical soil and water conservation 
measures such as stone bunds, trenches, mulching, area closure, strip 
cropping, contour plowing, check dams, and crop rotation emerges as 
one of the most common climate change adaptation strategies in the 
country (Baylie and Fogarassy, 2021; Hilemelekot et  al., 2021). 
Additionally, locally tailored climate-smart agriculture (Kassaye et al., 
2021), irrigation (Amare and Simane, 2017; Hilemelekot et al., 2021), 
soil and water management (Di Falco et al., 2011), provision of short-
season seeds and cultivation of drought-tolerant crops (Amare and 
Simane, 2017; Hilemelekot et al., 2021), access to credit (Di Falco 
et  al., 2011), adjusting planting date, diversification of household 
income sources (Ayinu et  al., 2022; Hilemelekot et  al., 2021), 
improving awareness about climate change (Ayinu et al., 2022; Di 
Falco et  al., 2011), enhancing the involvement of female-headed 
households in income-generating activities (Mekonnen et al., 2021), 
changing crop varieties (Di Falco et al., 2011), improving access to 
basic infrastructure services and facilities (Ayinu et al., 2022), and 
adopting new agricultural technologies (Kassaye et al., 2021) stand out 
as major climate change adaptation strategies with positive impacts on 
the enhancements of household food security.

Implementing afforestation measures is another effective strategy 
to mitigate the adverse effects of temperature rise (Amare and Simane, 
2017). Furthermore, recognizing the value of indigenous knowledge 
(Ayinu et al., 2022), promoting water harvesting technologies (Di 
Falco et al., 2011), and embracing agroforestry practices (Hilemelekot 
et  al., 2021) also contribute to climate change adaptation efforts. 
Moreover, investing in sustainable land management practices helps 
reduce vulnerability to climate change and enhances the adaptive 
capacity of smallholder farmers to its adverse effects (Amare and 
Simane, 2017).

3.3.1.1 Climate-smart agriculture (CSA)
Climate-smart agriculture techniques, including conservation 

agriculture, drought-resistant crop varieties, and agroforestry, have 
shown promise in improving agricultural productivity under changing 
climate conditions. However, their scalability remains limited due to 
high initial investment costs, limited access to extension services, and 
knowledge gaps among smallholder farmers. The subsection below 
provides details on selected CSA practices, explaining how they work 
and their effectiveness in the face of climate change.

3.3.1.2 Soil and water conservation practices
Soil and water conservation practices help the agricultural 

community adapt to the adverse impacts of climate change and 
variability. For instance, Hilemelekot et al. (2021), revealed that soil 
and water conservation measures help to reduce the creation and 
growth of gullies, landslides, crop damages by flood, flooding of 
grazing lands, soil erosion, and runoff and thus improve soil moisture 
in the cultivated lands and communal grazing lands. Besides, Amare 
and Simane (2017), and Mekonnen et al. (2021), indicate that, in terms 
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of food security, a significant statistical difference exists between 
households that implemented soil and water conservation measures 
and those that did not. The land is a fundamental resource for 
agricultural activities in Ethiopia. However, it is damaged from time 
to time and needs constant care. Therefore, soil and water conservation 
is an effective land management practice that enhances land 
productivity while preserving biodiversity. This is because soil and 
water conservation measures are evident in the improved fertility of 
their farmlands, soil moisture, and agricultural production. Even 
focus group discussants in Hilemelekot et  al. (2021) expressed a 
preference for increased support in soil and water conservation over 
food aid, highlighting their recognition of its greater role in ensuring 
long-term stability. On the other hand, the local community’s long-
standing indigenous knowledge in soil and moisture management 
must also be properly taken into account.

3.3.1.3 Small-scale irrigation expansion
Small-scale irrigation can be essential for adapting to unpredictable 

rainfall patterns and recurring droughts, thereby contributing to 
household food security (Lemessa et al., 2019). For instance, a study 
conducted by Hilemelekot et  al. (2021), showed that the food 
consumption score of the irrigation adopter households in Basona 
Worena district is better than non-adopter. Likewise, Amare and Simane 
(2017), showed that households that have implemented small-scale 
irrigation on their farms are more likely to be food secure than those that 
have not. All these indicate that households that use small-scale irrigation 
are able to produce more food for both household consumption and sale, 
even during climate change-related hardships, and are more likely to 
be food secure compared to those who do not practice irrigation on their 
farmland. While irrigation is a crucial strategy for stabilizing agricultural 
output amid erratic rainfall patterns, only a small of Ethiopia’s cultivated 
land is irrigated due to infrastructure limitations (Ayinu et al., 2022). 
Besides, Moreover, water governance challenges and conflicts over 
resource allocation further restrict large-scale irrigation development.

3.3.1.4 Livelihood diversification
Diversifying livelihoods, especially in ways that enhance climate 

resilience and alleviate pressure on natural resources, can help mitigate 
climate-related risks. For instance, Hilemelekot et al. (2021), revealed 
that households that engage in various income-generating activities 
(such as on-farm, off-farm, and non-farm activities) are more food 
secure compared to those that rely on a single income source. 
Furthermore, Ayinu et  al. (2022), showed that off-farm income-
generating activities are increasingly recognized as climate change 
adaptation strategies in Godere district and those who are involved in 
off-farm activities are relatively food secure than others. Besides, 
Mekonnen et  al. (2021), also explained that diversifying income 
sources are a potential solution to tackle climate change challenges 
and address food insecurity issues. All this shows that even if climate 
change completely destroys one source of income, households can still 
support themselves with another source of income. Therefore, it shows 
that a favorable environment should be created for households to 
engage in diversified livelihood activities.

3.3.1.5 Adopting and practicing agroforestry
Agroforestry offers a dual advantage by reducing soil and water 

degradation, enhancing land management, and improving 
environmental sustainability on one hand, while ensuring household 

food security on the other. As depicted in Hilemelekot et al. (2021), 
those who adopted and practiced agroforestry are relatively food 
secure than non-adopters. In doing so, it is good to consider the 
community’s indigenous knowledge and long-term experience when 
selecting tree species and seedlings that are suitable for the area.

3.3.1.6 Cultivating diversified crops
Crop diversification also plays a key role in spreading risk in 

coping with climate change. Planting different crops has two benefits: 
one is to reduce the potential for the total loss of a single crop when 
the climate changes and the second is to provide a balanced diet by 
producing a variety of crops. In connection with this Hilemelekot et al. 
(2021), showed that households that cultivate a diverse range of food 
crops are more food secure than those that produce a limited number 
of crops. Furthermore, Mekonnen et al. (2021), showed that farmers 
who have begun to adapt to selected crops have shown that they are 
more drought-resistant than others and, as a result, are less likely to 
face food insecurity due to climate change. Therefore, to enable 
communities to adapt to diverse crops, research institutions should 
develop improved varieties, extension agents must demonstrate 
optimal planting and care techniques, and policymakers should create 
supportive policy frameworks that encourage the cultivation of 
selected and diversified crops.

3.3.1.7 Drought-tolerant crops and improved variety of 
seeds

Temperatures and droughts are increasing over time. At the 
same time, the human population is also growing. On the other 
hand, this growing population needs food. As Sustainable 
Development Goal 2 states, no one should go to bed hungry. 
Therefore, we must adapt by cultivating drought-resistant crops 
that can withstand the rising temperatures and drought 
conditions. To strengthen this Amare and Simane (2017), state 
that households that produce more drought-tolerant crops are 
highly resilient to withstand drought. Likewise, Lemessa et  al. 
(2019), also state that Adopting early-maturing, drought-tolerant, 
and pest-and disease-resistant crop varieties can help mitigate or 
prevent the negative impacts of climate change. Therefore, farmers 
must recognize that climate change is inevitable and adapt to the 
harsh conditions in order to survive and thrive in those difficult 
situation. They must immediately develop crops that can 
withstand drought, pests, and other problems that may arise as a 
result of climate change. To achieve this, development agents, 
practitioners, researchers, and policymakers must 
collaborate effectively.

3.3.1.8 The role of adopting agricultural technologies in 
climate change adaptation

The world is becoming increasingly technologically advanced 
(Dosi and Nelson, 2018; Wolff, 2021). This situation has also 
contributed to unprecedented technologies in the agricultural sector 
(Karunathilake et  al., 2023; Shafi et  al., 2019). The use of various 
technologies can help to adapt to climate change and increase 
productivity. For example, if we look at early warning technology, 
collects data on various rainfall and temperature conditions, makes 
predictions, and delivers accurate information to the farmer. If the 
farmer knows the nature and conditions of the future, they can take 
preventive/mitigation measures either to prevent the disaster from 
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occurring or mitigate the impact of disasters (Di Falco et al., 2011). 
However, there are limitations to doing so in Ethiopia. According to 
Ayinu et al. (2022), one reason for this is that infrastructure has not 
developed as expected. This study emphasized that to bring the 
required level of agricultural technology, we  must first focus on 
infrastructural development. After the infrastructure is conducive, 
agricultural technologies such as precision agriculture, mobile-based 
early warning systems, weather-based index insurance, and farmer-led 
innovation networks might be  effective in addressing long-term 
climate issues and in turn, satisfying the short-term demands of food. 
All these are the untapped potential of the Ethiopia.

3.3.2 Potential implementation barriers
Even though the aforementioned adaptation strategies offer 

promising opportunities to adapt to climate change while ensuring 
food security, there may be several barriers to implementing these 
strategies in Ethiopia. Among many, the major factors that are 
frequently mentioned in the selected articles are limited awareness, 
infrastructural factors, financial constraints, institutional barriers, and 
socio-cultural and technological factors. It is crucial to note that 
illiterate household heads may exhibit less willingness to adopt new 
technologies and may struggle to grasp climate information essential 
for combating climate change (Mekonnen et al., 2021). However, the 
successful implementation of these strategies hinges upon awareness 
and access to information (Ayinu et al., 2022; Di Falco et al., 2011). 
Therefore, prioritizing awareness and education among farmers is 
paramount for the efficient and effective adoption of other climate 
change adaptation strategies. This is because, for farmers to consider 
adopting these technologies, they must first have access to information 
about farming practices (Di Falco et al., 2011).

Besides, farmers need infrastructure and other basic services to 
build skills, access markets, and adopt new technologies (Ayinu et al., 
2022). In this regard, extension services play a crucial role in 
disseminating relevant climate and technology-related information to 
smallholder farmers (Hilemelekot et  al., 2021). Nonetheless, the 
decision to adopt climate change adaptation strategies is voluntary and 
may depend on individual self-selection (Di Falco et al., 2011). With 
sufficient knowledge of climate adaptation methods, farmers are more 
likely to adopt other innovative technologies. For instance, Lemessa 
et  al. (2019), highlight that education and extension services can 
improve farmers’ analytical capacity to evaluate the available strategies 
for the selection of feasible strategies. Therefore, it is essential to raise 
awareness through various methods to empower smallholders to 
make informed decisions and adopt these strategies to combat climate 
change and capitalize on its potential benefits.

Additionally, CSA adoption is hindered by institutional factors 
such as land tenure insecurity, as many farmers are reluctant to invest 
in long-term soil conservation practices without guaranteed land 
rights (Kassaye et  al., 2021). Therefore, land must be  sustainably 
managed while ensuring secure ownership and usage rights for 
farmers. The other broader and more pressing issue is limited access 
to credit. This may hinder farmers from implementing their preferred 
climate change adaptation strategies. In connection with this, Lemessa 
et  al. (2019), showed that access to credit has negative effects on 
farmers’ irrigation usage and other farm inputs to maximize crop 
yields. This is because limited access to credit and investment capital 
restricts the ability of smallholder farmers to implement adaptation 
measures (Lewis, 2017). However, improved access to credit markets 

enables farmers to adopt new technologies and obtain seeds of 
climate-resilient crops (Di Falco et al., 2011). This indicates the need 
for an integrated approach that links access to credit with innovation, 
policy support, and community resilience to address climate change 
impacts on food security.

A policy framework is necessary to address these aforementioned 
problems to adopt and practice climate change adaptation strategies. 
Public policies play a crucial role in supporting farm households’ 
adaptation efforts (Di Falco et al., 2011). Therefore, the government 
should implement policies that enhance agriculture, provide timely 
climate information, diversify incomes, and promote improved crops 
to reduce food security risks amid climate change (Mekonnen 
et al., 2021).

3.4 Future climate scenario and the fate of 
food security in Ethiopia

Climate change and food insecurity have long been persistent 
challenges in Ethiopia (Lewis, 2017). It is not just the only problem; 
nonetheless, by the late 21st century, Ethiopia is projected to face 
higher temperatures, reduced rainfall, and increased droughts, 
threatening agriculture and food security (Kassaye et al., 2021). In 
connection with this, the National Meteorological Agency (2007), and 
Dendir and Simane (2019), confirm that Ethiopian temperatures are 
expected to rise by 1.1–3.1°C by 2060 and by 1.5–5.1°C by 2090. All 
this evidence shows us climate change is unavoidable (Lemessa et al., 
2019). In addition, another headache is the rapid increase in the 
country’s population. According to Tesfaye et al. (2018), Ethiopia’s 
population is projected to rise to 209 million, nearly doubling the 
current number by 2050. This further exacerbates the potential 
problems posed by climate change.

However, this temperature increment and rainfall reduction pose 
two distinct situations for ensuring or not ensuring household food 
security. One is that some crop varieties are unable to withstand the 
heat and lack of rainfall, resulting in reduced yields. As a result, 
common food crops might disappear. Among the common crops that 
will reduce their productivity are sorghum and wheat. For instance, 
Kassaye et al. (2021), indicate that an increase in temperature and 
reductions in rainfall will lead to an 18.1% decline in sorghum yield 
and a 13.2% decrease in wheat yield by the late 21st century. On the 
other hand, some crops will adapt well to rising temperatures and 
reduced rainfall, leading to increased yields. For instance, Kassaye 
et al. (2021), also showed that the yields of teff and maize are expected 
to increase by 20.2 and 17.9%, respectively. This shows that climate 
change is not only a challenge but also an opportunity to achieve food 
security. Therefore, humanity’s role is to learn from the challenges 
prepare itself, and seize the opportunities. On the other hand, growing 
and consuming nutrient-rich crops as substitutes for declining food 
grains will help ensure adequate nutrition.

3.5 Comparing climate change and food 
security in Ethiopia and other developing 
nations

Some developing countries around the globe face similar 
challenges to Ethiopia such as climate change and food security. 
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However, some have attempted to overcome these challenges by 
implementing various mitigation and climate change adaptation 
measures. Table 3 summarizes the key challenges faced by developing 
countries like Ethiopia, the effective measures they have adopted, and 
recommended solutions for Ethiopia.

4 Summary and policy implication

4.1 Summary

Climate change remains a significant global challenge, impacting 
household food security in both developed and developing nations. 
Ethiopia, as a developing country, is particularly vulnerable to climate 
change-induced food insecurity. While the link between climate 
change and food security is evident, it has not been uniformly 
explored. Climate change affects all components of food security 
availability, accessibility, utilization, stability, and food sovereignty. 
However, much of the academic research in Ethiopia has primarily 
focused on the impact of climate change on food availability. Climate 
change contributes to temperature and rainfall variability, soil fertility 
reductions, and environmental degradation. Additionally, it 
exacerbates crop pests and animal diseases. These cumulative effects 

ultimately diminish production and productivity, crucial components 
of food security.

There is a scarcity of academic research that directly explores the 
relationship between climate change and the other dimensions of food 
security, namely accessibility, utilization, stability, and food 
sovereignty. Nonetheless, this review indirectly examines the impact 
of climate change on these aspects of food security. It reveals that 
climate change in Ethiopia diminishes food accessibility by decreasing 
household income or purchasing power. Additionally, climate change 
contributes to the proliferation of crop diseases, pests, and other 
biological hazards, consequently reducing crop variety. This indirectly 
affects food quality, safety, and dietary diversity, jeopardizing proper 
nutrition and health. Moreover, when the first three components of 
food security are compromised, households struggle to maintain food 
sustainability and food sovereignty.

With Ethiopia’s population projected to reach 209 million by 2050, 
coupled with the challenges posed by climate change, there will be an 
increased demand for environmental resources. This will put pressure 
on already scarce resources, especially in the agricultural sector. To 
mitigate the negative impacts of climate change and meet the growing 
demand for food, smallholders are encouraged to implement locally 
tailored adaptation strategies. Among the various adaptation strategies 
identified in this review, adopting climate-smart agriculture such as 

TABLE 3 Challenges and mitigation strategies in Ethiopia vs. other developing countries.

Key challenge Ethiopia Comparable countries Lessons & adaptation strategies

Droughts & erratic 

rainfall

Approximately 85% of Ethiopian 

agriculture is dependent on rain, making 

it highly vulnerable to droughts (Di 

Falco et al., 2011; Kassaye et al., 2021). 

The country has experienced multiple 

severe droughts, leading to crop failures 

and famine risks.

Kenya has effectively implemented climate-

smart agriculture by adopting drought-resistant 

crops, expanding irrigation infrastructure, and 

enhancing extension services, leading to 

improved resilience against climate change and 

reduced food insecurity (Badu, 2024).

Ethiopia can adopt drought-tolerant crop 

varieties, expand irrigation infrastructure, and 

invest in climate forecasting and climate-smart 

agriculture.

Land degradation & 

desertification

Unsustainable farming, deforestation, 

and overgrazing accelerate land 

degradation (Amare and Simane, 2017).

In Niger, community-led reforestation programs 

(such as farmer-managed natural regeneration) 

combat desertification (Haglund et al., 2011; 

Suuk et al., 2025).

Ethiopia can scale up agroforestry, implement 

soil restoration techniques, and engage local 

communities in land conservation.

Food insecurity & 

malnutrition

Despite the agricultural potential, 

Ethiopia still experiences chronic food 

shortages (Lewis, 2017). Malnutrition 

rates remain high, particularly in rural 

areas.

Bangladesh: The adoption of high-yielding rice 

varieties in rural Bangladesh significantly 

increased rice yield, farm income, and improved 

household nutrition, contributing to enhanced 

food security (Rahman and Connor, 2022).

Ethiopia can enhance agricultural productivity 

with improved seeds, irrigation expansion, and 

sustainable farming incentives.

Water scarcity & 

management

Water shortages and limited 

infrastructure limit irrigation capacity, 

affecting food production (Rahman and 

Connor, 2022).

Morocco is that the country has made significant 

progress in implementing IWRM strategies, 

which have improved water use efficiency, 

enhanced conservation efforts, and supported 

sustainable water management in response to 

increasing water scarcity and climate change 

challenges Ait Kadi and Ziyad (2018).

Ethiopia should invest in water conservation 

technologies, rainwater harvesting, and efficient 

irrigation systems.

Climate change policy & 

adaptation

Ethiopia’s Climate Resilient Green 

Economy (CRGE) Strategy aims for 

sustainable development, but 

implementation faces challenges.

Climate adaptation strategies in Burundi and 

Rwanda have proven effective, improving 

resilience and food security (Nkurunziza et al., 

2023). These successful community-based 

approaches could serve as a model for Ethiopia.

Ethiopia can strengthen policy enforcement, 

enhance climate finance access, and mainstream 

climate adaptation into national planning.

Source: Own review (2025).
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implementing irrigation techniques, diversifying livelihoods, and 
cultivating drought, disease, and pest-resistant crops are essential. 
Additionally, raising awareness and providing education on climate 
change adaptation, as well as implementing soil and water 
conservation measures such as stone bunds, trenching, mulching, and 
crop rotation, are crucial steps toward ensuring food security and 
maximizing productivity in the face of climate change. In all efforts of 
climate change adaptation, the indigenous knowledge of the 
community must be taken into account.

4.2 Policy implication

The following are some policy recommendations based on 
this review.

 • The government should have to strengthen climate-resilient 
agricultural policies. These policies need to be in the context of 
climate-smart agricultural techniques such as drought-resistant 
crops, agroforestry, and soil conservation.

 • It is also better if the government and other private sectors 
introduce and expand climate financing such as weather index-
based crop insurance to protect farmers from climate-
induced losses.

 • Addressing land tenure and ownership issues encourages farmers 
to manage their farmland sustainably.

 • Develop climate-resilient irrigation infrastructure to reduce 
dependence on rain-fed agriculture, prioritizing smallholder 
farmers in drought-prone areas.

 • Improve watershed management programs to enhance water 
availability and prevent land degradation.

 • Improve rural infrastructure (e.g., roads, storage facilities, and 
market access) to strengthen food distribution networks.

 • Enhance financial support mechanisms such as microfinance and 
credit access for smallholder farmers to invest in adaptive 
agricultural technologies.

 • Establish multi-stakeholder platforms to bridge gaps between 
researchers, policymakers, farmers, and civil society in shaping 
climate and food security policies.

 • Develop gender-responsive adaptation strategies that empower 
women farmers and address gender disparities in access to land, 
credit, and extension services.

 • Improve climate and food security data systems to enable evidence-
based decision-making and localized adaptation strategies.

 • It would be better if future research focused on food sovereignty 
as a component of food security.

 • The main gap in the existing research is the lack of localized, 
integrated research data that captures micro-level climate impacts 
and socio-economic factors such as gender and policy gaps 
affecting food security in the country. Hence, future research 
should prioritize localized, community-based studies that 
integrate socio-economic, gender, and policy dimensions to 
better understand and address the complex and uneven impacts 
of climate change on food security in Ethiopia.

 • The other gap in the existing literature is paying limited attention 
to the impacts of climate change on children, the elderly, and 
other marginalized groups. Hence, future research should 

prioritize the impacts of climate change on children, the elderly, 
and other marginalized groups to ensure inclusive and equitable 
adaptation strategies.

 • Future research should adopt a holistic approach that 
incorporates equity, nutrition, and governance aspects of food 
systems, focusing on who controls resources and who is most 
vulnerable to climate shocks, to ensure more sustainable and 
inclusive climate adaptation strategies.

Finally, this review acknowledges that the review, based on 11 
peer-reviewed articles selected through strict systematic review 
criteria, may not fully capture the diversity of Ethiopia’s agroecological 
zones or the temporal evolution of climate change impacts due to the 
exclusion of gray literature and regional reports.
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