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Abstract 
In African countries with high levels of food insecurity, food system transitions are key avenues for sustainable development 
but could also lead to serious trade-offs, depending on factors such as climatic conditions and socio-economic context. Here 
we review evidence of agroecology’s impact on economic, social, environmental, and food security outcomes in 17 African 
countries with high food insecurity to assess how agroecology might contribute to Sustainable Development Goals (SDGs). 
The major findings are as follows: (1) agroecological practices positively affected multiple SDGs across semi-arid, sub-humid 
and humid agro-climatic zones for 94% of outcomes measured; (2) agroecological practices positively influenced two or 
more SDGs at the same time in 79% of articles. Crop diversification and agroecosystem diversity, for example, simultane-
ously lowered production costs (SDG1) and boosted yields (SDG2) through better soil health or agroecosystem resilience to 
climate events (SDG13/15), while reducing agrochemical pollution (SDG6) and improving biodiversity (SDG15). (3) Trade-
offs between SDGs were documented in 14% of papers, and a negative feedback was observed between SDG8 (economic 
growth) and SDG5 (gender equity), with women disproportionately affected by the labour requirements of agroecological 
practices. Results from the review suggest that practical implementation of agroecology has the potential to reinforce inter-
dependencies between SDGs, recommending this approach as an integral component of food system transformations for 
sustainable development.
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1  Introduction

Although African governments have made progress on Sus-
tainable Development Goals (SDGs) and many have incor-
porated these goals into national strategies and development 
plans, most are still only halfway to achieving SDG targets 
by 2030 (United Nations Economic Commission for Africa 
2022). The ripple effects of conflicts, the COVID-19 pan-
demic, and climate-related catastrophes have particularly 
affected SDG progress in low income, food insecure coun-
tries, many of which are in Africa. Food system transfor-
mations can support sustainable development in Africa, if 
the form they take produces synergistic effects on SDGs 
while minimizing trade-offs (Sachs et al. 2019; Herrero et al. 
2021). Agroecology is one agricultural approach proposed 
(Wezel et al. 2020a) and, in this review, we assess the poten-
tial of agroecological practices to contribute to sustainable 
development based on evidence from 17 African countries 
with high levels of food insecurity.

Agroecology combines ecological principles with farm-
ers’ knowledge to enhance ecosystem services that support 
agricultural productivity. Agroecological practices are locally 
adapted to the bio-physical and socio-ecological context, and 
include crop diversification, intercropping, and agroforestry 
(Wezel et al. 2014; Wezel 2017) (Figure 1). Agroecology also 
encompasses socio-economic and political aspects of food 
systems, including fairness, co-creation of knowledge, social 
values and diets (HLPE 2019; Wezel et al. 2020b). Other 
reviews have shown that agroecological practices can address 
major issues affecting food and agricultural systems, such as 
food insecurity and climate change, across countries with a 
range of food security levels (Bezner Kerr et al. 2021; Snapp 
et al. 2023). Environmental benefits of agroecological prac-
tices include higher agrobiodiversity, reduced nutrient runoff, 
and improved soil health (Wezel et al. 2014; Wezel 2017).

Although food system and land-use transformation holds 
promise for operationalizing the SDGs, this pathway also 
exhibits the “highest potential for trade-offs” across pos-
sible interventions (Sachs et al. 2019; Mehrabi et al. 2020). 
While there is consensus that global agricultural practices 
must become more sustainable (HLPE 2019; Willett et al. 
2019; Webb et al. 2020; Chang et al. 2021), there are doubts 
about whether agroecology can contribute to progress on 
SDGs without significant trade-offs of its own (Bernard 
and Lux 2017; Morais et al. 2021). Dialogue about crop 
diversification – a core component of agroecology - weighs 

the economic benefits of specialization in higher value cash 
crops vs. the benefits of producing diverse food groups for 
dietary quality (Sibhatu and Qaim 2018). Another source 
of tension is found between environmental outcomes and 
economic goals: agricultural intensification can lead to 
better economic returns, but is also linked to water and air 
pollution, greenhouse-gas emissions, and overexploitation 
of natural resources (Rasmussen et al. 2018). On the other 
hand, farming approaches with higher environmental per-
formance, such as organic agricultural practices, may reduce 
yield stability or revenue unless products are marketed with 
organic premiums (Smith et al. 2019). Understanding how 
these trade-offs might appear in African countries with high 
levels of food insecurity is paramount for progress on SDGs 
through transformation of agricultural systems. We explore 
this topic by analyzing evidence of synergies and trade-offs 
between agroecology’s effects on different SDGs.

Fig. 1   A A Malawian farmer applies compost to her maize 
field  (photo credit: Gertrude Chisi). B Another Malawian farmer 
explains how she has diversified her production with sorghum and 
legume crops (photo credit: Rachel Bezner Kerr). Both began to use 
these agroecological practices with the hope that they would deliver 
multiple benefits.
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Trade-offs between SDGs arise differently, depending on 
the context of food- and farming systems and the approach 
to food system change. While many factors will affect the 
success of agricultural transformations (Béné et al. 2020; 
Gaupp et al. 2021), we focus on agro-climatic conditions 
in this paper. The climatic conditions of a particular agro-
ecosystem, such as rainfall patterns and temperature ranges, 
influence the outcomes of a particular farming approach. 
Agroecology’s potential to deliver sustainability outcomes 
will be partially determined by its adaptability to different 
biophysical contexts, especially those with more challenging 
conditions for rainfed agricultural production, such as the 
semi-arid regions of Africa. This paper synthesizes results 
according to agro-climatic zones to reveal which agroeco-
logical practices are most prevalent, their effects on farming 
livelihoods, and implications for SDG progress.

2 � Methodology

2.1 � Literature review

We reviewed relevant scientific research on the social, envi-
ronmental, and economic outcomes of agroecological prac-
tices from 17 African countries (See specific search string, 
including country list, in Appendix 1). Although agroecol-
ogy encompasses multiple dimensions (science, social 
movement, practice) and principles, our search string iden-
tified research on agroecological practices. There are metrics 
that assess agroecology more comprehensively (Mottet et al. 
2020), however, they were recently developed and are not 

widely implemented. Our search strings’ emphasis on the 
practical side of agroecology thus allowed us to identify 
a wider range of relevant research appropriate to the time-
frame and geography selected for the review. Our selection 
criteria for countries were those with high rates of food inse-
curity and sufficient research on agroecology, with a mini-
mum threshold of three research publications per country. 
A four-phase PRISMA literature review protocol (Stevens 
et al. 2018) was used to screen abstracts, assess full-text, and 
evaluate the final selection of literature (Figure 2). We cre-
ated a dataset of agroecology literature published between 
2000-2021 using this protocol, based on literature searches 
in Web of Science. We chose to use this database after test-
ing for sufficient and relevant references. In a pre-test phase 
we also tested the search string in Scopus, but this data-
base returned fewer hits and the search results overlapped 
considerably with those from Web of Science. A total of 
421 papers were judged relevant through abstract screen-
ing of the 7874 articles identified. The research team then 
further reviewed these abstracts and selected 133 articles 
for a full-text assessment. The research team refined this list 
using the following inclusion criteria: a) peer-reviewed and/
or empirically robust research design b) examined agroeco-
logical practices, c) collected empirical evidence on-farm, d) 
and assessed social, economic, and environmental outcomes 
of agroecological practices, with a particular focus on food 
security. We thus excluded those publications that did not 
meet these criteria. We assessed whether the practices exam-
ined in a study were agroecological by referring to Wezel 
et al. (2014) and Debray et al. (2019). In total, 104 docu-
ments were selected: 94 peer reviewed journal articles, 3 

Fig. 2   PRISMA flow diagram 
depicting the steps of the 
literature review. The database 
search was performed in Web of 
Science Core Collection.
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book chapters, 3 occasional papers/conference proceedings, 
1 institutional report, and 3 doctoral dissertations.

2.2 � Analysis

Key information about study site, methodology, agricul-
tural practices, and social, environmental, and economic 
indicators was extracted from each publication and com-
piled in an Excel file. Team members analyzed results to 
identify specific sub-categories that represented different 
dimensions of the economic, environmental, and social 
outcomes reported in the literature. We clustered articles 
according to agro-climatic zones for analysis (Appendix 
2). The agro-climatic zones were defined based on an 
agroecological zone surface map of Africa (Sebastian 
2015). Zoning was delimited by locating the study site 
within agro-climatic regions found within each country. 
We calculated for each zone the number of articles report-
ing evidence of an outcome sub-category, as well as the 
average number of agroecological practices in use. In this 
paper, we summarize the common characteristics of each 
zone’s agricultural systems and the impacts of agroeco-
logical practices on SDGs.

We analyzed the relationship between different sub-
outcomes according to individual SDGs, but also between 
the following categories of SDGs: social, economic, envi-
ronmental, and food security. This framework categorizes 
SDGs according to different dimensions of sustainable 
food systems (social, economic, environmental) that can 
pose trade-offs to each other (Barbier and Burgess 2017; 
Alemu 2022). We modified this framework to consider 
food security separately from economic goals, as food 
security is a key challenge in the selected African coun-
tries and a defining function of agricultural production, 
with unique possibilities for positive and negative feed-
backs with other sustainability dimensions.

2.3 � Sustainability outcomes

Twenty distinct sub-outcomes of agroecological practices 
were identified in the analysis and reported for each agro-
climatic zone. These outcomes were then grouped according 
to eleven relevant SDGs (Appendix 3). Evaluations of agro-
ecology’s impact were based on longitudinal (e.g., contrast-
ing use of agroecological practices with previous farming 
practices) and cross-sectional (e.g., contrasting agroecologi-
cal practice with conventional practices) comparisons. Out-
comes were classified as positive, negative, and neutral. One 
document could report multiple outcomes for each SDG, and 
a single paper might also indicate both positive and nega-
tive results. Those articles that contained “mixed” outcomes 
were counted twice- once as a negative outcome and once as  

a positive outcome. A neutral outcome indicated that agro-
ecology had no impact on the SDG, whereas a positive out-
come was assigned when agroecological practices had led to 
improvements in that SDG. For most sustainability sub-out-
comes, the process of determining a “negative” outcome was 
self-evident, although not for all sub-outcomes. For example, 
an increase in agricultural working times may not lead to 
worse economic outcomes but we interpreted any increase 
in farming labour associated as a negative impact on SDG8.

3 � Results

3.1 � Agroecological practices reported 
in agro‑climatic zones

The 104 reviewed studies were distributed across three 
agro-climatic zones: 20 in the (19%) humid tropical zone, 
46 (44%) in the sub-humid tropical zone, and 38 (37%) in 
the semi-arid tropical zone. There were 11 studies located in 
both semi-arid and sub-humid tropical zones, but these were 
analysed with the sub-humid tropical papers because more 
study sites were located in that zone. Similarly, one paper 
that examined sites in both sub-humid and humid tropical 
zones was analysed with the humid tropical documents.

Nearly all studies in the included literature were con-
ducted in rainfed smallholder farming systems, ranging from 
0.5 - 6 hectares. Farms in both humid and sub-humid tropi-
cal climate sites were diversified, with households growing 
field crops, tending to smaller plots of vegetables and fruit 
trees, and rearing livestock. Literature from all agro-climatic 
zones studied cereal crops (e.g., maize, sorghum, rice, mil-
let), tubers (e.g., yam, cassava, potato, sweet potato), and 
legumes (e.g., groundnuts, beans, and cowpeas). In semi-
arid sites, more drought-tolerant cereals such as millet, 
sorghum, and barley were examined. In addition to field 
crops, many articles documented vegetable production. The 
most common cash crops grown were cotton and tobacco, 
although they were always grown in combination with food 
crops. Cattle, poultry and small ruminants were reared for 
livestock production, particularly in the semi-arid zone.

Studies examined a range of agroecological practices, 
which we grouped within larger sub-categories according 
to agroecological practice/system (Table 1). Some practices 
(e.g., crop rotation) could belong to several categories and, for 
these cases, we grouped the practices with the type to which 
they most often applied in the study’s context. Field crop 
diversification was the most common type of agroecological 
practice (54%), followed by crop management practices for 
soil health (38%), compost and manure application (36%), 
and soil conservation practices (33%). Agroforestry was 
reported in 26 articles, while 23 papers studied crop-livestock 
integration. Research examined an average of 2.4 types of 
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agroecological practices, with a maximum of 6 and minimum 
of 1 practices. Commonly combined practices included crop 
diversification and crop management for soil health (23%), 
crop diversification and compost/manure application (20%), 
and crop management and soil conservation (18%).

Disaggregated analysis of agroecological practices 
according to agro-climatic zone revealed similar patterns to 
those found across all zones (Figure 3). The average num-
ber of agroecological practices examined per document was 
highest for the humid zone (2.8), followed by the semi-arid 
zone (2.4) and the sub-humid zone (2.3). Field crop diver-
sification was the most commonly studied type of practice 
for all three zones. Most papers from the sub-humid zone 
involved crop management and soil conservation practices, 

while compost/manure was most examined in the semi-arid 
zone. Half of the humid tropics publications studied agro-
forestry, especially cocoa agroforestry systems, reflecting 
the suitability of this zone for mixed tree-crop cultivation. 
Crop-livestock integration was most often found in the semi-
arid zone, where grasslands for livestock grazing may be 
more accessible.

3.2 � Agroecological practices and SDGs

All documents included in the review evaluated at least one 
SDG linked to agroecological practices. Most provided evi-
dence relevant to more than one SDG, assessing two (21%), 
three (19%), four (23%), five (11%), six (13%), and seven 

Table 1   Description of types of agroecological practices examined in included literature.

Type of agroecological practice/system Practices Number of 
publica-
tions

Field crop diversification Intercropping, companion cropping, strip cropping, and alley cropping 57
Crop management practices for soil health Crop rotation, cover crops, and improved fallows 39
Soil conservation practices Mulching, minimum soil disturbance (no/minimum tillage), soil conservation, and/or 

legume residue incorporation
34

Compost and manure Application of animal manure or processed manure and other vegetative material 37
Physical landscape infrastructure for soil/

water conservation
Soil bunds, vetiver grass plantings, terracing, contour ploughing, demi-lunes, and zai 

pits
14

Agroforestry Field crop-tree integration and species diversification within tree plantations 26
Crop-livestock integration Cultivation of field crops together livestock rearing 23
Biological pest control Physical barriers or botanical sprays made from locally available plants and materials 

(e.g., neem oil)
12

Seed saving and selection Farmer selection of seed according to desirable traits 3
Home garden diversification Production of fruit and vegetable crops in small plots near the homestead 8

Fig. 3   Percentage of studies 
within each agro-climatic zone 
examining different types of 
agroecological practices.
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(4%) SDGs. Only 9% of publications provided evidence rel-
evant to just one SDG. Reflecting the study’s focus on food 
security, evaluations of the impact of agroecology on SDG 
2 (zero hunger) were the most common (Figure 4, Appendix 
4), assessed in 84% of all studies. Indicators relevant to SDG 
1 (no poverty) were the second most common, with 69% 
of the literature reporting relevant results. Finally, 56% of 
documents assessed the impact of agroecology on SDG 15 
(life on land), with the majority focused on changes in soil 
quality and fertility.

Overwhelmingly positive outcomes associated with 
the use of agroecological practices were reported in the lit-
erature (Figure 4, Appendix 4) from all agro-climatic zones, 
with SDGs 1, 2, 8, and 13 most frequently assessed. Small 
differences between zones can be noted: more results rel-
evant to SDG 8 were found within sub-humid agroecological 
studies, whereas a higher proportion of studies from humid 
zone sites assessed SDGs 13 and 6. In total, 15 papers (14%) 
provided evidence of a mixed, neutral, or negative effect for 
at least one SDG assessed. Only one of these studies found 
purely negative SDG outcomes; the remaining 14 reported 
a trade-off where agroecology also positively affected other 
SDGs.

3.3 � Trade‑offs between SDGs

Trade-offs were most commonly observed between yield 
(SDG 2) and other SDGs (6%), particularly those related to 
environmental (SDG 6, 13, 15) and economic (1, 8) goals 
(Ayoola and Adeniyan 2006; Binta and Barbier 2015). For 
example, although pigeon-pea maize intercropping and dou-
bled-up legume systems generated the highest net income, 
sole maize with full fertilizer dosage produced higher maize 
yield (Snapp et al. 2018). A similar study in Ghana found 
that farmers preferred to rotate monoculture maize and 
groundnuts due to the negative effect that intercropping the 
two crops had on groundnut yields, while they favoured a 

different agroecological practice – compost application- for 
its benefits for soil health and weed pressure (Clottey et al. 
2006).

Six studies, all located in semi-arid and sub-humid zones, 
found negative impacts on an economic SDG (1 or 8). All 
but one found that agroecological practices, such as legume 
intercropping, compost use, and agroforestry, positively 
impacted food security and at least one other social SDG 
but negatively affected SDG 8 by increasing labour demands 
(Bambara et al. 2008; Vidogbéna et al. 2016; Kpadonou 
et al. 2017; Daadi and Latacz-Lohmann 2021). Agroeco-
logical practices negatively affected gender equity in three 
studies, all located in the sub-humid zone. Two of these 
studies reported negative effects on gender equity despite 
improvements in economic, environmental and food security 
outcomes (Ebifa-Othieno et al. 2017; Maliki et al. 2017). 
The third study found that, although organic fertilizer and 
legume-intercropping positively impacted household food 
security, the increase in labour disproportionately affected 
women farmworkers (Daadi and Latacz-Lohmann 2021). 
This study also presented a trade-off between SDG 8 and 
2: while increases in labour demands generated employ-
ment opportunities, they also increased production costs. 
No papers reported a negative outcome linked to an envi-
ronmental SDG. While most studies reported trade-offs 
between SDGs, several also reported simultaneous negative 
impacts on other SDGs, indicating negative feedback loops 
(Appendix 5). Two of the studies, for example, that found 
that agroecological practices increased labour showed that 
this increase primarily impacted women (Maliki et al. 2017; 
Daadi and Latacz-Lohmann 2021), thereby negatively affect-
ing SDGs 5 (gender equity) and 10 (reduced inequalities).

3.4 � Synergies between SDGs

Most papers (79%) found that agroecological practices 
positively influenced two or more SDGs simultaneously 

Fig. 4   Outcomes of agro-
ecological practices for eleven 
SDGs assessed, distributed 
across agro-climatic zones. 
94% of outcomes reported were 
positive.
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(Figure 5). This was the case across literature from differ-
ent agro-climatic zones, with humid and sub-humid zones 
reporting slightly higher average number of synergistic 
SDGs than the semi-arid zone.

Simultaneous improvements were frequently found 
in several combinations of SDGs. Some of these 

combinations were expected, given that these SDGs had 
overlapping sub-outcomes (Appendix 3). For example, 
SDG 1 and 8 (found together in 48 papers) were both 
assessed based on indicators of agricultural income, 
income diversification, and stability, although SDG 8 also 
included evaluations of changes in employment and labour 
requirements in agriculture. Other SDGs with overlapping 
sub-outcomes were: SDG5/10 and SDG 6/13/15. Of more 
consequence were the synergies our analysis revealed 
between SDGs without overlapping sub-outcomes, bridg-
ing SDGs in economic, social, environmental, and food 
security categories (Figure 6) (Barbier and Burgess 2017). 
Only 20% of included articles found evidence of only one 
SDG category, while 36% showed evidence of improve-
ments in two SDG categories, 35% of three SDG catego-
ries, and 9% of all four SDG categories. The most common 
synergy was between food security and economic SDGs, 
with a total of 54 publications providing evidence that 
agroecological practices positively influenced both goals 
(Appendix 3). In the following sections, we describe other 
noteworthy combinations of SDGs.

3.4.1 � Building the economic and environmental 
foundations of smallholder livelihoods

Agroecological practices were associated with better house-
hold income and at least one other environmentally-oriented 
SDG (6, 13, 15) in 39 papers. Improvements in soil fertility 
and quality were the most frequently reported outcomes, 

Fig. 5   Synergies within agroecological practices’ positive effect on 
SDGs. Circle size represents the proportion of literature that reported 
a positive effect on the SDG. The link indicates the proportion of 
studies that found positive outcomes for both SDGs connected. Links 
are only pictured if 50% or more of papers that assessed the main 
SDG (link color) found a positive effect on both the main SDG and 
the connected SDG.

Fig. 6   No. of publications 
per SDG dimension (social, 
economic, environmental, food 
security) that reported improve-
ments in one, two, three, or four 
SDG dimensions.
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although 13 papers also found benefits for climate action 
(SDG 13), indicated by higher soil organic carbon, lower 
GHG emissions, and farmers’ perceptions of greater agro-
ecosystem resilience to extreme climatic conditions. Coffee-
banana intercropping in Uganda, for example, led to higher 
agricultural income compared to pure stands of coffee while 
simultaneously improving coffee’s resilience to drought (Jas-
sogne et al. 2013). Economic benefits were combined with 
better soil and water erosion management (SDG 6) in 27 
papers. Botanical sprays and biopesticides to control pests, 
for example, simultaneously reduced production costs while 
increasing the abundance of beneficial insects (Dassou et al. 
2019), thereby supporting biodiversity while sustaining net 
income (Bisseleua et al. 2009).

3.4.2 � Improving the environment while ensuring farmer 
food security

A total of 46 publications found improvements in both food 
security and environmental outcomes. Agroforestry was fre-
quently found to deliver both benefits. Fields in closer prox-
imity to the tree Faiderhbia albida, for example, had higher 
barley yields, organic matter and nitrogen content (Hadgu 
et al. 2009). In Burkina Faso, soil and water conservation 
practices, such as mulching, crop rotation, and reduced 
soil disturbance, increased sorghum yields, soil physical 
properties (Zida 2011), and soil macrofauna (Ouédraogo 
et al. 2001). Legume intercropping with cereal crops also 
boosted overall crop yields, while positively affecting soil 
nutrient balances (Myaka et al. 2006; Coulibaly et al. 2017). 
In Malawi, a mixed-methods longitudinal study found that 
legume residue incorporation and crop diversification were 
associated with significantly higher food security, with farm-
ers attributing higher yields to improvements in soil fertility 
(Madsen et al. 2021).

3.4.3 � Agricultural income for social benefits

A total of 23 papers reported that agroecological practices 
increased agricultural income (SDG 1) and at least one other 
SDG concerned with social outcomes. Several articles found 
that improvements in agricultural incomes translated into 
better access to education and health (Douxchamps et al. 
2016; Nchanji et al. 2016; Quandt et al. 2017), with farmers 
more able to afford school tuition and hospital visits. In other 
studies, gender equity improved when diversification of 
agroforestry plots increased women’s financial independence 
(Jassogne et al. 2013; Sanial and Ruf 2018). Socially mar-
ginalized HIV-affected farmers who began to use compost, 
crop diversification, legume rotation and crop residue incor-
poration experienced higher returns to labour, volumes of 

agricultural sales, and subsequent improvements in income 
and food security (Nyantakyi-Frimpong et al. 2016).

3.4.4 � Diversified agroecosystems for better food security, 
income, and soil

SDGs 1, 2, 8, and 15 formed a nexus of closely related SDGs 
(Figure 5). Studies in the humid zone disproportionately 
reported this combination of SDGs, with half of papers from 
this zone finding improvements in economic, environmental 
and food security SDGs. In nearly one-third of all studies, 
agroecological practices improved food security, gener-
ated economic/financial growth, and also provided ecosys-
tem services by building soil health (20 out of 31 studies), 
improving water and soil conservation (9/31), enhancing 
biodiversity conservation (3/31), and reducing agrochemi-
cal pollution (13/31). Twelve studies found simultaneous 
improvements in SDG13, indicated by increased soil carbon 
sequestration and higher resilience to climate events. A total 
of 17 of these studies directly measured food security while 
the remaining 14 used yield as a proxy measurement of food 
security. The agroecological practices most frequently linked 
to this combination of SDGs were plot-level diversification 
of field and forest crops. Indeed, one-third of agroforestry 
studies found improvements in social, economic, and food 
security outcomes associated with the practice. Half of the 
studies that reported benefits to this nexus of SDGs exam-
ined crop diversification, most commonly in the form of 
intercropping legumes within maize or tuber crops.

Agroecological practices, such as compost and manure 
application (Bezner Kerr et al. 2019), agroforestry (Beedy et al. 
2013), and crop diversification and association (D’Annolfo et al. 
2021), reduced agrochemical inputs in eight studies. Reduc-
ing these inputs benefited farmers financially and several stud-
ies reported that diversified systems lowered production costs 
because they required less labour for weeding (Fawole and 
Oladele 2007; Smith Dumont et al. 2014; Maliki et al. 2017). 
In addition to improving agricultural revenue, diversification 
practices increased overall yields and provided a higher quality 
diet (Fawole and Oladele 2007; Gnahoua et al. 2017; Maliki 
et al. 2017; Snapp et al. 2018). In nearly all cases, economic and 
food security outcomes were found together with improvements 
in soil health characteristics, such as soil organic matter, soil 
carbon, nitrogen balance and biomass. Diversified agroecosys-
tems were more resilient to climate events, as greater vegetative 
cover maintained soil moisture while species diversity insured 
against total crop failure. Farmers observed that shade trees 
in agroforestry systems reduced the impact of climate change 
on their main crops’ yield (Smith Dumont et al. 2014; Meaza 
and Demssie 2015; Okunlola et al. 2019) and diversified diets 
during months of food scarcity (Alao and Shuaibu 2011; Ebifa-
Othieno et al. 2017).
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3.4.5 � Four categories of SDG improvements

A total of nine publications found improvements in eco-
nomic, environmental, economic, social, and food security 
SDGs. These studies combined multiple agroecological 
practices to support multiple sustainability outcomes (Nau-
din et al. 2018; Payne et al. 2011; Vall et al. 2017) A cross-
sectional study in Uganda, for example, found that mulch-
ing, manure application, and intercropping limited nematode 
populations and the crop damage they caused, reduced input 
costs associated with fertilizer and pesticides, and strength-
ened farmers’ ability to diagnose and prepare organic treat-
ments for crop diseases and pests (Karamura et al. 2013).

4 � Discussion

Literature on sustainable development in Africa warns that 
some approaches to poverty and hunger reduction may 
worsen long-term climate change risks to food systems 
alongside other environmental and social SDGs (Nilsson 
et al. 2016; Barbier and Burgess 2017; Machingura and 
Lally 2017). In addition, short-term gains in SDG 1 and 2 
may come at the cost of reducing long-term resilience and 
food systems stability with increased climate change impacts 
(Bezner Kerr et al. 2022). This review provides substantial 
evidence that agroecological practices can support progress 
towards multiple SDGs across agro-climatic zones in Africa 
without substantial trade-offs. Some of our findings corrobo-
rate existing scholarship on the topic, whereas others provide 
novel insights into both agroecology’s potential for sustain-
able development and its possible risks.

4.1 � Progress towards individual SDGs

Corroborating evidence from another global review on 
agroecology (Bezner Kerr et al. 2021), most included stud-
ies (84%) measured the relationship between agroecologi-
cal practices and crop yields and/or food security, with the 
majority (75%) finding that this impact was positive. Food 
security benefits were evenly documented across all three 
agro-climatic zones, a finding highly relevant to SDG2 given 
that most studies were performed on smallholder farms in 
countries with high levels of food insecurity. “Life on land” 
(SDG 15) was another frequently assessed goal, and 58% 
of studies found improvements such as higher soil fertility/
quality, biodiversity, reduced agro-chemical usage, or soil 
and water erosion. As agroecology aims to enhance ecosys-
tem services such as nutrient cycling, biological pest control, 
and regulation of climate and water systems, this result is 
not entirely surprising. There can, however, be trade-offs 
between agriculture and other ecosystem services, especially 
in contexts without adequate institutional support (Power 

2010). While several studies found that agroecological prac-
tices did not improve all environmental sub-outcomes, none 
reported a negative impact.

One limitation of the review was the lack of documents 
assessing social dimensions of agroecology, which com-
posed fewer than one-third of the articles. On the one hand, 
this gap can be related to the search string not covering this 
dimension better, as it emphasized the practice of agroecol-
ogy and its environmental principles more than its social 
principles. In its complete form, agroecology advances 
principles of co-creation of knowledge, social values and 
diets, fairness, connectivity, land and natural resource gov-
ernance, and participation. This commitment to addressing 
social inequities in farming and food systems distinguishes 
agroecology from other sustainable agriculture approaches. 
On the other hand, the dearth of research on social dimen-
sions of agroecology may also reflect a broader research 
gap. In a recent global review on the socio-economic perfor-
mance of agroecology, it was also found that the social capi-
tal dimension was strongly ‘under-investigated’ in research 
(Mouratiadou et al. 2024). Indeed, most studies examined in 
this review omitted social principles integral to agroecology. 
Even so, purely positive effects were found on SDGs 3, 5, 
and 16, with improvements in agricultural income support-
ing better healthcare and education, while several studies 
reported stronger farmer networks.

4.2 � Trade‑offs and synergies

Although food system change could reinforce interdepend-
encies between SDGs, thereby delivering benefits relevant to 
multiple SDGs, transformations could undermine progress 
on some SDGs for the attainment of others (Béné et al. 2019; 
Biggeri et al. 2019; Herrero et al. 2021). These trade-offs, 
which characterize dominant agri-food systems, have not 
been adequately explored for alternative, agroecological 
food production. This review suggests that, in some small-
holder farming contexts, agroecological practices can sup-
port food security and environmental SDGs but at the risk of 
trade-offs for social and economic ones. A small segment of 
the literature that assessed these SDGs found that agroecol-
ogy was linked to lower yields (7%) or higher labour require-
ments (11%). Importantly, one-third of studies that assessed 
gender equity found that agroecological practices negatively 
influenced this sustainability dimension, often because of 
a negative feedback with SDG 8 (Ericksen 2008). When 
agroecological practices increased on-farm labour, women 
became responsible for this additional work, thus exacerbat-
ing gender inequities (SDG 5). This finding highlights the 
importance of considering gender and other social inequities 
in agricultural interventions, a point emphasized in other 
systematic reviews of agrifood system transformation (Roy 
et al. 2022).
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One-third of articles reported benefits to food security 
(SDG 2), incomes and economic growth (SDG 1, 8), and the 
environment (SDG 6, 13, 15). While agroecology’s impact 
on SDG 2, 13 and 15 may be expected given the ecological 
science informing its practice, its effect on SDGs 1 or 8 is 
less predictable. As an approach that reduces the usage of 
fossil-fuel based technologies of agricultural intensification, 
agroecology has been critiqued for promoting environmen-
tal benefits at the cost of farm profitability (The Montpel-
lier Panel 2013; Alliance for Science 2019). Yet of the 77 
publications that assessed an economic sub-outcome of 
agroecology, 74 found a positive impact on at least one of 
these sub-outcomes, most commonly agricultural income 
or production costs. In particular, higher agrobiodiversity 
enhanced agricultural incomes alongside agroecosystem 
health and resilience while supporting better household 
food security. In addition, although the most negative sub-
outcomes resulted from agroecological practices’ impact on 
labour, two-thirds of studies (12/18) showed a reduction in 
agricultural labour time.

Economic improvements at the household level do not 
necessarily occur together with improvements in health 
and well-being, access to education, and broader commu-
nity institutions. In these studies, however, improvements 
in income and food security interacted synergistically with 
each other, and also with socially-oriented SDGs, confirm-
ing other studies’ results (Nilsson et al. 2016; Pradhan et al. 
2017; Mainali et al. 2018; Sharma et al. 2022). Higher yields 
and crop diversity, for example, bolstered farmers’ food 
security and agricultural income, allowing them to reallocate 
income towards healthcare and education.

5 � Conclusion

Development of sustainable food systems is one among sev-
eral major challenges faced by African countries. Food sys-
tems are coupled socio-ecological systems, fundamentally 
shaped by the interaction of food security, income, health, 
and environmental sustainability (Holling 2001). These 
interacting dimensions make food system transformation a 
complex challenge (Ericksen 2008), and debates over the 
future of agri-food systems hinge upon trade-offs between 
economic, social, environmental and food security dimen-
sions. Agroecology is proposed as a transition pathway for 
reducing hunger, but questions remain as to whether agro-
ecology can simultaneously support SDGs across sustain-
ability dimensions.

This review provides robust evidence that agroecological 
practices can provide positive social, economic and environ-
mental outcomes across three agro-climatic zones in Africa. 
While in a few studies agroecological practices created nega-
tive feedbacks, counterbalancing environmental benefits 

with economic and social losses, these feedbacks were posi-
tive in the vast majority of included literature, reinforcing 
gains in food security, agroecosystem health, income, and 
social dimensions of human well-being. This conclusion is 
based on evidence from 17 African countries with high lev-
els of food insecurity where several studies of agroecology 
had been conducted at the time of the review. This selection 
criteria meant that Western and Eastern Africa regions were 
better represented in the included literature. Future studies 
assessing evidence of agroecology in Northern, Central and 
Southern Africa would complement these results. An addi-
tional limitation of the review was that it assessed a partial 
version of agroecology, identified through the use of one 
or more agroecological practices. Although principles of 
fairness, participation, connectivity, and social values and 
diets are fundamental to this approach to food production, 
few studies provided evidence related to the social outcomes 
of agroecological practices. The existing research generally 
found that agroecological practices positively impacted 
social outcomes, but future research should explore how 
more complete forms of agroecology appear and perform 
in African contexts.
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