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Abstract:  
This paper investigates how agroecology in Africa is researched for two purposes. First, we present evidence 
of links between agroecology and food and nutrition security in sub-Saharan Africa. Second, we investigate 
which pathways of influence are dominant in the existing research and which pathways are under-represented. 
To achieve these objectives we anchor our analysis within feminist economics, thereby making use of the 
concepts of social reproduction and agency in our analysis of the literature. By employing a systematic 
literature review of empirical studies from African countries, starting from 1996 to 2020, we consolidate 
evidence that agroecology has contributed to food and nutrition security by acting toward sustainability at the 
farm level. However, our review shows in a second step that social and household dimensions of agroecology 
at the level of households and territories are not well documented in research linking agroecology to food 
security and nutrition in sub-Saharan Africa. Given that sustainable production practices such as 
agroecological practices are not mutually exclusive from the social activities of farmers and cultural contexts 
in which farmers are embedded, it is important to consider social and ecological processes concomitantly 
when assessing the value of Agroecology programs. 
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1. Introduction 

Malnutrition currently affects the lives of 22.8% of rural and farming households in sub-Saharan Africa (HLPE, 

2020). Green revolution approaches advanced to address malnutrition was based on promoting an industrial 

input-based intensification strategy and embedding farming activities more tightly in formal commercial 

markets thereby promoting the production and consumption of more calories (Fanzo, 2015). This strategy, 

which remains dominant in development and agricultural policies in sub-Saharan Africa requires the full 

involvement of the farmers in the cash economy. Yet, external input-based intensification seems in part 

ineffective in changing the nutrition status of rural smallholder households (Welle-Deutsche, 2020). Therefore, 

the persistence of malnutrition among farming households may be related to the specific economic and social 
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context in sub-Saharan African agricultural regions. According to Khadse & Rosset (2017) competitions 

among actors in a food system are capable of institutionalizing hegemonic structures that contribute to food 

insecurity. Also, a study by Kapstein (2000) showed that in capitalist competitions, economic and material 

capabilities of actors within the food system determine the winners and losers in production and market 

decisions. This calls for a need to rethink green revolution strategies from a feminist economics perspective 

that bridges inequalities between production and reproduction activities, especially in regions with deeply 

entrenched power inequalities in agri-food systems.  

Thompson (2015) reports that around 80% of Africa’s poor derive their livelihoods from production-based 

entitlement and not market-based entitlements. At the same time, a large share of sub-Saharan smallholders 

has little land available for production (less than five hectares), are constituted by women, and have little 

access to cash and credit (Giller, 2020). Hence, holistic commercialization of smallholders into the cash 

economy might be counterproductive as several economic activities still take place outside the market sphere 

which needs to be taken into consideration. Given the strong constraints for the participation of smallholders 

in the formal production economy, investigating how else they achieve to maintain themselves with alternative 

food systems is crucial for food security in rural areas in Africa. 

Agroecology as an alternative mode of food system based on systems thinking is increasingly discussed and 

promoted to achieve secure food and nutrition in various parts of the world (HLPE, 2019; FAO, 2020). 

Agroecology is a widely used term with multiple dimensions. According to FAO (2019), the term integrates 

ideas that promote more socially and environmentally sensitive dimensions to agriculture, by focusing not 

only on production but also on the political and social dimensions of the productive system. It is already 

present in south and Central America (Brazil, Mexico). In Germany, the collaborative work with global South 
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countries in the domain of rural development encompasses agroecology solutions at an increasing pace. Critics 

suggest that agroecology may not be able to address the sub-Sahara African nutrition and development 

challenges in the long term because it constitutes a barrier to modernization, locking farmers in a non-

productive traditional agriculture and in a poverty trap (Mugwanya, 2019). The critique seems oblivious of 

the social and power dimensions intrinsically linked to an agroecology-based intensification strategy. Beyond 

the availability of foods, the High-Level Panel of Experts in Food Security and Nutrition proposes that agency 

for food security among farming households may also play a role in the effect of agroecology on nutrition.  

As stated in Silici (2014) the pathways through which agroecology leads to improved food system which 

consequently improves food and nutrition security among farmers are still unclear and the nexus between 

agroecology and food security makes no consensus. In this paper, we ask how research has addressed this 

nexus in sub-Saharan Arica especially. Thereby, we introduce the concept of reproduction, also found in 

feminist economics (Oteros-Rozas et al., 2019) as a useful innovative lens to empirically address the 

dimension of agency for FNS at multiple levels. We consider FNS as a productive goal of the household, 

linked to several other reproductive dimensions. Our analysis uncovers which pathways of causalities between 

agroecology and FNS have been investigated, how, and which pathways have not.  Understanding these 

pathways is important to provide coherent scholarship on the role of agroecology in the sustainable agricultural 

development discourse.  

 

2.0 Theoretical background: Feminist Economics Perspective 

While hunger and food insecurity might be blind to identity, vulnerability to hunger and food insecurity varies 

considerably across demography (Kabeer et al., 2008). Feminist economics is of the opinion that economics 
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does not take women's experiences into account in economic affairs as gender roles are hardly represented in 

the economy (Janina & Pürckhauer, 2016). While gender is the focal point of feminist economics perspectives, 

it is also embedded in a broader understanding of inequality of - class, race, ethnicity, power, food security, 

etc. Therefore, the feminist economics perspective draws our attention to forms of work that are essential in 

our daily life, much of which we take for granted when we place emphasis only on commercialization and 

competition. Feminist economics raises the “ethics” questions of why housework and care are not recognized 

as work in economics? Why there should be a difference in value between productive (paid) works and 

reproductive (unpaid) works? According to Janina & Pürckhauer (2016), such dichotomy invariably affects 

scientific findings. 

2.1. The concept of reproduction in food security framework  

Studies, especially in Europe and Latin America, have documented the social and political dimensions 

associated with Agroecology (Fanzo, 2015, Thompson, 2015, De Schutter, 2019). The reproduction process 

that engenders and sustains these sociopolitical dimensions influences household agency for food security and 

nutrition (Burchi & De Muro, 2012). In this section, we review the different framings of reproduction and 

agency in literature, and how they contribute to The different pillars of food and nutrition security. Thus, we 

look at agency for FSN, not as a different (fifth) pillar of food security as proposed by the HLPE, but as an 

outcome of social reproductive process that influences or boosts the availability, access, utilization, and 

stability of food.  

According to Menon (2015), reproductive activities consist of unpaid works such as subsistence activities 

(evident especially in the developing nations) which do not earn or only earn less in the market. Within the 

food system context, it is linked to the different activities that lead up to the conversion of crops and wages 
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from farms into usable goods in the home, as well as different activities that support this conversion(Menon, 

2015). Age-long classical political economy literature by Lefebvre (1973)presented reproduction as an 

ongoing iteration process of production by which a unit (family, society, system, etc.) simultaneously: i) puts 

back consumed material goods, ii) replaces the depreciated stock of production capital, and finally iii) 

recreates or reinforces the relations of production through the perpetuation of experience into the present. 

These three ongoing iteration processes give rise to the economic and social reproduction processes as 

described in Paltasingh and Lingam (2014).  

Economic Reproduction 

According to Paltasingh and Lingam (2014), economic reproduction represents a cyclical or recurrent process 

of maintaining the production base. Aglietta (2015) on the other hand described economic reproduction as the 

process whereby societies or families constantly recreate the initial conditions essential for economic activity 

to take place. In Agriculture, economic reproduction in terms of reproduction of physical environment, most 

especially the soil, is important for continuous production. The process whereby the initial condition of the 

soil, which forms the foundation of agriculture, is recycled or at least maintained forms the basis for sustained 

economic production in agriculture (White et al., 2012). This means that the effectiveness of farm production 

economics, to an extent, depends on the efficiency of the reproduction in landscape.  

Social reproduction  

Social reproduction, on the other hand, is conceptualized as the “perpetuation and re-creation of the main 

production system with relation to society taken on the whole” (Paltasingh and Lingam, 2014, p.51). Social 

reproduction, while subsuming power and social relations, also involves the daily maintenance of the labor 

force and investment of time, effort, and resources in human capital (Paltasingh & Lingam, 2014). In the 
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classical Marxist feminism’s conceptualization, social reproduction describes the unrecognized gender role of 

women within the broader social structures and the capitalist market economy through their activities within 

the households, in terms of childbearing and care (Marx, 1992). According to Silvius (2019), the extent to 

which this form of social reproduction (household reproduction) contributes to household income and overall 

wellbeing has been constantly undervalued and understudied, especially in accounting for food security and 

nutrition status. Wesley (2021) argued that households that see wealth beyond financial capital and include 

human, social, and cultural capital successfully ensure food stability over time and across generations by 

building on the non-food inputs in food security. Although these households do not trivialize the value of 

strong financial capital, they understand that wealth has to be reproduced or replenished for it to be sustained 

(Wesley, 2021). In other words, they put more emphasis on reproduction activities such as household 

education, diet, clean water, sanitation, and health care, etc. that sustain the factors of production, and 

reproduce/sustain the financial capital of the household. 

 

2.2. Reproduction and agency 

At the societal level, Gore and LeBaron (2019) argued that food inequalities, labor exploitation, usurious debt 

bondage or indebtedness, modern slavery, etc., that exists within any food system or value chain are not 

random occurring problems but are designed and reproduced by the power of larger agribusiness firms to 

dictate the rules of business. Gore and LeBaron (2019) applied this conception of reproduction to analyze the 

gendered relation of unfree labor in cocoa value chain in Ghana. According to Harrod (2006), it is the 

differences between power holders and subjects of power, combined with differences in degrees of power and 

authority held that perpetuate or recycle different power and social relations. The loser (subjects of power) 
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find it difficult to exit labor arrangements dictated by power holders thereby supplying “involuntary labor” as 

a condition to remain employed (Gore and LeBaron, 2019:p.575). Such social power relations have been 

defined by Fiske and Berdahl (2007) as the disproportionateness between two actors in their comparative 

ability to exercise power for resource acquisition or to define their desired food system.  

Sen (2005) frames agency for food security as a set of empowerment indicators or conditions that enables 

smallholder farmers to exercise control over the prevailing socially reproduced status quo of their food 

environment. Thompson (2015), on the other hand, characterizes agency for food security into two dimensions 

namely: economic agency and non-economic or political agency. The author defined economic agency of rural 

households as their ability to take charge or exercise control over their livelihood independent of external 

economic agents. Such agency emanates from having relational access to assets, livelihood diversification, 

exercising control over income, and control over production decisions. The non-economic agency, on the other 

hand, includes all forms of capability developed through the expression of one’s view which ultimately leads 

to influencing power relations, existing state of affairs, and inputs in social decision making. According to 

Thompson (2015; p.343) to a very large extent, “it is the non-economic agency that is most crucial for food 

availability and access … since it determines capability – what we can and cannot do”, and it is strongly tied 

to longstanding literature on ethics and political economy (Sen, 2001). Sen (1992) argued that entitlements 

alone are insufficient in addressing food security issues but should encompass capabilities developed through 

organization and networks channeled towards exerting pressure on the social reproduction process and 

struggle for power in society. 

3. Methodology 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 16 August 2022                   doi:10.20944/preprints202208.0272.v1

https://doi.org/10.20944/preprints202208.0272.v1


 8 of 27 
 

 

Following Nandi, Nedumaran, & Ravula (2021) we applied a systematic review methodology to assess the 

role of agroecology in achieving food security and dietary diversity among smallholder farmers in sub-Sahara 

Africa.  We employed two diverse search approaches to ensure that we retrieved the highest number of 

potentially relevant studies (Ahmad et al., 2020).  The two search strategies include the automated search 

strategy from Electronic Data Sources (EDS) and Snowballing Method. We thoroughly performed a search 

on two EDS, namely, Scopus, and Web of Science. Scopus and Web of Science were used as starting points 

because journals in these databases are stricter in the peer review process as they seek to publish high standard 

research papers. As ‘agroecology’ can be conceptualized in various ways — encompassing sustainable 

farming system, empowerment, freedom, right to food, and food sovereignty, we developed different search 

strings to capture the fullness of ,the topic. In total, we used 18 keyword combinations including food security, 

dietary diversity, empower*, food*, agency, reproduc*, right to food* and agroecology. We integrated the 

search terms and adapted them to the individual EDS using the “AND” and “OR” logical expressions where 

possible. We performed different search rounds for the different EDS until we achieved the best keyword 

combinations. We based the best keyword combination on the search that returned the precise and appropriate 

articles relevant to the topic. A set of final selected search string combinations employed for the two EDS is 

presented in Supplementary materials. The automated search strategy from the electronic data sources was 

conducted on 07/01/2021 and successfully retrieved 2,359 results only. 1338 studies were retrieved from 

SCOPUS and 1021 were retrieved from Web of science. After our search of the different databases, we de-

duplicated the identified articles using the offline SRA-de-duplicator (Rathbone, Carter, Hoffmann, 2015) to 

ensure that we retained unique articles. After deduplication, we were left with 1338 unique citations. Once 

imported into the EndNote software, we employed inclusion and exclusion citation screening using predefined 
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criteria as presented in Table 1. 15 papers focusing on the agroecological approach to food and nutrition 

security analysis were retained.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Exclusion / Inclusion Criteria for Selecting Documents 

  Inclusion  Exclusion  

Focal area  Agroecology, Agency, and Food 

sovereignty/security 

Non-Food security-related projects  

  Literature-based in Africa High-income countries  

Language  English  Language other than English  

Year  1996 - 2020 1996 and earlier  
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Keywords  Agroecology and food security will be included 

either in the abstract, keywords, or title 

Agroecology and food security not in the 

abstract, keywords, or title.  

Alternative 

keywords  

Sustainable food system, Alternative food system, 

food sovereignty   

- 

Methodology  empirically grounded research  Not showing a clear research methodology and 

based on conceptual work 

Type of article  both published and grey empirical literature were 

included  

 

Note: In summary, articles published in English and conducted in Africa were purposively chosen. Also, Literature retained were those 

published after the year 1996, as that was when alternative concepts to neoliberal policies such as food sovereignty, was advanced by Via 

Campesina and brought to the public debate at the 1996 world food summit. 

 

In addition to the automated EDS approach, we also performed a snowballing search. Here the 15 empirical 

studies retained from the automated EDS search were used as primary seeds or the start set of papers. We first 

performed a backward snowballing by looking at the reference list of the start papers and then followed by a 

forward snowballing by looking at the papers citing the study being examined. To guarantee relevance, we 

applied the same inclusion and exclusion criteria used in the automated EDS search. After the first backward 

and forward snowballing, new papers identified in the first iteration were included for the next iteration stage. 

We ended the process after the third iteration as no new primary papers were found at this stage. During the 

snowballing search, grey literature emanating from the stipulated search strings was also included. According 

to Booth, Sutton, & Papaioannou (2016: p.120) not including grey literature in systematic reviews might lead 

to “exaggerated estimates of effectiveness” and publication bias. Finally, from the snowballing process, we 

retrieved 332 papers. After applying the inclusion and exclusion criteria, 11 papers focusing on the subject of 

investigation were retained. In total, 26 papers (15 from automated EDS and 11 from snowballing search) 

were retained. In summary, only empirical literature, written in English and focusing on agroecology and food 
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and nutrition security among smallholder farmers in sub-Saharan Africa were included. Peer-reviewed 

publications and grey literature that do not fall within this scope were excluded. The retained studies were 

selected for further review. The diagrammatic representation of the algorithm employed is presented in Figure 

1. It is important to indicate the potential limitation that might arise from excluding literature in other 

languages other than English. 

 

Following Porter et al (2014) we graded the selected articles from zero to five to differentiate empirically 

robust (high-quality publications) among those using less rigorous methodology. Five-star papers had clearly 

executed methodology that answers the research questions relevant to our study, and also had a large sample 

size; covering 200 subjects for surveys or 30 participants for in-depth interviews. Nineteen papers (0.01 % of 

the initial search) had three stars and above. We assigned an identifier number 1 to 19 to each article, which, 

henceforth, we now use to refer to each paper individually. A list of all the 19 papers is found in supplementary 

material.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Articles identified in Web of Knowledge and SCOPUS data base searches (n = 
2,359) 

Articles excluded after 
inclusion/exclusion criteria (n = 1323) 

Articles excluded after De-duplication (n 
= 1021; SRA-Dedupe) 

Journal abstracts reviewed (n = 1338) 

EDS Journal articles retained (n = 15) 
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Figure 1: Database search algorithm applied in citation screening 
 
 
3. Result 

In this section, we report the review findings. Our review provides evidence on the pathways from agroecology 

to FNS. We define these pathways as physical and social reproduction pathways. The physical reproduction 

pathways are framed as innovative or sustainable production practices through which agroecology farmers 

enhance their food security and nutrition status. We classify the physical reproduction pathway into three sub-

pathways based on the nature of benefits derived from the innovative farming practice employed by 

agroecology farmers. The physical reproduction pathways include input reduction, production diversification, 

and climate resilience. Although we present the reproduction pathways separately, in reality, they are 

interdependent, integrating into diverse ways to improve smallholder farmers' production efficiency. While 

the physical reproduction pathways occur at the farm or field level, they are linked to social reproduction 

activities that take place beyond the landscape. These social reproduction pathways encompass activities that 

define social relations within the household and society at large. Results of the review showed that assessed 

literature linking agroecology to FSN in Africa focused mainly on the physical reproduction pathways through 

which agroecology farmers achieve food security and nutrition. Out of the 19 papers reviewed, only four 
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highlighted the social reproduction pathways, which we indicated as “Social reproduction”. A summary of 

the different pathways can be found in the supplementary material.  

3.1: Physical reproduction pathway 

Physical reproduction in the landscape includes the innovative farming practices adopted by agroecology 

farmers to reduce the use of external inputs, conserve biodiversity, and build resilience to climate change. Our 

review identified seven papers on resource use efficiency, four on climate resilience, and eight on biodiversity 

conservation.  

Resource use efficiency (Reduction in use of external input) 

Literature on agroecology over the last two decades has provided substantial evidence on how agroecology 

farmers achieve efficiency and sustainable harvest without reliance on external inputs (Akpoti et al., 2021; 

Kassie et al., 2009, 2020; Kissoly et al., 2020; Ng’endo et al., 2015; Nyantakyi-Frimpong et al., 2016; Rogé 

et al., 2017). While some farmers gradually reduce the use of external inputs, others eliminate dependency on 

purchased inputs. The papers suggest that substituting or complete elimination of external inputs drives 

innovations and engenders better ways of producing appropriate and more nutritious foods. Most of the 

farmers were found to engage in organic farming, by reducing or eliminating the use of chemical fertilizers 

(Akpoti et al., 2021; Ng’endo et al., 2015). Some preserve and exchange seeds instead of depending on GMOs 

(Bezner Kerr, Kangmennaang, et al., 2019). To control pest infestations, agroecology farmers in Kenya, for 

instance, employ the use of Push-pull agricultural pest management which involves the planting of leguminous 

genus Desmodium that produces scents that repel common crop pests in the region (Kassie et al., 2020). In 

Burkina Faso, study by Akpoti et al., (2021) showed that farmers that adopted the agroecological approach of 

alternate wetting and drying techniques were able to save limited water and still achieved self-sufficiency in 
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food production. The input reduction, therefore, appeared to be a strategy for reducing production cost as four 

of the assessed literature point to the fact that peasant farmers who engaged in this replacement strategy and 

reduction in input use, though they do not produce in large amounts, make more profits thereby achieving 

better food security and nutrition status (Kassie et al., 2009; Kissoly et al., 2020; Nyantakyi-Frimpong et al., 

2016; Rogé et al., 2017). Study by Kassie et al., (2009) compared farmers that rely on recycling farm resources 

to those that rely on non-renewable resources in Ethiopia. The study particularly focuses on reduced tillage 

and chemical fertilizer use. Results of the study “revealed a clear superiority of reduced tillage over chemical 

fertilizers in enhancing crop productivity among small-scale farmers “(p.1).  

 

Climate resilience 

It is expected that climate change will strongly affect food security and nutrition in African as many nations 

in Sub-Sahara Africa rely on rain-fed agriculture, with little or no access to efficient market system. Empirical 

studies showed that agroecology farmers engage in climate-resilient crops and livestock (Bezner Kerr et al., 

2018; Boillat & Bottazzi, 2020; Debray et al., 2019; Zazu & Manderson, 2020) production strategies that 

enable them to recover and maintain functioning in the time of adverse climate events. Studies such as Bezner 

Kerr et al., (2018) observed a strong correlation between the number of climate-proof practices adopted by 

farmers and the level of food security they experience. As earlier stated, the challenges of malnutrition in sub-

Saharan Africa are associated with problems of environmental degradation heightened by climate change 

(FAO, 2019). Farming practices that will enhance the adaptive capacity of smallholder farmers will therefore 

enable them to overcome environmental shocks. As observed by Bezner Kerr et al., (2019) single climate-

resilient practices are usually not enough, therefore, many agroecology farmers use a combination of multiple 
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practices to build overall farming system resilience and ensure availability. Study by Ng’endo et al., (2015) 

showed that agroecology farmers employed diverse climate-smart agricultural practices such as green manure; 

organic farming and agroforestry in Malawi which helped build resilience among women agroecology farmers 

in the area.  

 

Production diversity and Biodiversity conservation   

Through recycling of soil organic matter, and other soil conservation techniques, agroecology farmers 

maintain stability in food production by securing soil health in the long run. Through minimum or zero soil 

disturbances and bush fallowing, agroecology farmers retain perpetual soil cover which contributes to 

improved water and nutrient use (Moses Mosonsieyiri Kansanga et al., 2020). Agroecology farmers also 

engage in other farming practices including mixed farming, crop rotation, and mixed cropping which were 

found to have a positive and significant effect on the dietary diversity of households (Moses Mosonsieyiri 

Kansanga et al., 2020; Kassie et al., 2020). Through the optimization of the diversity of crop and animal 

species, agroecology farmers ensure food and nutrition security while preserving natural resources (Ng’endo 

et al., 2015). According to Wielgosz et al., (2014)  effect of biodiversity conservation was also found to affect 

soil fertility levels. For instance, in Kenya and Tanzania, traditional mixed agroforestry farms were reported 

by (Moses Mosonsieyiri Kansanga et al., 2020) to improve soil nutrient levels that leads to improved 

productivity. Nyantakyi-Frimpong et al., (2016) also reported that agroecology farmers experience “higher 

yields, greater food security, and dietary diversity as a result of legume intercropping” (Nyantakyi-Frimpong 

et al., 2016: p.97). 
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3.2: Social reproduction pathway  

The social reproduction pathways point to the social relations developed by agroecology farmers, within the 

household and the society at large. It deals with the improvement in food and nutrition security status as a 

result of social capital built through networks that facilitate knowledge sharing among farmers and access to 

productive resources. It also includes women empowerment goals that transform the social relations within 

the households, influencing how household food decisions are made, thereby impacting how food utilization 

within the household. Only four of the reviewed studies (Bezner Kerr, Kangmennaang, et al., 2019; Nyantakyi-

Frimpong et al., 2017; Wielgosz et al., 2014) emphasized the social reproduction associated with agroecology 

which is currently evident in agroecological movements in Latin America such as Cuba and Brazil, however, 

still emerging in Africa. 

 

Through peer-to-peer activities and movements, agroecology farmers engage in the co-creation of knowledge 

and indigenous knowledge dissimilation(Moses Mosonsieyiri Kansanga et al., 2020). The conventional ways 

of Agri-technology dissemination hardly benefit a large majority of the smallholder farmers due to high farmer 

to extension workers ratio in the developing nations, and neither are small-scale farmers capable of paying for 

independent advisory services. Agroecology farmers, therefore, leverage their social capital to build 

knowledge networks to enhance their farming practices (Emeana et al., 2018). Not only that these farming 

practices productive, but the social process involved is also critical as it is embedded in cultural and indigenous 

multidirectional and transgenerational process of knowledge transfer (Bezner Kerr et al., 2019). Such process 

is fundamental to the idea of right to food, and its variations. Findings from Rogé et al., (2017) showed that 

the agroecology movement to protect indigenous people’s right to feed themselves in dignity shields local 
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farm households from corporate food regimes and vagaries of market that undermine the agency for self-

sufficiency, which is essential for the temporal dimension of FSN. Also, agroecology farmers develop local 

agroecology markets (Kansanga et al., 2020). 

 

The social structures underlying these markets help to preserve and perpetuate sustainable traditional, 

indigenous, and ecological practices required for transgenerational continuance of practices that brings about 

meaningful, economically adequate, and dignified food security in line with the customs of the people 

(Kansanga et al., 2020). Also, through agroecology, most women farmers come together to form women 

groups and movements that amplify their voices(Bezner Kerr, Hickey, et al., 2019). Outside Africa, in India 

for instance, the self-help group in Uttar Pradesh and the Tamil Nadu Women’s Collective paints the picture 

of how women who were oppressed as a result of their castes and landless status, engage in collective farming, 

employing indigenous traditional practices, thereby achieving independence and food security 

(Kangmennaang et al., 2017).  

 

4: Discussion 

Our review has provided evidence for links between agroecology to food and nutrition security. 

Chronologically, in 2003 when scholars began to research this link, they focused on the perspectives of 

agricultural production and ecology. Few recent studies have extended the scope of research to other pathways 

of causalities between agroecology and food and nutrition security, including that of social reproduction. To 

discuss the findings from the feminist economic perspective, we have incorporated the concepts of social and 

physical reproduction into an existing framework for understanding the link between agroecology and 
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nutrition. We introduce the concepts of physical and social reproduction operationalized at the scale of farming 

households by basic principles (e.g. resource cycling, social equity, household care) guiding decisions and 

enacted by practices (at the bottom of the figure, e.g. organization of farmers, zero tillage, permaculture). 

Through the enhancement of their physical and social reproduction, the farming households shape their 

economic and non-economic agency in general and in relation to food and nutrition security in particular. This 

agency directly facilitates both the production (availability and stability) and non-food (access and utilization) 

components of food security and nutrition such as access, utilization, and “agency”. 

 

This section first summarizes the main findings on the confirmed pathway of physical reproduction. Second, 

based on our conceptual framework, we discuss evidence for the social reproduction pathway in Africa, and 

the rest of the world and call for an increase in research in this domain.  

 

Agroecological practices encompass sustainable farming methods such as organic agriculture, permaculture, 

and agroforestry. These are what Dalgaard et al. (2003); Nicholls and Altieri (2018); and Silici, (2014) termed 

field-level agroecology. Reviewed literature shows that such agroecological farm practices ensure food 

availability by reducing the cost of production, overcoming climate impact, and ensuring food stability 

through agrobiodiversity conservation. Our review shows that research on agroecology at the field level in 

Africa is well developed. This is not surprising as most of the field-level agroecological practices are 

semblances of traditional farming practices associated with small-scale farming in rural areas of Africa. 

However, there appears to be a connection between the farming practices as part of a farming socio-ecological 

system where practices cannot be implemented independently from other social and economic dynamics at 

the farm and higher levels. Although the field level is of course straightforward and intuitive. Yet, it is also 
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rooted in a perspective of farming as a technique of production, where problems – here environmental or 

nutrition problems can be addressed not only with technical improvements or innovations. As opposed, we 

understand farms as socio-ecological systems, in which practices on a farm are also subject to and affect the 

social and economic elements of the household and higher-level system.  

 

This perspective provides a background to understand the statement of Olivier de Schutter, the United Nations' 

former Special Rapporteur for Food, that without the social and political dimensions, agroecology is mere 

cooptation, lacking the full principles of agroecology (De Schutter, 2019). The following section develops 

evidence and arguments for the social reproduction pathway of causality. 

 

According to Nandi et al., (2021) household decisions on food purchase, production and consumption are 

complex and connected.  “The farm household decision to produce their food on-farm or purchase from the 

markets has important implications for their access to food, and they pose great complexity in assessing 

household nutrition” (Nandi et al., 2021; p.2). Majority of farm households in Africa are characterized by 

small-scale subsistence farming. Bezner Kerr, Young, et al.(2019) found in their analysis in Malawi that 

agroecology farmers who decide to produce what they want to consume experience higher levels of food 

security and dietary diversity. Substantial evidence from smallholder farm households in low-income societies 

in Latin America such as Cuba and Bolivia suggests that agroecology and non-agroecology farmer differ in 

their patterns and preferences for resource allocation for food and cash crops. Agroecology farming 

households tend to have a more significant concern for food availability at the household level, which trickles 

across to family members in terms of food availability (CGIAR, 2020).  
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Because small-scale farmers cultivate on a very little land, they cannot effectively compete with big 

agribusinesses in terms of access to productive resources and markets. Thus, we observe that agroecology 

farmers organize alternative market systems (O’Kane & Wijaya, 2015). Agroecology markets emerged as a 

territory less influenced by political-economic and market factors, as they are more concerned with food crop 

marketing rather than cash crops. Findings by (Matita et al., 2021): p.8) in rural Malawi suggest that 

“ agroecology households that engage more with food markets are more likely to have more diversified diets”. 

Although agroecological markets are constrained by the fact that most consumers in the developing nations 

lack the awareness of the agro-ecological quality of food, the development of farmers’ markets and sales 

through networking has proved to be a very progressive way of linking agroecology farmers and consumers 

(Courtois & Subervie, 2014; De Schutter, 2010). A typical example is in Kenya where the farmers' market 

serves as a public and recurring assembly where local farmers exchange produce and also sell products directly 

to consumers because the consumers value the ecological efforts put towards producing the foods (Fischer & 

Qaim, 2012). The market is less rigidly regulated; hence the farmers decide their prices and also avoid 

warehousing, distributors & retailers, and international quality standards. 

 

Outside the farmers' market, agroecology farmers are also involved in network sales (tapping into their peasant 

group networks to find willing buyers through referrals) and exchanging their produce with fellow 

agroecology farmers. Most times, agroecology farmers recommend the products of their fellow farmers to 

consumers who buy at the farm gate (Bezner Kerr et al., 2018).  By creating alternative agroecological 

markets, farmers are enabled to access not just market opportunities but also relational and structural access 

to inputs that are driven by demand for agroecology produce.  
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Thus, farmers who adopt agroecology seem to adhere to more than a set of practices but rather to group sharing 

practices and further informal institutions. In France, Latin America, and Nigeria (own observation) 

agroecology farmers' groups develop knowledge, technologies, share resources(land, seeds) and create 

markets, which all contribute to maintaining the farmers in the socio-ecological landscape of producers in 

their countries. Agroecology appears thus as a vehicle of social reproduction. How agroecological practices 

in particular, as compared to other environmentally friendly innovations such as climate-smart agriculture, 

achieve this in Africa, is a very exciting path for research.  

 

From a socioecological perspective, (Ajao et al., 2010)assessed the impact of reproductive activities such as 

family management and childcare practices on the food and nutritional status of rural households and found 

that children with less childcare were significantly more likely to be stunted and food insecure. Reproductive 

activities such as childcare and family management have also been shown to reduce diseases and health 

challenges in households (Li et al., 2009) thereby freeing up man-hours that can be relocated to more quantity 

and quality food production. Agroecology farmers prioritize the traditional family caregiving by performing 

the essential roles of achieving household food and nutrition through selection, production, preparation, and 

ensuring that food is available for all family members. 

 

Given that women constitute the majority of smallholder farmers in the developing nations, efforts in “de-

marginalization” and empowering women farmers in making decisions that directly affect their lives, which 

is foundational in emerging agroecology movements, can be fundamental to eradicating hunger and food 
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insecurity. Most of the agroecology movements in Asia and Latin America show that agroecology farmers are 

mostly comprised of women (Nicholls & Altieri, 2018; Vorgelegt et al., 2016). The practice of agroecology 

seems to empower women in the household to dedicate more resources to reproductive activities in wider 

sense - in other words, to maintain the household by constructing a healthy (adequate diet, care, and sanitation) 

home. How agroecology leads to such empowerment and a greater focus of farmers on household reproduction 

at the level of the household is not yet researched in southern Africa and is not clearly understood in general.  

 

 

5.0 Conclusion  

By employing a systematic literature review of empirical studies from African countries, starting from 1996 

to 2020, we consolidate evidence on agroecology as a tool for an efficient production model for small-scale 

farming units. The result of our review shows that the nexus between agroecology and FSN have been viewed 

mainly from the lens of a sustainable agricultural production system. We argue that beyond the farm-level 

agricultural practices, the foundational (related) concepts of social reproduction and agency for food security 

and nutrition might provide a better lens to unpack the agroecology-FNS nexus. Using the framework for 

innovative approaches to FSN developed by the high-level panel of experts in food and nutrition security, we 

discuss reproduction as another essential pathway for analyzing the link between agroecology and FNS. 

 

Importantly, the study considers farming households as an element of the production and food system they 

are embedded in. Thus, we look at food and nutrition insecurity as one outcome of the food system, under the 

current dominance of the corporate food regime, which aim is not the achievement of rural food security, but 
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the production of global welfare. The novelty of the study is its focus on framing how especially reproductive 

functioning of rural populations and agroecology market systems shape the agency of poor households. The 

study highlights the centrality of and interplay between sustainable farming and agency in achieving food 

security, especially among rural farming households, in a political ecology context of the dominance of the 

corporate food regime.  Understanding how food and nutrition security are linked to governance, equity, and 

power dynamics within the agri-food system at multiple scales is important for the operationalization of 

agency in empirical research. 

 

We thus propose that agroecology’s potential to address food and nutrition security is rooted precisely in the 

social and economic realities prevailing in many sub-Saharan African nations. Its emancipatory potential lies 

in these precise conditions. In other words, we suggest that because agroecological intensification strategies 

are place-based, use local organic matter and seed inputs, nurture soils and require the constant production of 

new farmer-held ecological knowledge (Nichols et. al., 2018), they can be adopted by farmers with fewer ties 

to the formal markets and institutions. In this context, the limited support of some sub-Saharan governments 

for agroecology may appear surprising.  

References  
Ahmad, A., Feng, C., Khan, M., Khan, A., Ullah, A., Nazir, S., & Tahir, A. (2020). A Systematic Literature 

Review on Using Machine Learning Algorithms for Software Requirements Identification on Stack 
Overflow. Security and Communication Networks, 2020. https://doi.org/10.1155/2020/8830683 

Ajao, K., Ojofeitimi, E., Adebayo, A., Fatusi, A., & Afolabi, O. (2010). Influence of Family Size, Household 
Food Security Status, and Child Care Practices on the Nutritional Status of Under-five Children in Ile-
Ife, Nigeria. African Journal of Reproductive Health, 14, 117–126. 
https://doi.org/10.4314/ajrh.v14i4.67846 

Akpoti, K., Dossou-Yovo, E. R., Zwart, S. J., & Kiepe, P. (2021). The potential for expansion of irrigated rice 
under alternate wetting and drying in Burkina Faso. Agricultural Water Management, 247, 106758. 
https://doi.org/https://doi.org/10.1016/j.agwat.2021.106758 

Bezner Kerr, R., Hickey, C., Lupafya, E., & Dakishoni, L. (2019). Repairing rifts or reproducing inequalities? 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 16 August 2022                   doi:10.20944/preprints202208.0272.v1

https://doi.org/10.20944/preprints202208.0272.v1


 24 of 27 
 

 

Agroecology, food sovereignty, and gender justice in Malawi. The Journal of Peasant Studies, 46(7), 
1499–1518. https://doi.org/10.1080/03066150.2018.1547897 

Bezner Kerr, R., Kangmennaang, J., Dakishoni, L., Nyantakyi-Frimpong, H., Lupafya, E., Shumba, L., Msachi, 
R., Boateng, G. O., Snapp, S. S., Chitaya, A., Maona, E., Gondwe, T., Nkhonjera, P., & Luginaah, I. 
(2019). Participatory agroecological research on climate change adaptation improves smallholder farmer 
household food security and dietary diversity in Malawi. Agriculture, Ecosystems & Environment, 279, 
109–121. https://doi.org/https://doi.org/10.1016/j.agee.2019.04.004 

Bezner Kerr, R., Nyantakyi-Frimpong, H., Dakishoni, L., Lupafya, E., Shumba, L., Luginaah, I., & Snapp, S. 
S. (2018). Knowledge politics in participatory climate change adaptation research on agroecology in 
Malawi. Renewable Agriculture and Food Systems, 33(3), 238–251. 
https://doi.org/10.1017/S1742170518000017 

Boillat, S., & Bottazzi, P. (2020). Agroecology as a pathway to resilience justice: peasant movements and 
collective action in the Niayes coastal region of Senegal. International Journal of Sustainable 
Development & World Ecology, 27(7), 662–677. https://doi.org/10.1080/13504509.2020.1758972 

Booth, A., Sutton, A., & Papaioannou, D. (2016). Systematic approaches to a successful literature review. 
Sage. 
https://books.google.com/books?hl=en&lr=&id=JD1DCgAAQBAJ&oi=fnd&pg=PP1&dq=booth+et+a
l+2016+Systematic+Approaches+to+a+Successful+Literature+Review&ots=IYpHNVhT8x&sig=2BH
UCNOcqeGhkvjECrohhUCbsQY 

CGIAR. (2020). Methods for measuring women’s empowerment. PIM Synthesis brief. 
https://play.google.com/books/reader?id=zy0EEAAAQBAJ&lr=lang_en&printsec=frontcover&pg=GB
S.PA6#v=onepage&q&f=false 

Courtois, P., & Subervie, J. (2014). Farmer bargaining power and market information services. American 
Journal of Agricultural Economics, 97(3), 953–977. https://doi.org/10.1093/ajae/aau051 

Dalgaard, T., Nicholas, H., & John, P. (2003). Agroecology, Scaling and Interdisciplinarity. Agriculture 
Ecosystems and Environment, 100(2003), 39–51. 
https://www.academia.edu/12996644/Agroecology_scaling_and_interdisciplinarity 

De Schutter, O. (2010). Promotion and protection of all human rights, civil, political, economic, social and 
cultural rights, including the right to development. In United Nations General Assembly (Vol. 19, Issue 
4). https://doi.org/10.5771/0506-7286-1986-4-502 

De Schutter, O. (2019). The Political Economy Approach to Food Systems Reform. IDS Bulletin, 50(2). 
https://doi.org/10.19088/1968-2019.115 

Debray, V., Wezel, A., Lambert-Derkimba, A., Roesch, K., Lieblein, G., & Francis, C. A. (2019). 
Agroecological practices for climate change adaptation in semiarid and subhumid Africa. Agroecology 
and Sustainable Food Systems, 43(4), 429–456. https://doi.org/10.1080/21683565.2018.1509166 

Fanzo, J. (2015). (Ethical issues for human nutrition in the context of global food security and sustainable 
development. Global Food Security, 7, 15–23. https://doi.org/https://doi.org/10.1016/j.gfs.2015.11.001 

FAO. (2019). Definitions : Agroecology Knowledge Hub. Food and Agriculture Organization of the United 
Nations. 
http://www.fao.org/agroecology/knowledge/definitions/en/?page=2&ipp=6&no_cache=1&tx_dynalist_
pi1[par]=YToxOntzOjE6IkwiO3M6MToiMCI7fQ== 

Fischer, E., & Qaim, M. (2012). Gender, agricultural commercialization, and collective action in Kenya. Food 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 16 August 2022                   doi:10.20944/preprints202208.0272.v1

https://doi.org/10.20944/preprints202208.0272.v1


 25 of 27 
 

 

Security, 4(3), 441–453. https://doi.org/10.1007/s12571-012-0199-7 
Fiske, S., & Berdahl, J. (2007). Social power. In A. W. Kruglanski & E. T. Higgins (Eds.), Social psychology: 

(2nd ed.) (Handbook o). Guilford Press. 
Gore, E., & LeBaron, G. (2019). Using social reproduction theory to understand unfree labour. Capital and 

Class, 43(4), 561–580. https://doi.org/10.1177/0309816819880787 
Harrod, J. (2006). The global poor and global politics: Neomaterialism and the sources of political action. 

Palgrave Macmillan. 
HLPE. (2020). Food Security and Nutrition: Building a Global Narrative towards 2030. High Level Panel of 

Experts, 112. http://www.fao.org/3/ca9731en/ca9731en.pdf 
Janina, U., & Pürckhauer, A. (2016). The Perspectives of Pluralist Economics Feminist Economics. Exploring 

Economics. 
Kabeer, N., Stark, A., & Magnus, E. (2008). Global perspectives on gender equality: Reversing the gaze. 

Routledge. 
Kangmennaang, J., Kerr, R. B., Lupafya, E., Dakishoni, L., Katundu, M., & Luginaah, I. (2017). Impact of a 

participatory agroecological development project on household wealth and food security in Malawi. Food 
Security, 9(3), 561–576. https://doi.org/10.1007/s12571-017-0669-z 

Kansanga, M M, Luginaah, I., Bezner Kerr, R., Lupafya, E., & Dakishoni, L. (2020). Beyond ecological 
synergies: examining the impact of participatory agroecology on social capital in smallholder farming 
communities. International Journal of Sustainable Development & World Ecology, 27(1), 1–14. 
https://doi.org/10.1080/13504509.2019.1655811 

Kansanga, Moses Mosonsieyiri, Kangmennaang, J., Bezner Kerr, R., Lupafya, E., Dakishoni, L., & Luginaah, 
I. (2020). Agroecology and household production diversity and dietary diversity: Evidence from a five-
year agroecological intervention in rural Malawi. Social Science & Medicine, 113550. 
https://doi.org/https://doi.org/10.1016/j.socscimed.2020.113550 

Kapstein, E. (2000). Winners and Losers in the Global Economy. International Organization, 54(2), 359–384. 
https://doi.org/www.jstor.org/stable/2601301 

Kassie, M., Fisher, M., Muricho, G., & Diiro, G. (2020). Women ’ s empowerment boosts the gains in dietary 
diversity from agricultural technology adoption in rural Kenya. Food Policy, November 2019, 101957. 
https://doi.org/10.1016/j.foodpol.2020.101957 

Kassie, M., Zikhali, P., Pender, J., & Köhlin, G. (2009). Working papers in Economics No 406 Sustainable 
Agricultural Practices and Agricultural Productivity in Ethiopia : Does Agroecology Matter ? Menale 
Kassie Precious Zikhali John Pender Gunnar Köhlin November 2009 ISSN 1403-2465 ( online ) 
Sustainable Agricu. Journal of Agricultural Economics, 2473(406). 

Khadse, A., & Rosset, P. M. (2017). Scaling Up Agroecological Approaches. Agroecology, Ecosystems and 
Sustainability in the Tropics, 243–580. 
https://books.google.co.uk/books?hl=en&lr=&id=bCg2DwAAQBAJ&oi=fnd&pg=PA243&dq=scaling
+up+agroecological+approaches&ots=3hSBgeIHjk&sig=zoE0dZFiaW64u6s_MxTtcqtF9UM 

Kissoly, L., Karki, S., & Grote, U. (2020). Diversity in Farm Production and Household Diets: Comparing 
Evidence From Smallholders in Kenya and Tanzania. Frontiers In Sustainable Food Systems. 
https://doi.org/10.3389/fsufs.2020.00077 

Lefebvre, H. (1973). The Survival of Capitalism : Reproduction of the Relations of Production (Allison & 
Busby (ed.); 1st ed.). Macmillan Limited. https://thecharnelhouse.org/wp-

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 16 August 2022                   doi:10.20944/preprints202208.0272.v1

https://doi.org/10.20944/preprints202208.0272.v1


 26 of 27 
 

 

content/uploads/2017/08/Henri-Lefebvre-The-Survival-of-Capitalism-Reproduction-of-the-Relations-
of-Production-1.pdf 

Li, C., He, X., Zhu, S., Zhou, H., Wang, Y., Li, Y., Yang, J., Fan, J., Yang, J., Wang, G., Long, Y., Xu, J., 
Tang, Y., Zhao, G., Yang, J., Liu, L., Sun, Y., Xie, Y., Wang, H., & Zhu, Y. (2009). Crop Diversity for 
Yield Increase. PLoS ONE, 4(11), 0–5. https://doi.org/10.1371/journal.pone.0008049 

Marx, K. (1992). Capital (Penguin Cl). https://en.wikipedia.org/wiki/Capital,_Volume_II 
Matita, M., Chirwa, E. W., Johnston, D., Mazalale, J., Smith, R., & Walls, H. (2021). Does household 

participation in food markets increase dietary diversity? Evidence from rural Malawi. Global Food 
Security, 28(January 2020), 100486. https://doi.org/10.1016/j.gfs.2020.100486 

Menon, R. (2015). Unit 2 Productive and Reproductive (pp. 28–46). 
Mugwanya, N. (2019). Why agroecology is a dead end for Africa. Outlook on Agriculture, 48(2), 113–116. 

https://doi.org/10.1177/0030727019854761 
Nandi, R., Nedumaran, S., & Ravula, P. (2021). The interplay between food market access and farm household 

dietary diversity in low and middle income countries : A systematic review of literature. Global Food 
Security, 28, 100484. https://doi.org/10.1016/j.gfs.2020.100484 

Ng’endo, M., Keding, G. B., Bhagwat, S., & Kehlenbeck, K. (2015). Variability of On-Farm Food Plant 
Diversity and Its Contribution to Food Security: A Case Study of Smallholder Farming Households in 
Western Kenya. Agroecology and Sustainable Food Systems, 39(10), 1071–1103. 
https://doi.org/10.1080/21683565.2015.1073206 

Nicholls, C. I., & Altieri, M. A. (2018). Pathways for the amplification of agroecology. Agroecology and 
Sustainable Food Systems, 42(10), 1170–1193. 
https://doi.org/https://www.tandfonline.com/doi/abs/10.1080/21683565.2018.1499578 

Nyantakyi-Frimpong, H., Kangmennaang, J., Bezner Kerr, R., Luginaah, I., Dakishoni, L., Lupafya, E., 
Shumba, L., & Katundu, M. (2017). Agroecology and healthy food systems in semi-humid tropical Africa: 
Participatory research with vulnerable farming households in Malawi. Acta Tropica, 175, 42–49. 
https://doi.org/https://doi.org/10.1016/j.actatropica.2016.10.022 

Nyantakyi-Frimpong, H., Mambulu, F. N., Bezner Kerr, R., Luginaah, I., & Lupafya, E. (2016). Agroecology 
and sustainable food systems: Participatory research to improve food security among HIV-affected 
households in northern Malawi. Social Science and Medicine, 164, 89–99. 
https://doi.org/10.1016/j.socscimed.2016.07.020 

O’Kane, G., & Wijaya, S. Y. (2015). Contribution of Farmers’ Markets to More Socially Sustainable Food 
Systems: A Pilot Study of a Farmers’ Market in the Australian Capital Territory (ACT), Australia. 
Agroecology and Sustainable Food Systems, 39(10), 1124–1153. 
https://doi.org/10.1080/21683565.2015.1081858 

Oteros-Rozas, E., Ravera, F., & García-Llorente, M. (2019). How does agroecology contribute to the 
transitions towards social-ecological sustainability? Sustainability (Switzerland), 11(16), 1–13. 
https://doi.org/10.3390/su11164372 

Paltasingh, T., & Lingam, L. (2014). ‘Production’ and ‘Reproduction’ in Feminism: Ideas, Perspectives and 
Concepts. IIM Kozhikode Society & Management Review, 3(1), 45–53. 
https://doi.org/10.1177/2277975214523665 

Porter, J. J., Dessai, S., & Tompkins, E. L. (2014). What do we know about UK household adaptation to 
climate change? A systematic review. Climatic Change, 127(2), 371–379. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 16 August 2022                   doi:10.20944/preprints202208.0272.v1

https://doi.org/10.20944/preprints202208.0272.v1


 27 of 27 
 

 

https://doi.org/10.1007/s10584-014-1252-7 
Rathbone J, Carter M, Hoffmann T, G. P. (2015). Better duplicate detection for systematic reviewers: 

evaluation of Systematic. Review Assistant-Deduplication Module. Syst Rev. 2015 Jan 14;4:6. 
https://doi.org/10.1186/2046-4053-4-6. 

Rogé, P., Diarisso, T., Diallo, F., Boiré, Y., Goïta, D., Peter, B., Macalou, M., Weltzien, E., & Snapp, S. 
(2017). Perennial grain crops in the West Soudanian Savanna of Mali: perspectives from agroecology 
and gendered spaces. International Journal of Agricultural Sustainability, 15(5), 555–574. 
https://doi.org/10.1080/14735903.2017.1372850 

Silici, L. (2014). Agroecology. What It Is And What It Has To Offer. International Institute for Environment 
and Development, London, June, 1–27. 

Thompson, P. B. (2015). From world hunger to food sovereignty: Food ethics and human development. In 
Journal of Global Ethics (Vol. 11, Issue 3, pp. 336–350). 
https://doi.org/10.1080/17449626.2015.1100651 

Vorgelegt, V., Sophie, H., & Sarah, M. (2016). We have the land but not the food’: A food system analysis in 
two communities in the soy production area of Bolivia. In Masterarbeit der. Universität Bern. 

Welle Deutsche. (2020). Has Africa’s green revolution failed? Minds for Minds. https://www.dw.com/en/has-
africas-green-revolution-failed/a-54581028 

Wielgosz, B., Kato, E., & Ringler, C. (2014). Agro-ecology, household economics and malaria in Uganda: 
Empirical correlations between agricultural and health outcomes. Malaria Journal, 13(1), 1–11. 
https://doi.org/10.1186/1475-2875-13-251 

Zazu, C., & Manderson, A. (2020). Agroecology and Climate Change Adaptation: Farmers’ Experiences in 
the South African Lowveld. In African Handbook of Climate Change Adaptation (pp. 1-16.). 
https://doi.org/https://doi.org/10.1007/978-3-030-42091-8_181-1#DOI 

 
 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 16 August 2022                   doi:10.20944/preprints202208.0272.v1

https://doi.org/10.20944/preprints202208.0272.v1

