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among researchers and practitioners, as well as the horizontal spread of knowledge from farmer 
to farmer or among other actors along the food chain. Initially the science was focused on 
understanding field-level farming practices that use few external inputs but high agrobiodiversity, 
emphasize recycling and maintenance of soil and animal health, including managing interactions 
among components and economic diversification. The focus has since expanded to include 
landscape-scale processes, encompassing landscape ecology and, more recently, social science 
and political ecology related to the development of equitable and sustainable food systems. 

3. Agroecological practices harness, maintain and enhance biological and ecological processes in 
agricultural production, in order to reduce the use of purchased inputs that include fossil fuels 
and agrochemicals and to create more diverse, resilient and productive agroecosystems. 
Agroecological farming systems value, inter alia: diversification; mixed cultivation; intercropping; 
cultivar mixtures; habitat management techniques for crop-associated biodiversity; biological pest 
control; improvement of soil structure and health; biological nitrogen fixation; and recycling of 
nutrients, energy and waste. 

4. There is no definitive set of practices that could be labelled as agroecological, nor clear, 
consensual boundaries between what is agroecological and what is not. On the contrary, 
agricultural practices can be classified along a spectrum and qualified as more or less 
agroecological, depending on the extent to which agroecological principles are locally applied. In 
practice this comes down to the extent to which: (i) they rely on ecological processes as opposed 
to purchased inputs; (ii) they are equitable, environmentally friendly, locally adapted and 
controlled; and (iii) they adopt a systems approach embracing management of interactions 
among components, rather than focusing only on specific technologies. 

5. Social movements associated with agroecology have often arisen in response to agrarian crises 
and operated together with broader efforts to initiate widespread change to agriculture and food 
systems. Agroecology has become the overarching political framework under which many social 
movements and peasant organizations around the world assert their collective rights and 
advocate for a diversity of locally adapted agriculture and food systems mainly practised by 
small-scale food producers. Social movements highlight the need for a strong connection to be 
made between agroecology, the right to food and food sovereignty. They position agroecology as 
a political struggle, requiring people to challenge and transform the structures of power in 
society. 

6. There have been many attempts to set out principles of agroecology in the scientific literature. 
This report suggests a concise and consolidated set of 13 agroecological principles related to: 
recycling; reducing the use of inputs; soil health; animal health and welfare; biodiversity; synergy 
(managing interactions); economic diversification; co-creation of knowledge (embracing local 
knowledge and global science); social values and diets; fairness; connectivity; land and natural 
resource governance; and participation. 

7. An agroecological approach to SFSs is defined as one that favours the use of natural processes, 
limits the use of external inputs, promotes closed cycles with minimal negative externalities and 
stresses the importance of local knowledge and participatory processes that develop knowledge 
and practice through experience, as well as scientific methods, and the need to address social 
inequalities. This has profound implications for how research, education and extension are 
organized. An agroecological approach to SFSs recognizes that agri-food systems are coupled 
with social-ecological systems from the production of food to its consumption with all that goes 
on in between. It involves agroecological science, agroecological practices and an agroecological 
social movement, as well as their holistic integration, to address FSN. 

8. Agroecology is practised and promoted in various locally adapted forms by many farmers and 
other food system actors around the world. Their experience underpins a continuing debate 
about the extent to which agroecological approaches can contribute to design SFSs that achieve 
FSN at all levels. This debate revolves around the following three critical issues. (i) How much 
food needs to be produced to achieve FSN; centred on whether FSN is mainly a problem of 
availability or more an issue of access and utilization? (ii) Could agroecological farming systems 
produce enough food to meet global demand for food? (iii) How to measure the performance of 
food systems, taking into account the many environmental and social externalities that have 
often been neglected in past assessments of agriculture and food systems? 

9. There is no single, consensual definition of agroecology shared by all the actors involved, nor 
agreement on all the aspects embedded in this concept. While this makes it hard to pin down 



15 

exactly what is agroecology and what is not, it also provides a flexibility that allows 
agroecological approaches to develop in locally adapted ways. There can be tensions and 
diverging views between science and social movements around whether social and political 
dimensions are critical for agroecology to be effectively transformative and whether these 
dimensions should be distinguished from agroecological practices and techniques focused at 
field and farm scales. There are emerging efforts to define which agricultural practices are 
agroecological or not, allied to discussions about convergence or divergence with organic 
agriculture, which is more prescriptive, and about the development and use of certification 
schemes. 

10. There has been much less investment in research on agroecological approaches than on other 
innovative approaches, resulting in significant knowledge gaps including on: relative yields and 
performance of agroecological practices compared to other alternatives across contexts; how to 
link agroecology to public policy; the economic and social impacts of adopting agroecological 
approaches; the extent to which agroecological practices increase resilience in the face of 
climate change; and how to support transitions to agroecological food systems, including 
overcoming lock-ins and addressing risks that may prevent them. 

11. Five phases have been identified by Gliessman (2007) in making agroecological transitions 
towards more sustainable food systems. The first three operate at the agroecosystem level and 
involve: (i) increasing input use efficiency; (ii) substituting conventional inputs and practices with 
agroecological alternatives; and iii) redesigning the agroecosystem on the basis of a new set of 
ecological processes. The remaining two steps operate across the whole food system and 
involve: (iv) re-establishing a more direct connection between producers and consumers; and 
(v) building a new global food system based on participation, localness, fairness and justice. 
While the first two steps are incremental, the latter three are more transformative. 

Innovation for sustainable food systems 
12. Innovation in this report refers to the process by which individuals, communities or organizations 

generate changes in the design, production or recycling of goods and services, as well as 
changes in the surrounding institutional environment. Innovation also refers to the changes 
generated by this process. Innovation includes changes in practices, norms, markets and 
institutional arrangements, which may foster new networks of food production, processing, 
distribution and consumption that may challenge the status quo. 

13. Innovation systems are the networks of organizations, communities, enterprises and individuals 
within which changes are generated and spread. Innovation platforms are initiatives or efforts 
bringing together diverse stakeholders to create space for co-learning and collective action that 
support transitions towards SFSs for FSN. 

14. Conventional views of innovation in agriculture have often focused on the introduction and 
spread of adoption of new technologies. Recently greater emphasis has been placed on 
promoting: (i) inclusive and participatory forms of innovation governance; (ii) information and 
knowledge co-production and sharing among communities and networks; and (iii) responsible 
innovation that steers innovation towards social issues. 

15. Innovations in agriculture and food systems are distinct from those in many other sectors, 
because ecological processes and social interactions have a central role. Therefore, adaptation 
to local environmental and social conditions is critical in the innovation process. Food producers 
have intimate knowledge of the agroecosystems within which they act, so that agri-food 
innovation systems may draw heavily on local knowledge and practices. 

16. This report describes several innovative approaches to SFSs and clusters them in two main 
categories: (i) sustainable intensification of production systems and related approaches 
(including climate-smart agriculture, nutrition-sensitive agriculture and sustainable food value 
chains) that generally involve incremental transitions towards SFSs; and (ii) agroecological and 
related approaches (including organic agriculture, agroforestry and permaculture) that some 
stakeholders consider to be more transformative. While the former category starts from a 
premise that, to address future challenges, productivity per unit of land needs to increase in a 
sustainable manner, which is what is meant by sustainable intensification, the latter emphasizes 
reducing inputs and fostering diversity alongside social and political transformation focused on 
improving ecological and human health and addressing issues of equity and governance. 
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Figure 2  Historical evolution of Agroecology 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sources:  (A) adapted from Silici (2014), based on Wezel et al. (2009) and Wezel and Soldat (2009); 
(B) adapted from Wezel et al. (2009). 

 

Note: (C) illustrates the disciplinary basis of the principles of agroecology articulated in Section 1.2. 
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Different principles can be implemented at or impact different scales, from local to global, from the 
field to the whole food system. At the agroecosystem or landscape scale, some ecological processes, 
such as water flows, operate over large distances so that what farmers do in one location may impact 
other people positively (clean water supply) or negatively (flooding or contaminated water) many 
kilometres away, across administrative and national boundaries (Jackson et al., 2013). Soil eroded 
from one place may be deposited and support food production elsewhere. Recent research has 
shown that not only surface water flow but also atmospheric transfers across continents are 
important, so that change in vegetation cover in the East African highlands impacts rainfall and hence 
agricultural productivity in the Sahel (van Noordwijk et al., 2014). 

This means that concepts of resource cycles and flows (principles 1 and 5) need to be related to the 
scales at which they operate, and many ecosystem services, such as pollination, quantity and quality 
of water provision and habitat provision for biodiversity conservation, only manifest at landscape scale 
and, hence, can only be managed by collective action of farmers and other stakeholders (Pagella and 
Sinclair, 2014). Application of agroecological principles often aims at reducing externalities associated 
with current models of agricultural production. Measuring and valuing ecosystem service provision at 
a range of scales is a key area of innovation required to measure performance of food systems in 
ways that address their sustainability. This is further developed in Chapters 2 and 3. 

All these agroecological principles contribute, in different direct and indirect ways, to FSN. For 
instance, principle 2 (reducing the dependency on purchased inputs) can reduce food insecurity in 
particular for smallholders and for poor farmers because less money is spent on buying inputs and so 
there is less reliance on credit and, therefore, potentially more resources to buy food (Snapp et al., 
2010; Kangmennaang et al., 2017; Hwang et al., 2016). This is a primary motivation for the Zero 
Budget Natural Farming (ZBNF) agroecological movement in India (Box 8). Principle 9 (social values 
and diets) together with 5 (biodiversity) impact nutrition directly (Jones et al., 2014b; Powell et al., 
2015; Bellon et al., 2016; Demeke et al., 2017; Lachat et al., 2018; HLPE, 2017a,b). Co-creation of 
knowledge (principle 8) can also have indirect positive impacts on FSN (Box 9). Principle 11 
(connectivity) may contribute to strengthen local economies, increasing the proportion of value added 
remaining on farms and enabling producers to better meet the food needs and demands of local 
consumers. This latter point can be supported by strong social organizations, which foster greater 
participation of local food producers and consumers in decision-making (principle 13). 

  







43 

Box 9 Participatory agroecology research to address food security and nutrition in 
Malawi 

Using participatory education and agroecology in Malawi, thousands of rural families have seen 
dramatic improvements in maternal and child nutrition, food security, crop diversity, land management 
practices and gender equality. Central to the success of this long-term programme has been iterative, 
participatory, transdisciplinary research methods that used multiple measures to assess and improve 
farming and social change with participating farmers (Bezner Kerr and Chirwa, 2004;  Nyantakyi-
Frimpong et al., 2017). Agroecology education was integrated with nutrition and social equity issues 
through interactive, dialogue-based methods, such as recipe days, discussion groups and theatre 
(Satzinger et al. 2009;  Bezner Kerr et al., 2016a; Bezner Kerr et al., 2018a). Peer-driven farmer-led 
methods mobilized communities to test and use agroecological practices such as legume intercrops, 
compost, agroforestry and crop diversification (Bezner Kerr et al., 2007;  Bezner Kerr et al. 2018b; 
Owoputi et al., 2018). When farmers used more agroecological practices, such as the incorporation of 
nutrient-rich legumes into maize-based cropping systems, yields stabilized, fertilizer costs fell and soil 
cover increased (Snapp et al., 2010;  Kangmennaang et al., 2017; Owoputi et al., 2018). Households 
using agroecological practices who participated in community education programmes had significant 
improvements in child growth, food security, maternal dietary diversity and self-reported health (Bezner 
Kerr et al., 2010; Nyantakyi-Frimpong et al., 2016a; Owoputi et al,. 2018). There was also evidence of 
improved gender and other forms of social equity in communities for households with HIV-positive 
family members (Bezner Kerr et al., 2016b, 2019; Nyantakyi-Frimpong et al., 2016b). In households 
where spouses began discussing farming practices with each other, there were higher levels of food 
security and dietary diversity. Farmers began to take more pride in their own experimentation, traditional 
knowledge and ability to mentor others (Bezner Kerr et al., 2018b). Some communities organized the 
sharing of seeds and agroecological knowledge, and reported greater resilience under conditions of 
poor rainfall due to improved soil quality (Bezner Kerr et al., 2018b, 2019). 

Key findings from the case study: 

�x Farmer-to-farmer teaching and experimentation were the primary teaching approaches and were 
effective at sharing knowledge. 

�x Unequal social relationships including gender inequalities were assessed, discussed and improved 
over time. 

�x Relevant educational strategies were developed by local communities to address these inequalities in 
an iterative way. 

�x Linking agroecology to FSN outcomes took at least two years before such outcomes were realized, 
and required transdisciplinary and participatory approaches. 

1.3 Contribution of agroecological approaches to food security 
and nutrition for rural consumers in low-income countries 

Not only do agroecological practices contribute to FSN, but they also contribute to 10 of the 17  SDGs 
(UN, 2015) through integrated practices that cut across many areas (FAO, 2018a) and help address 
poverty and hunger, education, gender equality, decent work and economic growth, reduced 
inequalities, responsible consumption and production, climate action, life on land, and peace and 
justice. Along with the SDGs, agroecology can also contribute to the Koronivia Joint Work on 
Agriculture (KJWA) (St-Louis et al., 2018) on adaptation, soils, nutrient use, manure management and 
livestock systems (see points 2.c, 2.d, and 2.e of the KJWA), and help realize the aims of the Paris 
Climate Agreement, the CBD and the United Nations Convention to Combat Desertification (FAO, 
2018a). 

Beyond yield and production, an assessment of the contribution of agroecological approaches to FSN 
needs to incorporate multiple metrics that take into account social, economic and environmental 
impacts of agriculture. 

Agroecological approaches could play an important role in securing sustainable diets for all now and 
in the future as part of a transition towards more sustainable food systems that enhance FSN (De 
Schutter, 2011, 2012; IPES-Food 2016, DeLonge et al., 2016). Numerous studies have found positive 
relationships between diversified farming systems (a key principle of agroecology), household dietary 
diversity and nutrition (Talukder et al., 2000; De Clerck, 2013; Oyarzun et al., 2013; Jones et al., 
2014b; Khoury et al., 2014; Carletto et al., 2015; Kumar et al., 2015; Olney et al., 2015; Shively and 
Sununtnasik, 2015; Jones, 2017). 
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Figure 3  Five levels of transition towards SFSs and related principles of Agroecology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: transitions on the left hand side adapted from Gliessman (2007), with rounded boxes to the right 
representing the consolidated set of agroecological principles from Table 1. 
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Diversity 

Maintain and enhance diversity of 
species and genetic resources and 
maintain biodiversity in the 
agroecosystem over time and space, at 
field, farm and landscape scales.  

The deliberate use of greater agrobiodiversity in 
agriculture and food systems than is typical in 
monoculture systems, can make them more 
ecologically and economically efficient and resilient 
and contribute to the development of healthier, 
diversified and seasonally (and culturally) appropriate 
diets. 

Integration 

Increase integration of system 
components throughout the food system 
to realize greater benefits and 
opportunities. 

Deliberate management of interactions among 
components of food systems across scales can 
achieve greater integration, resulting in more efficient 
and sustainable performance throughout the food 
value chain. 

Climate change 
adaptation and 
mitigation 

Design and use agricultural practices 
that contribute to climate change 
adaptation and mitigation 

Adoption of climate-smart agricultural practices can 
increase adaptation to climate change by targeting 
specific climate hazards and/or improving resilience 
of livelihoods at the same time as sequestering 
carbon and reducing emission of greenhouse gases.  

Knowledge 
production and 
dissemination 

Enhance co-creation and horizontal 
sharing of knowledge including local 
and scientific knowledge and innovation. 

Experiential learning and knowledge-sharing among 
practitioners, and co-production of knowledge among 
multi-stakeholder networks, enhance its legitimacy 
and generates innovation adapted to the local 
context. 

Cultural 
coherence 

Build food systems based on culture, 
identity, social and gender equity, 
innovation and knowledge, that include 
healthy, diversified, seasonally and 
culturally appropriate diets of local 
communities and livelihoods 

Food systems based on local culture and identity, 
along with being equitable and connecting producers 
and consumers, are likely to be sustainable. 
Reduction of meat, salt, sugar, ultra-processed foods 
and other unhealthy dietary practices in many diets 
can lead to better nutrition and health outcomes, as 
well as greater sustainability. 

Human and social 
values 

Support dignified and robust livelihoods 
for all actors engaged in food systems, 
especially small-scale food producers, 
based on fair trade, fair employment 
and fair treatment of intellectual property 
rights 

Implementing fair trade, fair employment, fair 
intellectual property (including with respect to genetic 
resources), access to natural resources and social 
and gender equity measures can contribute to 
creating and maintaining fair, dignified and robust 
livelihoods for all actors engaged in food systems. 

Connectivity  

Increase proximity and confidence of 
producers and consumers through fair 
and short distribution networks that 
embed food systems in local 
economies. Support alternative 
production and consumption models. 

Better connecting producers and consumers (through 
shorter supply chains, re-embedding food systems in 
local economies, encouraging a circular economy) 
leads to greater trust and confidence among 
producers and consumers in the quality and safety of 
food and less waste along food chains 

Governance  
Recognize food as a basic human right; 
democratize the process of innovation 
and the control of food systems. 

Recognizing food as a basic human right and 
increasing democratic control of food systems are 
key measures that have clear impacts on FSN. 
Institutions with numerical and substantive 
representation of all actors within food systems and 
their participation in decision-making are required for 
their equitable and democratic governance.  

Empowerment 

Recognize and support the needs and 
interests of key stakeholders in food 
systems (especially family farmers, 
smallholders and peasant food 
producers, and consumers). 

Adopting measures to support interests of 
smallholder and family farmers as sustainable 
managers and guardians of natural and genetic 
resources counteracts market failures that favour 
economies of scale with negative externalities.  

Participation 

Encourage social organization and 
greater participation of food producers 
and consumers in how food systems 
operate with particular measures to 
include marginalized groups 

Encouraging social organization and greater 
participation and decision-making of food producers 
and consumers will support decentralized 
governance and local adaptive management of food 
and agricultural systems. 
Democratization of innovations promotes ways that 
communities of people can share information and 
knowledge across distributed networks and 
contributes to innovation most appropriate for local 
contexts. 
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