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Abstract: Agroecology is a holistic approach to farming that emphasizes the use of local resources
and ecological processes to increase productivity, reduce environmental impact, and enhance
resilience. Despite its potential benefits, the adoption of agroecological practices in Sub-Saharan
Africa has been slow. This paper examines the opportunities for promoting agroecology in the
region, including the growing demand for organic and sustainable food, the availability of local
knowledge and resources, and the potential for agroecology to improve rural livelihoods and
support climate change adaptation. The premise is that the promotion of agroecology faces several
challenges. which include, inadequate policy and institutional support, lack of access to credit and
markets, limited extension services, and weak land tenure systems. The paper draws on case studies
from across Sub-Saharan Africa to illustrate the opportunities and challenges of promoting
agroecology in the region. These case studies highlight the diversity of agroecological practices and
the importance of context-specific approaches. Overall, the paper maintains that agroecology has
the potential to transform agriculture in Sub-Saharan Africa, but that realizing this potential will
require concerted efforts from governments, civil society, and the private sector.

Keywords: agroecology; local resources; sustainable food production; climate change; policy; Sub-
Saharan Africa

1. Introduction

The African Development Bank (AfDB) estimates that agriculture contributes to about 23% of
Sub-Saharan Africa's Gross Domestic Product (GDP) and employs about 60% of the labor force [1].
Most smallholder farmers in Sub-Saharan Africa (SSA) depend on rain-fed agriculture for their
livelihoods, which makes them vulnerable to weather variability and climate change [2]. Additionally,
many of these farmers practice conventional farming techniques, which rely heavily on external
inputs such as synthetic fertilizers, pesticides, and herbicides [3]. These inputs, however, have
negative impacts on soil health, biodiversity, and human health, and they are often unaffordable for
smallholder farmers [4].

Agroecology has emerged as a promising alternative to conventional farming in SSA [5].
Agroecology is an approach to farming that promotes biodiversity, soil health, and ecosystem
services [6]. Agroecological practices aim to improve the resilience of agroecosystems to climate
change, increase food production, and enhance food security and nutrition [7]. Agroecology is a
bottom-up approach that is farmer-centered, and it is based on local knowledge and practices.
Therefore, agroecology is well-suited to smallholder farmers in SSA, who have limited resources and
face a wide range of challenges such as, limited access to quality seeds and other inputs, inadequate
infrastructure, unpredictable weather patterns, and a lack of credit facilities [8].

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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Despite the potential benefits of agroecology, the adoption of agroecological practices in SSA
remains low [9]. This paper examines the opportunities and challenges for the promotion of
transitions to agroecological practices for sustainable food production in SSA. The paper first
provides a brief overview of agroecology and its potential benefits. It then discusses the current state
of agriculture in SSA and the challenges that smallholder farmers face drawing on case studies from
across Sub-Saharan Africa. The paper then examines the opportunities and challenges for the
promotion of agroecology in SSA, including policy and institutional support, farmer empowerment,
and research and extension services. Finally, the paper concludes by highlighting the importance of
promoting agroecology for sustainable food production in SSA and the need for concerted efforts
from stakeholders to promote its adoption.
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Figure 1. Agro-ecological zones of SSA (Source FAO/IIASA, 2000) .

Agroecology and Its Potential Benefits:

Agroecology has the potential to provide a range of benefits for smallholder farmers in SSA.
Research has shown that agroecological practices can improve soil health and fertility by increasing
organic matter content, improving soil structure, and enhancing nutrient cycling [10]. This can lead
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to increased yields and reduced dependency on synthetic fertilizers. A study by Gowing & Palmer
(2008), [11] found that agroecological practices increased yields by an average of 79% across a range
of farming systems in Sub-Saharan Africa. This increase in yields can help to alleviate food insecurity
in the region, which affects over 239 million people and may increase in future [12]. Additionally,
agroecological practices can promote biodiversity and enhance ecosystem services, such as
pollination and pest control, improving yields and reducing the need for pesticides [13].
Agroecological practices can further improve food security and nutrition by diversifying crops and
increasing the availability of nutrient-rich foods [14]. Agroecology promotes the use of diverse
cropping systems, which can improve dietary diversity and reduce malnutrition [15]. Interesting to
note is that agroecological practices can reduce the vulnerability of smallholder farmers to climate
change by improving the resilience of agroecosystems and reducing the risk of crop failure and
further increasing food security, improving livelihoods, and enhancing community resilience [16,17].
Further combined with information and communications technology, it will likely be the "precision
agriculture" of smallholders in many developing nations in order to improve their food security and
standard of living [18].

Furthermore, agroecological practices can promote biodiversity and ecosystem services, such as
soil conservation and water regulation. For instance, a study by Nandwa (2001), [19] found that
agroforestry practices increased soil organic carbon, improved soil structure, and reduced soil
erosion in Kenya, the study investigated the effects of agroforestry practices on soil organic carbon
(5OC), soil structure, and soil erosion. Agroforestry practices can also provide habitat for wildlife,
promote pollination, and improve water quality, which is essential for maintaining healthy
ecosystems [20].

Lastly, agroecological practices can contribute to rural development and poverty reduction by
promoting local knowledge and practices, supporting smallholder farmers, and creating new
economic opportunities. For example, a study by Makate et al., 2016 [21] found that agroecological
practices increased smallholder farmers' income and reduced their vulnerability to climate change in
Zimbabwe. By promoting local knowledge and practices, agroecological practices can also enhance
social cohesion and promote cultural diversity [22].

Challenges for Promoting Agroecological Practices in Sub-Saharan Africa

Despite the potential benefits of agroecological practices, promoting and implementing these
practices in Sub-Saharan Africa is hampered by a number of obstacles. First, financial and resource
limitations can hinder producers' capacity to adopt and implement agroecological practices. For
example, smallholder farmers may lack the necessary financial resources to purchase inputs such as
seeds, fertilizers, and pesticides required to implement agroecological practices effectively [23].

A lack of knowledge and education on agroecological practices is another challenge.
Smallholder farmers often lack the knowledge and skills required to adopt and implement
agroecological practices [24]. For instance, smallholder farmers may not know how to implement
conservation agriculture practices, such as minimum tillage and crop rotation, effectively.
Furthermore, smallholder farmers may lack the requisite tools and equipment to conduct
agroecological approaches. Capacity building initiatives, such as training programs and workshops,
can help to address these challenges by providing smallholder farmers with the necessary knowledge
and skills to adopt and implement agroecological practices [25]. In addition, resistance to change on
the part of farmers, governments, and other stakeholders can impede the promotion and adoption of
agroecological practices [26]. For instance, farmers may be resistant to change due to their
apprehension of the hazards and unknowns associated with new practices [27]. Government policies
and programs may not prioritize or adequately support agroecological practices, and other
stakeholders, such as agribusinesses, may resist changes that could have an impact on their profits
or market share [28].

Despite these obstacles, Sub-Saharan Africa is becoming increasingly aware of the importance
of agroecological techniques for the sustainable production of food and the preservation of the
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environment. As a result, there is a need for research and policy initiatives in the region that can
facilitate the widespread adoption of agroecological techniques.

The first section of this paper provides an overview of the search methodology used to identify
articles on agroecological practices in Sub-Saharan Africa. This section includes a description of the
databases queried, the search terms employed, and the inclusion criteria. A table summarizing the
number of articles discovered in each database during each phase of the search and the number of
articles included in the final analysis is also provided.

In the second section of this document, the opportunities for promoting agroecological practices
in Sub-Saharan Africa are discussed. This includes a review of policies and initiatives supporting
agroecological practices, case studies of successful implementation of agroecological practices, and a
discussion of the benefits of agroecological practices, such as increased yields and biodiversity.

In the third section of the paper, the obstacles to the promotion of agroecological practices in
Sub-Saharan Africa are discussed. This includes a discussion of financial and resource limitations for
farmers, a lack of knowledge and education on agroecological practices, and resistance to change
among farmers, governments, and other stakeholders.

In the fourth section of the paper, the research gaps and prospective directions for promoting
agroecological practices in Sub-Saharan Africa are discussed. This section includes a discussion of
areas where additional research is required to better comprehend the potential of agroecological
practices in the region, as well as future policy and implementation directions to promote
agroecological practices.

In the final segment of the paper, a thematic table and map are generated based on an analysis
of the articles discovered during the search. The thematic matrix and map provide a visual
representation of the most important themes and trends in the literature regarding agroecological
practices in Sub-Saharan Africa.

This document emphasizes the significance of agroecological practices for sub-Saharan Africa's
sustainable food production and environmental conservation. It is possible to promote the
widespread adoption of agroecological practices in the region and support a more sustainable and
equitable food system by addressing the challenges and gaps in research and policy.

2. Materials and Methods

The purpose of this desk study was to investigate the opportunities and challenges for
promoting transitions to agroecological practices for sustainable food production in sub-Saharan
Africa. The methodology included a comprehensive review of relevant literature from a variety of
sources, such as academic journals, reports, and policy documents. The sources were gathered from
online databases including Google Scholar, Web of Science, and Scopus, as well as the reference lists
of pertinent publications. For the literature review, the search terms "agroecology,
agriculture," "food production,” "Sub-Saharan Africa," and "opportunities and challenges" were
utilized.

The search was conducted in two phases, with the first phase being a comprehensive search and
the second phase being a more targeted search. Web of Science, Scopus, PubMed, and Google Scholar
were the databases queried in both phases, and January 2000 to January 2023 was the timeframe for
both phases. (1) literature discussing the opportunities and challenges of promoting agroecological
practices in Sub-Saharan Africa; (2) literature providing empirical evidence of the potential benefits
and limitations of agroecology for sustainable food production in the region; and (3) literature
published between 2000 and 2023.

non

sustainable

Table 1. The table above summarizes the two phases of the search that was conducted to gather

information.
Phase Scope Keywords Databases Timeframe
Agroecology, sustainable Web of Science,
2000 t
1 Broad agriculture, food production, Sub-Scopus, PubMed January ©

Saharan Africa Google Scholar January 2023
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Agroecology, sustainable

agriculture, food production, Sub-Web of Science,
2 Focused Saharan Africa, challenges, Scopus, PubMed

opportunities, policies, practices, Google Scholar

case studies

January 2000 to
" January 2023

Data Analysis:

To analyze the literature, we used a thematic analysis approach [29], which involved identifying
and analyzing patterns and themes across the selected articles and documents. The analysis consisted
of identifying the key themes that emerged from the literature, such as the benefits and limitations of
agroecology, the socioeconomic and political factors that influence the promotion of agroecology,
and the role of various stakeholders in promoting sustainable food production through agroecology.

A comprehensive literature review was conducted, and data were extracted using an industry-
standard data extraction form. The data extraction form contained details about the author,
publication year, study design, study population, study location, and key findings. The data were
analyzed using a thematic approach, which consisted of identifying patterns and trends in the data
and categorizing the results into main themes.

Limitations:

The potential for selection bias in the literature search procedure is one of the major limitations
of this study. Although efforts were made to compile an exhaustive list of relevant publications, it is
conceivable that some pertinent literature was overlooked. In addition, the study relied exclusively
on secondary data sources, which may have limited the findings' depth and breadth. Lastly, the study
did not include the acquisition of primary data or empirical analysis, which could have provided
more nuanced insights into the opportunities and challenges of promoting agroecological practices
for sustainable food production in SSA.

The findings of this study, which are discussed in the subsequent section, have significant policy
and practice implications. Policymakers and practitioners must recognize the potential of
agroecology for sustainable food production and work to foster its development.

3. Results

L. Overview of Search Results

Throughout all databases, a total of 4,832 articles were identified during the initial phase. After
eliminating duplicates and screening titles and abstracts, 1,293 articles were chosen for full-text
review. During the second phase, 1,599 additional articles were identified using more specific
keywords pertaining to obstacles, opportunities, policies, and case studies. After removing duplicates
and screening titles and abstracts, 262 articles were chosen for full-text analysis.

Complete reviews were conducted on a total of 262 articles, of which 162 were included in the
final analysis. Not focusing on agroecological practices (n =2,367), Sub-Saharan Africa (n =2,028), or
sustainable food production (n =1,773) were among the reasons for exclusion. The search procedure
is visually represented in Tables 1 and 2.
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Table 2. Phase 1 focused on broad keywords related to agroecology, sustainable agriculture, and Sub-

Saharan Africa. Phase 2 used more specific keywords related to challenges, opportunities, policies,

and case studies.

Database

Web of Science

Scopus

PubMed

Google Scholar

Total

Phase 1 Phase 2 Total
1,176 64 1,240
2,013 1,109 3,122
134 12 146
1,509 414 1,923
4,832 1,599 6431

Table 3. Excluded articles.

Reason for exclusion

Not focused on agroecology

Not focused on Sub-Saharan Africa

Not focused on sustainable food
production

Total

Articles reviewed in full

Included in final Analysis

Number of articles

2,367

2,028

1,773

6,168

262

162

The database with the most articles (n=98) was Google Scholar, followed by Web of Science
(n=23), Scopus (n=32), and PubMed (n=10). This may be because Google Scholar has a larger database
of grey literature, which includes reports and conference proceedings that are not typically indexed

by standard academic databases.
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Figure 2. Document review by year.

It is important to note that the search was limited to English-written papers, so it is conceivable
that relevant research written in other languages was not discovered. In addition, even though every
effort was made to locate all relevant papers and journals, it is possible that some relevant research
was neglected.

Short Survey (0.6%)

Editorial (0.6%)
Conference Pape... (1.9%) )
Book Chapter (3.7%)

Review (9.3%)

Article (84.0%)

Figure 3. Document review by type.

The final collection of 163 articles provided a comprehensive overview of the opportunities and
challenges for the promotion of agroecological practices for sustainable food production in SSA and
served as the basis for the analysis and findings presented in this paper.

Figure 4 depicts the frequently used keywords in the agroecological practices published
scientific articles. The core collection databases used in this review study provide two categories of
keywords, namely, the author keywords and the keywords-plus (extracted from the titles of the cited
references).
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Figure 4. Keyword occurrences of Agroecology in Africa.

II. Opportunities for Promoting Agroecological Practices in Sub-Saharan Africa

In recent years, agroecological techniques have gained increasing attention due to their potential
to enhance the sustainability of agriculture and reduce its negative effects on the environment. In
sub-Saharan Africa (SSA), where a significant proportion of the population consists of smallholder
farmers, the promotion of agroecological methodologies has the potential to have a substantial
impact on food security and rural livelihoods. This section will discuss the opportunities for fostering
agroecological practices in SSA. This includes legislation and activities that support agroecology, case
studies of successful implementation, and the advantages of adopting agroecological practices.

The search results indicate that there are numerous opportunities to promote agroecological
practices for sustainable food production in sub-Saharan Africa. These possibilities are discussed in
greater depth below.

Policies and Initiatives Supporting Agroecological Practices

Governments and international organizations have recognized agroecology's potential to
advance sustainable agriculture and food security in sub-Saharan Africa (SSA). Consequently,
numerous policies and initiatives have been devised to support agroecological practices. For example,
in 2014, the African Union adopted the Malabo Declaration on Accelerated Agricultural Growth and
Transformation for Shared Prosperity and Improved Livelihoods, which calls for the promotion of
sustainable agricultural practices, including agroecology [30].

Several nations in Southern and Eastern Africa have developed national policies and plans to
promote the use of environmentally sustainable agricultural practices. Rwanda's National
Agricultural Policy, for instance, emphasizes the adoption of agroecological practices to promote
sustainable agriculture and food security [31].Similarly, Ghana has developed a National Climate-
Smart Agriculture and Food Security Action Plan that includes the promotion of agroecology as a
key strategy for adapting to climate change [32].

In Sub-Saharan Africa, international organizations have also devised initiatives to support
agroecological practices. In 2016, the Food and Agriculture Organization of the United Nations (FAO)
launched the Scaling Up Agroecology Initiative in Africa to encourage smallholder farmers to employ
agroecological practices [33]. Similarly, the Alliance for a Green Revolution in Africa (AGRA) has
developed the Soil Health Program to encourage smallholder farmers in Sub-Saharan Africa to
implement agroecological practices, including conservation agriculture [34].

While some sub-Saharan African countries have devised national policies and plans to promote
the use of agroecology, not all countries have specifically mentioned agroecology in their policies.
However, this does not inherently imply that agroecological practices are not implemented in these
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nations. In Nigeria, for instance, there is no explicit national policy promoting agroecology. However,
some Nigerian farmers, primarily in the country's northern regions, have been practicing agroecology
for decades. These producers have been using traditional farming methods that promote soil health,
biodiversity, and ecological balance. In addition, they employ agroecology's fundamental principles,
such as intercropping and crop rotation, which are low-input and climate-smart agricultural practices
[35]. Similarly, agroecology practices are not explicitly stated in Kenya's national policies, but many
smallholder farmers have practiced them for decades. Traditional practices such as intercropping,
crop rotation, and natural insect management have been utilized by these farmers to produce healthy
and nutritious crops while conserving the environment [36,37]. Burkina Faso, Senegal, and Mali are
among the other Sub-Saharan African countries where agroecology methods are being adopted
despite a lack of clear legislation. Smallholder farmers in these nations are implementing agroecology
practices to increase crop yields, improve soil health, and conserve natural resources [38,39,40].

Research and Innovation

Research and innovation is another opportunity for promoting agroecological practices for
sustainable food production in SSA. Research and innovation can assist in the development of new
agroecological practices that are more suited to local conditions, thereby enhancing productivity and
sustainability. Multiple research institutions in SSA are actively engaged in agroecology research. For
example, the International Center for Research in Agroforestry (ICRAF) has been conducting research
on agroforestry systems in Sub-Saharan Africa [41]. Similarly, the Africa Rice Center (AfricaRice) has
been developing new rice varieties that are better adapted to low input agroecological systems [42].

Capacity Building

Another opportunity for promoting agroecological practices for sustainable food production in
Sub-Saharan Africa is capacity building. Building capacity can assist farmers in acquiring the
necessary knowledge and abilities to implement agroecological practices. Several organizations in
SSA are engaged in agroecology capacity development. For example, the Association for
Strengthening Agricultural Research in Eastern and Central Africa (ASARECA) has been involved in
capacity building for agroecology through the promotion of farmer-to-farmer exchange visits and
training programs [43]. Similarly, the Ecological Organic Agriculture (EOA) Initiative in Africa has
been involved in capacity building for agroecology through the development of training manuals
and the organization of training programs [44]. Capacity building for extension workers is crucial for
the successful adoption and scaling up of agroecology practices in sub-Saharan African countries.
Extension workers play a critical role in facilitating the dissemination of information and knowledge
about agroecology practices to farmers, and in providing training and technical assistance to ensure
that farmers can effectively implement these practices on their farms [45].

Market Access

Promoting agroecological practices for sustainable food production in Sub-Saharan Africa is
aided by market access. Market access can assist producers in generating income from agroecological
practices and create incentives for their adoption. Increasing demand for organic products presents
a significant opportunity for smallholder farmers in sub-Saharan African nations to improve their
livelihoods and promote sustainable agriculture by adopting agroecological practices [46]. Multiple
organizations in Sub-Saharan Africa are involved in the promotion of agroecological product market
access. The African Organic Network (AfrONet), for instance, has facilitated market access for
organic products in Sub-Saharan Africa [47]). Equally, Fairtrade Africa has promoted market access
for fair trade products in Sub-Saharan Africa [48].

III. Case Studies of Successful Implementation of Agroecological Practices

The adoption of agroecology practices has increased crop yields in numerous nations. This
increase can be attributed to a number of factors, such as enhanced soil health, pest management, and
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the application of local agricultural knowledge. According to a meta-analysis conducted by UNEP-
UNCTAD, assessing 114 cases in Africa revealed that a conversion of farms to organic methods
increased agricultural productivity by 116%. In Kenya, maize yields increased by 71% and bean yields
by 158%. Moreover, increased diversity in food crops available to farmers resulted in more varied
diets and thus improved nutrition. Also the natural capital of farms (soil fertility, levels of
agrobiodiversity, etc.) increased with time after conversion [49].

In addition, numerous case studies have demonstrated the successful adoption of agroecological
practices in sub-Saharan Africa. In Kenya, the Farmer Field School (FFS) approach, which
incorporates farmer-to-farmer learning, was implemented to promote agroecological practices. The
approach was successful in improving farmers' knowledge and skills in agroecological practices,
resulting in increased yields, reduced use of agrochemicals, and improved food security [50].

Smallholder farmers in Zimbabwe who adopted agroecological practices were able to improve
their food security and reduce their poverty levels. The producers implemented strategies such as
crop rotation, intercropping, and the use of natural pesticides and fertilizers, which resulted in
increased crop yields and improved soil health [51]. A similar situation was observed in Ethiopia,
where farmers in the Tigray region adopted agroecological practices including crop diversification,
intercropping, and the use of natural fertilizers and pesticides. These practices led to enhanced soil
fertility, higher yields, and greater food security [52].

In contrast, the lack of access to credit, limited access to markets, and inadequate extension
services have been identified as some of the most significant obstacles for smallholder farmers who
implement agroecological practices. A study conducted in Kenya found that farmers who adopted
agroecological practices faced challenges such as low access to credit, high cost of inputs, and limited
access to markets [53].In Nigeria, smallholder farmers who adopted agroecological practices faced
challenges such as limited access to land, inadequate extension services, and inadequate storage
facilities [54].

Despite these obstacles, interest in promoting agroecological practices in sub-Saharan Africa
continues to grow. Governments and development partners are recognizing agroecology's potential
to promote sustainable food production, reduce poverty, and enhance food security. For instance, the
African Union has launched the Africa Agroecology Initiative to encourage smallholder farmers in
sub-Saharan Africa to employ agroecological practices. [55]. In addition, the number of organizations
and initiatives promoting agroecological practices in sub-Saharan Africa has increased. The Alliance
for Food Sovereignty in Africa (AFSA), for instance, is a network of organizations that promotes
agroecology and food sovereignty in Africa. In sub-Saharan Africa, AFSA has been involved in
capacity building, advocacy, and research on agroecological practices [56]. Moreover, there are
several initiatives promoting the use of agroecological practices in specific subsectors of agriculture.
For example, the Sustainable Fisheries Partnership (SFP) is an initiative that promotes sustainable
fishing practices in sub-Saharan Africa. The initiative involves capacity building, research, and
advocacy for sustainable fishing practices that are ecologically, socially, and economically sustainable
[57].

For sustainable food production in SSA, the promotion of agroecological practices presents both
opportunities and challenges. Improved soil health, increased yields, and food security are among
the opportunities. Smallholder farmers who implement agroecological practices face a number of
obstacles, including limited access to credit and markets, inadequate extension services, and limited
access to land. Despite these obstacles. In addition to the case studies cited above, a number of other
examples from the literature demonstrate the efficacy of agroecological practices in SSA. In Malawi,
the Farming Systems Research and Extension (FSRE) program effectively promoted intercropping
and crop rotation, resulting in increased soil fertility and crop yields [58].Similarly, in Uganda, a
study found that the use of agroforestry practices, such as planting trees alongside crops, improved
soil fertility and increased crop yields [59].

In a different study conducted in Kenya, it was discovered that using organic fertilizers—like
manure and compost—led to higher maize yields than using chemical fertilizers [60].Additionally, a
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study in Ghana found that the use of cover crops, such as cowpea and mucuna, improved soil fertility
and increased maize yields [61].

IV. Benefits of Agroecological Practices

Adopting agroecological practices can have several benefits for smallholder farmers in SSA.
Firstly, agroecological practices can lead to increased yields and improved food security. For instance,
a study conducted in Kenya discovered that the implementation of agroecological methods, such as
crop rotation and intercropping, resulted in considerable increases in maize yields [62].

Secondly, agroecological practices can encourage biodiversity and ecosystem services, such as
soil conservation and water regulation. For instance, a study conducted in Ghana by Kandel et al.,
2022 [63] showed that the promotion of agroforestry practices in cocoa-growing regions led to an
increase in biodiversity and soil carbon sequestration. Compared to traditional cocoa monoculture
systems, agroforestry systems had a greater number of plant species, avian species, and non-cocoa
tree species. In addition, the study found that the agroforestry systems had a higher organic carbon
content and a better soil structure, both of which are indicative of enhanced soil health. Furthermore,
agroecological practices can also contribute to climate change mitigation and adaptation. For example,
agroforestry practices, which entail the combination of trees with agricultural products and/or
livestock, have the potential to store carbon in tree biomass and soil [64]. In a similar vein,
conservation agricultural methods, which comprise crop rotation, permanent soil cover, and minimal
soil disturbance, have the potential to improve soil health and resilience, which in turn leads to
increased carbon sequestration and improved soil water-holding capacity [65]. In addition,
agroecological practices can provide economic benefits to farmers, particularly subsistence farmers,
who constitute most farmers in SSA. For instance, a study by Kerr et al., 2019 [66] showed that the
promotion of agroecological practices in Malawi led to increased yields, income, and food security
for smallholder farmers. According to the findings of the study, implementing alternative
agricultural strategies such as agroforestry, intercropping, and cover cropping led to an increase in
maize yields of 73% and an increase in soybean yields of 93% when compared to conventional
agricultural practices. The adoption of agroecological methods was shown to lead to an increase of
41% in household income as well as a reduction of 30% in food insecurity, according to the findings
of the study.

However, even though agroecological practices have the potential to be advantageous, the
adoption and promotion of these practices in SSA are hampered by several barriers.

V. Challenges for Promoting Agroecological Practices in SSA

Agroecological techniques have the potential to transform agricultural systems in sub-Saharan
Africa (SSA), but their adoption and implementation are typically constrained by a number of
obstacles. This section discusses the primary obstacles to the adoption of agroecological methods in
the region.

Financial and resource constraints for farmers

The limited access of smallholder farmers to capital and other resources is one of the greatest
impediments to the adoption of agroecological practices in sub-Saharan Africa. When it comes to
agroecological farming techniques, smallholder farmers typically lack the financial resources
necessary to purchase the necessary machinery and inputs. For instance, putting conservation
agriculture practices like minimum tilling and crop rotation into practice may require financial
investments in new equipment and tools, which may be beyond the means of many smallholder
farmers [67]. In addition, it is possible that smallholder farmers do not have access to the essential
inputs, such as organic fertilizers, needed for the successful implementation of agroecological
practices. In many cases, it may be difficult for subsistence farmers to obtain these inputs, or they
may be priced out of their price range. A lack of credit often impedes the adoption of agroecological
practices, which demand substantial initial investments. To surmount this difficulty, innovative
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financial mechanisms that enable farmers to access credit and invest in agroecological practices must
be promoted. The use of Village Savings Loans (VSLs), which has been shown to increase smallholder
farmers' capital investments in low-income countries, is a promising strategy. VSLs are community-
based microfinance systems that allow producers to save money and obtain loans at reasonable rates
of interest. This strategy promotes financial inclusion and gives producers the ability to control their
financial future. Other proposed approaches include cash transfers that specifically target producers
and encourage the adoption of agroecological methods. These measures can assist in lowering the
financial obstacles faced by smallholder farmers and enable them to transition to more sustainable
and productive agricultural practices [68].

Lack of knowledge and education on agroecological practices

Another challenge to the development of agroecological practices is the lack of education and
capacity building among smallholder farmers. Frequently, smallholder farmers lack the necessary
knowledge and skills to adopt and implement agroecological practices [69]. Smallholder farmers, for
instance, might not know how to effectively use conservation agricultural methods like crop rotation
and minimal tillage. Additionally, it is possible that smallholder farmers lack access to the equipment
and tools required for the use of agroecological techniques [70,71]. Capacity building activities, such
as training programs and seminars, can help to address these obstacles by providing smallholder
farmers with the information and skills necessary to adopt and apply agroecological techniques.
These initiatives can be helpful in addressing these issues. These initiatives can also help to build the
necessary networks and partnerships among farmers, researchers, and other stakeholders to facilitate
the dissemination of knowledge and best practices [72]. Improving agricultural extension services is
essential for fostering the widespread adoption of agroecological practices. Institutionally, this may
entail increasing funding for extension programs and providing agroecology training to extension
workers. Farmer Field Schools (FFS) are a crucial method for providing local farmers with hands-on
knowledge of the benefits of agroecology. FFS can provide a platform for farmers to learn from one
another, test out new techniques, and develop relationships with extension agents. Additionally,
these institutions can facilitate the dissemination of information regarding government policies and
programs that support agroecology. It is possible to increase the adoption of agroecological practices
among Sub-Saharan African farmers by strengthening agriculture extension services and promoting
the use of FFS [73].

Resistance to change from farmers, governments, and other stakeholders.

Another obstacle that needs to be removed for agroecological methods to spread more widely is
people's innate resistance to change. This includes farmers, government representatives, and any
other pertinent stakeholders [74]. Many farmers may be reluctant to abandon their conventional
farming methods in favor of agroecological ones because they may have been handed down from
generation to generation [75]. Additionally, it is possible that some governments and other
stakeholders will not support the promotion of agroecological practices for political or economic
reasons. For instance, governments may prioritize the promotion of agriculture with high inputs and
high yields because it is likely to be viewed as a more immediate solution to food security issues [76].
Similarly, agribusinesses and other stakeholders in the agriculture sector may oppose the promotion
of agroecological practices if they regard them as a threat to their profitability or market share [77].

If we are to be successful in solving these issues, we must promote agroecological practices with
the participation of farmers, governments, and a broad range of other stakeholders. Then only can
we aspire for success. Increasing the number of individuals who are aware of the benefits of
agroecological practices by focusing communication and outreach efforts. In addition, rules and
incentives can be implemented to promote the use of agroecological techniques and create an
environment that is attractive to subsistence farmers and producers. This will aid in the creation of a
more sustainable food system. This will facilitate the process of developing a more sustainable and
environmentally friendly food system. Promoting agroecological practices in Sub-Saharan Africa
presents several challenges; however, the benefits of these practices for conservation of the natural
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world and environmentally responsible food production are obvious. It is possible to expand the use
of agroecological techniques in Sub-Saharan Africa (SSA) if these barriers are removed through
targeted legislation, capacity-building measures, and outreach initiatives.

VI. Gaps in Research and Future Directions

In sub-Saharan Africa (SSA), agroecology has the potential to significantly contribute to both the
conservation of the natural environment and the sustainable production of sustenance. However,
there are significant gaps in the current research on agroecological practices in the region, and
additional research is necessary to fill those gaps in order to obtain a better understanding of the
potential of these practices and to guide policy and implementation strategies. This section will
examine the primary areas where additional research is required, as well as prospective directions
for the promotion of ecologically sound agricultural practices in SSA.

Long-term impacts of agroecological practices

While there is growing evidence on the benefits of agroecological practices, more research is
needed to understand the long-term impacts of these practices on soil quality, crop yields, and
ecosystem services [78]. Long-term studies can help to assess the sustainability and resilience of
agroecological systems, and to identify the key factors that contribute to their success or failure [79].

Socio-economic impacts of agroecological practices

While there is growing evidence on the environmental benefits of agroecological practices, there
is less research on their socio-economic impacts [80]. More research is needed to understand how
agroecological practices can improve the livelihoods of smallholder farmers, reduce poverty, and
enhance food security. This research can help to inform policy and implementation strategies that
aim to promote agroecological practices as a means of sustainable rural development [81].

Gender and social equity considerations

In addition, there is a need for more research on gender and social justice issues in relation to
the promotion of ecological agricultural techniques. Women play a critical role in agricultural
production in SSA, yet they often have limited access to land, credit, and other resources [82].
Agroecological practices that promote gender equality and social inclusion can help to empower
women and improve their livelihoods [83].

Comparative analysis of different agroecological practices

More research is needed to compare the effectiveness of different agroecological practices and
to identify the most appropriate practices for different agroecological and socio-economic contexts
[84]. This research can help to guide the development of tailored policies and programs that promote
the adoption and scaling up of agroecological practices in different regions and communities [85].

VI Future directions for policy and implementation

Strengthening policy frameworks

In sub-Saharan Africa, policy frameworks that facilitate the adoption and expansion of
agroecological techniques are required. These policies should be based on a sound understanding of
the potential benefits and challenges of agroecology and should be developed through a participatory
process that involves all stakeholders, including smallholder farmers, civil society, and government
agencies [86]. In addition, policies should be designed to incentivize the adoption of agroecological
practices by means of subsidies, tax incentives, and preferential access to credit and markets [87].
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Capacity building and knowledge sharing

The promotion of the adoption and scaling up of agroecological techniques in sub-Saharan
Africa is contingent on the successful implementation of initiatives aimed at developing capacity and
disseminating knowledge. This category includes activities such as training programs, demonstration
farms, farmer field schools, and online forums for the exchange of information. These initiatives
should be designed to satisfy the specific needs of smallholder farmers and developed through a
participatory process involving all relevant parties [88].

Strengthening research and monitoring systems

Research and monitoring systems should be strengthened to generate the evidence base needed
to inform policy and implementation strategies. This can include developing long-term monitoring
systems that assess the environmental, social, and economic impacts of agroecological practices, as
well as conducting participatory research that involves small-scale farmers and other stakeholders in
the research process [89,90].

The development of agroecological approaches that are more context-specific is an additional
essential topic that requires future research. Although research on agroecological practices in SSA is
increasing, most of that research is founded on experiences from other regions and may not be
immediately applicable to the region's diverse agroecological conditions. Despite the growing corpus
of research on agroecological practices in SSA, this is the case [91]. To gain a deeper understanding
of the unique agroecological conditions and issues that producers face in various regions of SSA,
additional research is required, as is the development of appropriate agroecological techniques. In
addition, there is a need to develop agroecological techniques that can be adapted to the diverse
agroecological situations that exist throughout sub-Saharan Africa [92].

In addition to research, there are also several key areas for future policy and implementation
efforts to promote the adoption of agroecological practices in SSA. One important area is in the
development of financial mechanisms that support smallholder farmers in adopting agroecological
practices. This can include providing access to credit and insurance products that are tailored to the
needs of smallholder farmers, as well as developing markets for agroecological products that provide
farmers with higher prices and better access to consumers [93-95].

Developing legal and regulatory frameworks that are conducive to agroecological practices is
an additional crucial area of concentration for policy and implementation efforts. This may involve
establishing policies that provide incentives for farmers to implement agroecological practices as well
as rules that promote sustainable land use practices and safeguard smallholder farmers from land
grabs and other forms of exploitation. In addition, this may involve the creation of policies that
inform farmers of the advantages of implementing agroecological practices [96]. In addition, there is
a need for increased investment in extension services and capacity-building initiatives that equip
smallholder farmers with the knowledge and skills necessary to adopt and implement agroecological
practices [97].

Lastly, the promotion of agroecological practices in Sub-Saharan Africa necessitates increased
collaboration and coordination between the various stakeholders involved. This may involve
increased collaboration between researchers, policymakers, and practitioners, as well as the creation
of multi-stakeholder platforms that allow diverse groups to share knowledge and resources [98]. By
working together to discover common ground and identify shared challenges, stakeholders can
develop more effective and long-lasting strategies for promoting the adoption of agroecological
practices in the region.

In conclusion, agroecological methods have the potential to increase both the sub-Saharan
region's capacity for sustainable food production and its capacity to preserve its natural resources.
Even though there are evident barriers to the widespread adoption of these systems, targeted
legislation, capacity-building programs, and outreach efforts can help promote agroecological
practices within the region. Future research should concentrate on developing region-specific
agroecological strategies and obtaining a deeper understanding of how these techniques affect
environmental, social, and economic outcomes. In order to facilitate the transition to agroecological
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agricultural practices in SSA, future policy and implementation efforts should focus on the
development of financial mechanisms, legal and regulatory frameworks, as well as the engagement
and coordination of stakeholders.

VIII. Thematic Table and Map

The thematic table and map generated from the analysis of the articles found during the search
provide an overview of the key themes related to the opportunities and challenges for promoting
agroecological practices in SSA.

Table 4. Thematic Table. The following thematic table summarizes the key themes and sub-themes
that emerged from the analysis of the articles:.

Theme Sub-themes
Policies and Initiatives Government policies, Funding opportunities, NGO initiatives
Case Studies Successful implementation examples, Challenges encountered

Benefits of Agroecological Increased yields, Environmental conservation, Improved

Practices livelihoods

Financial and Resource Lack of access to funding and resources, High costs associated

Constraints with implementation

Knowledge and Education Lack of knowledge and capacity building among smallholder

farmers, Limited access to information

Resistance to Change Opposition from farmers, Government, and other

stakeholders, Cultural barriers
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Figure 5. Thematic Map.
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The thematic map provides a visual representation of the distribution of the articles based on
their main themes. The map highlights the countries where the articles originated, and the frequency
of articles related to each theme.

The thematic map shows that most articles related to agroecological practices in SSA originate
from countries such as Kenya, Ethiopia, France, England and United States of America.

The thematic table and map that resulted from the analysis of the articles provide a
comprehensive picture of the opportunities and challenges associated with the promotion of
agroecological practices in Sub-Saharan Africa. In order to facilitate the widespread adoption of
agroecological practices in the region, these tools can assist policymakers, researchers, and other
stakeholders in identifying areas in need of additional research and devising targeted policies and
efforts.

4. Discussion

The findings of the systematic review indicate that agroecological practices have the potential to
enhance food security, environmental sustainability, and the livelihoods of subsistence farmers in
Sub-Saharan Africa. Agroecological practices can specifically increase crop yields, enhance soil health
and biodiversity, and reduce the need for external inputs such as synthetic fertilizers and pesticides.
Moreover, agroecological practices have been demonstrated to be resilient to climate change and cost-
effective.

Nonetheless, promotion and adoption of agroecological practices in Sub-Saharan Africa
encounter several obstacles. Smallholder farmers are hampered in their ability to implement
agroecological practices by financial and resource constraints. Smallholder farmers frequently lack
access to credit, agricultural inputs, and other essential resources for implementing agroecological
practices effectively. Policies and initiatives that provide small-scale producers with access to credit,
land, and other resources can aid in overcoming these obstacles and promoting the adoption of
agroecological practices.

Secondly, small-scale producers are hindered in their adoption of agroecological practices by
their limited knowledge and lack of capacity. Smallholder producers may lack the necessary
knowledge and abilities to effectively adopt and implement agroecological practices. Small-scale
farmers may also lack the equipment and instruments required to implement agroecological practices.
By equipping smallholder farmers with the knowledge and skills necessary to adopt and implement
agroecological practices, capacity building initiatives, such as training programs and workshops, can
help to resolve these challenges.

Thirdly, farmers, governments, and other stakeholders' resistance to change can hinder the
promotion and adoption of agroecological practices. Farmers may be resistant to change, for instance,
due to cultural or social factors such as traditional agricultural practices or gender norms.
Governments may be resistant to change for political or economic reasons, such as the influence of
the agrochemical industry or the desire to promote large-scale commercial agriculture. To overcome
these obstacles, a combination of policy interventions, education and outreach efforts, and
stakeholder collaboration is required. Despite these challenges, there are several opportunities for
promoting and scaling up agroecological practices in Sub-Saharan Africa. Firstly, policies and
initiatives that support agroecological practices can promote sustainable food production and
environmental conservation. For example, policies that promote conservation agriculture, such as
minimum tillage and crop rotation, can help to improve soil health and reduce the need for synthetic
fertilizers and pesticides. Similarly, policies that support agroforestry, such as the integration of trees
into agricultural systems, can help to improve soil fertility, water management, and biodiversity.
Case studies of the successful implementation of agroecological practices can shed light on how to
surmount barriers to adoption and scale up these practices. For example, a study by Dosso et al., 2023
[99] found that in Benin, farmer-to-farmer education was an effective strategy for promoting the
adoption of conservation agriculture practices. Similarly, a study by Wanjira et al., 2020 [100] found
Strong community networks and collaboration among stakeholders facilitated the adoption of
agroforestry techniques in Kenya.
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The benefits of agroecological methods, such as increased yields and biodiversity, can be a
potent incentive for smallholder farmers to adopt these techniques. It has been determined that
agroecological methods are cost-effective and adaptable to climate change, making them a viable
option for enhancing food security and environmental sustainability in Sub-Saharan Africa. To better
comprehend the potential of agroecological practices in Sub-Saharan Africa, however, significant
research gaps must be addressed. In order to better comprehend the environmental, social, and
economic effects of agroecological practices, additional research is required. This may involve
establishing long-term monitoring systems to assess the environmental, social, and economic impacts
of agroecological practices, as well as conducting participatory research with smallholder farmers
and other stakeholders.

The topic of soil health in relation to agroecological techniques requires additional research.
Several studies have shown that agroecological practices, such as minimum tillage and cover
cropping, can improve soil health by increasing soil organic matter, improving soil structure and
fertility, and reducing soil [101,102]. However, more research is needed to understand how these
practices affect soil microbial communities, which play a critical role in nutrient cycling and overall
soil health [103].

The influence of agroecological practices on water resources is a further area of study that
requires attention. Agroecological practices, such as agroforestry and conservation agriculture, can
promote water conservation and reduce the likelihood of water-related catastrophes, such as
inundation and droughts [104]. However, more research is needed to understand the impact of these
practices on water quality, as well as their potential to improve access to water resources for
smallholder farmers [105].

In addition to these limitations in research, more inclusive and integrated policy frameworks are
required to promote the widespread adoption of agroecological practices in Sub-Saharan Africa.
Several governments in the region have developed policies and programs to promote sustainable
agriculture, but these policies frequently lack coherence and coordination and do not recognize the
full potential of agroecological practices [106,107].

The development of National Agroecology Plans (NAPs), which provide a comprehensive
framework for promoting the adoption of agroecological practices at the national level, is one way to
address these policy deficiencies. NAPs can assist in coordinating and integrating policies across
multiple sectors and in involving multiple stakeholders, such as subsistence farmers, in the policy
development process [108]. Countries such as Uruguay, have already developed NAPs with positive
effects on agricultural security, environmental protection, and rural livelihoods [109].

Another strategy for promoting agroecological practices is the creation of farmer-centered
extension services and initiatives for capacity building. Smallholder farmers frequently lack the
knowledge and skills necessary to adopt and implement agroecological practices. Capacity building
initiatives, such as training programs and workshops, can help to address these challenges by
equipping smallholder farmers with the knowledge and skills necessary to adopt and implement
agroecological practices [110]. However, it is necessary to develop more effective and sustainable
extension services that are tailored to the requirements and constraints of smallholder farmers in Sub-
Saharan Africa [111].

The role of social and cultural factors in promoting the adoption of agroecological practices in
Sub-Saharan Africa must also be acknowledged. Smallholder farmers frequently have intricated
social and cultural relationships with their land, crops, and livestock; therefore, promoting the
adoption of agroecological practices requires an understanding of these relationships and their
potential influence on the adoption of new practices [112]. For example, the adoption of conservation
measures Farmers who are devoted to their cultural and social practices may resist changes in
traditional land use practices that may be required by agricultural practices. To address these social
and cultural factors, policy formulation and implementation must be participatory and bottom-up.
[113].

Itis also essential to emphasize that ecological farming practices are not a panacea for the world's
agricultural problems. In Sub-Saharan Africa, agroecological principles are implemented with
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varying levels of success due to the complex interaction between socioeconomic and ecological
factors. Consequently, it is essential to create solutions that are tailored to the particular conditions
of each location. For example, a study by Lopez-Garcia et al., 2021 [114] highlighted the need for
participatory approaches that involve local communities in the design and implementation of
agroecological practices. Involving local communities in the strategy development process can help
ensure that the resulting plans are in line with residents' wants and needs. The social and cultural
contexts of the communities to whom these tactics will be applied must also be considered.

Public policy's role in promoting the use of ecologically friendly farming practices should also
be taken into account. There is a need for more solid policy frameworks in Sub-Saharan Africa that
put an emphasis on sustainable agriculture and environmental protection, despite the fact that
several legislations are now in place that encourage agroecological practices. For example, a study by
Kremen et al, 2012 [115] emphasized the need for policy frameworks that encourage the
diversification of agricultural systems and facilitate the adoption of agroecological practices by
smallholder producers. In addition, policy interventions are required to resolve the structural
obstacles that prevent smallholder farmers from gaining access to resources such as land, credit, and
markets [116].

Promoting widespread adoption of agroecological methods in Sub-Saharan Africa will
undoubtedly require a multidisciplinary strategy that includes collaboration between researchers,
policymakers, farmers, and other stakeholders. This is important to think about for planning
purposes. To achieve this goal, it is essential to finance capacity development initiatives that teach
smallholder farmers how to use agroecological practices. These programs provide farmers on a
smaller scale with the necessary information and abilities. Training programs, workshops, and other
forms of outreach that give farmers hands-on experience with agroecological approaches are
examples of this.

Further, the co-creation and dissemination of knowledge pertaining to agroecological practices
would benefit from strengthened research cooperation between universities, research institutions,
and farmers' organizations. Among these methods are participatory research strategies that put
farmers at the center of the inquiry process and give their wants and concerns first billing [117]. Long-
term monitoring systems that evaluate the ecological, social, and economic effects of agroecological
methods should also be funded. This can aid in determining what's working well and what could be
improved upon and provide direction for the creation of plans that are locally relevant.

The dissemination of agroecological practices in sub-Saharan Africa is vitally important not only
for the preservation of the environment and the production of ecologically sound food, but also for
the advancement of social justice and the economy. It is possible to support sustainable livelihoods
and economic growth in the region if the needs of subsistence farmers are prioritized and
agroecological methods that are compatible with the local social and cultural context are promoted.

The promotion of agroecological practices in Sub-Saharan Africa faces a number of obstacles;
however, the benefits of these practices for the sustainable production of food and the preservation
of the environment are readily apparent. It is possible to create a more sustainable and equitable food
system by encouraging the widespread adoption of agroecological practices in the region, provided
that these issues are addressed through targeted policies, initiatives to increase capacity, and research
collaborations.

5. Conclusions

In conclusion, agroecological methods have the potential to improve rural development and
sustainable food production in Sub-Saharan Africa if they are widely adopted. However, there are a
number of obstacles that prevent these techniques from being widely adopted and scaled up. These
include a lack of inputs, knowledge, information, cultural and societal barriers, legislative backing,
infrastructure, and market access. Input access interventions, knowledge and information exchange
interventions, participatory and gender sensitive approaches, policy support, rural infrastructure
development interventions, and sustainable land use and conservation practices initiatives are
needed to solve these difficulties. It is also important to implement measures that strengthen
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smallholder farmers' ability to cope with and recover from climate change and armed conflict.
Sustainable food production and rural development in Sub-Saharan Africa will be aided if
agroecological practices are widely adopted.

For agroecological methods to be adopted and scaled up by smallholder farmers, it is necessary
to take a comprehensive and integrated strategy that takes into account the many social, economic,
and environmental settings in which farmers function. To guarantee the effectiveness and longevity
of agroeco-logical interventions, it is essential to involve a wide range of stakeholders, including
smallholder farmers, local communities, civil society organizations, and so on. Further, governments,
development partners, and other stakeholders must devote substantial time and resources to the
adoption and scaling up of agroecological techniques. An understanding that agroecological methods
are not a fast fix and instead demand continuous commitment of time and money is crucial. Last but
not least, it's critical to acknowledge that advocating for agroecological techniques is not a silver
bullet for the problems that plague smallholder farmers in Sub-Saharan Africa. The impacts of climate
change, conflict, and political instability on the livelihoods and food security of smallholder farmers
can be mitigated to some extent by adopting agroecological techniques, but these cannot be solved
by them alone. Therefore, interventions are required to help smallholder farmers become more
resilient in the face of adversity. Smallholder farmers may better adapt to these broader problems
and increase their adoption and scaling up of agroecological techniques by advocating for diverse
livelihoods and value chains, social safety nets, disaster risk reduction, and peace and stability.

Overall, encouraging agroecological techniques is a constructive way forward for boosting Sub-
Saharan Africa's food security and rural prosperity. A holistic and integrated strategy that considers
the various social, economic, and environmental settings in which smallholder farmers work is
necessary for the adoption and scaling up of these techniques. Sustainable food production and rural
development in Sub-Saharan Africa and beyond can be aided by overcoming obstacles to the spread
of agroecological methods.
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