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FOREWORD
Sustainability and resilience of food systems are a matter of survival, for those who earn their living in 
food production and value chains, but also for humanity as a whole. The COVID-19 crisis impressively 
demonstrated how vulnerable our current food systems are to disruptions. Climate change, though on a 
longer time-scale, poses an even bigger and deeper challenge for our food systems.

Agroecology could be one of the most promising approaches to achieve the mitigation and adaptation 
potentials of agricultural systems to climate change and to strengthen their resilience. Yet, we still lack 
thorough and robust comparative assessments supporting this claim, as well as guiding steps to enable 
the transformation of international and national policies. 

The study at hand, mobilizing international and national level assessments and scienti�c methodologies 
provides solid evidence that biodiverse agroecological systems built on local communities increase 
resilience to climate change. Agroecology is not a silver bullet, but it provides urgently needed impulses 
and principles to transform food systems in line with the sustainable development goals.

The study also identi�es barriers to an agroecological transformation. It shows that overcoming 
silo-thinking, embracing complexity and investing in agroecological, integrated research and access 
to knowledge through functioning extension services are much needed. Policies need to provide an 
enabling environment and a level playing ground for enhancing the adoption of agroecological principles. 
Evidence-based policy setting is therefore the need of the hour.

We welcome this work done through a strong multistakeholder and multi-level collaboration, engaging 
scientists, farmers, governments and civil society organizations to broaden the knowledge base on the 
agriculture-climate nexus. Enriched and peer-reviewed by external experts� inputs, its results feed into 
parallel policy processes, such as the Koronivia Joint Work on Agriculture (KJWA), the CFS and the COP, 
bridging the gap between science and decision-making processes. 

We thank the Swiss Agency for Development and Cooperation (SDC) for supporting this timely and 
important piece of work.

Frank Eyhorn
CEO, Biovision Foundation 

RenØ Castro
Food and Agriculture Organization (FAO)
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1
C H A P T E R

INTRODUCTION 

1.1�RATIONALE: BRINGING AGROECOLOGY 
INTO CLIMATE CHANGE DISCUSSIONS 
Climate change has severe negative impacts on livelihoods and food systems worldwide, with future 
projections, seriously undermining current efforts to improve the state of food security and nutrition, 
especially in sub-Sahara Africa (SSA) (Strohmaier et al., 2016). The 2018 report on the State of Food 
Insecurity raised an urgent appeal to accelerate and scale-up actions to strengthen resilience and 
enhance adaptive capacity in agricultural sectors. 

There is an urgent need for a transformational change of our food systems towards more sustainability 
and resilience. This was recently highlighted by the Intergovernmental Panel on Climate Change (IPCC) 
Special Report on Global Warming of 1.5°C and the Special Report on Climate Change and Land (IPCC, 
2018; IPCC, 2019), as well as by the State of the World�s Biodiversity for Food and Agriculture report 
(FAO, 2019a) and various other recent key publications on issues related to climate change. 

At the 21st Conference of the Parties (COP21) of the United Nations Framework Convention on Climate 
Change (UNFCCC) in 2015, the Paris Agreement recognized �the fundamental priority of safeguarding 
food security and ending hunger, and the particular vulnerabilities of food production systems to the 
adverse impacts of climate change�. As a response two years later, at COP 23 in Bonn, the international 
community adopted a decision to have a workstream on agriculture through the Koronivia Joint Work on 
Agriculture (KJWA). Through their potential for adaptation, mitigation and building resilience ecological 
and sustainable agriculture and respective food systems are a fundamental part of the solution to tackle 
climate change. These approaches are uniquely placed to help countries deliver on climate goals and the 
2030 Agenda for Sustainable Development.













Introduction 

7

these integrated systems resulted in higher yields. Furthermore, in a survey conducted after Hurricane 
Mitch in Central America, it was found that farmers who were practising diversi�cation experienced less 
damage and economic loss in their farms than their specialized neighbouring farms (Holt-GimØnez, 2002)

The value of integrated and diversi�ed agricultural activities within the farming systems, in particular 
also the role of agroecology and diversity in reducing vulnerability against climate variability and 
extreme weather events, is recognized in the IPCC Special Report on Climate Change and Land (IPCC, 
2019). According to this report, the diversi�cation of different aspects of food systems is a crucial 
element for enhancing performance and efficiency that could manifest into increased resilience, 
reduced risks and maintained stability of food production in the wake of shocks and stresses. Since 
agroecology promotes diversi�cation and synergistic relationship between farm components, whilst 
linking all elements of food systems, already Miles et al. (2017) suggested that the adoption of 
agroecological approaches could be an entry point for enhancing resilience for future climatic shocks, 
while at the same time providing a buffer against current shocks, such as droughts and floods. 

FIGURE 3. 	

VULNERABILITY, ADAPTATION AND RESILIENCE FRAMEWORK
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Resilience framework depicting a generic adaptation process and how the elements of adaptation interact to achieve resilience 
(adapted from FAO (2017), DFID Disaster Resilience Framework (2011), TANGO Livelihoods Framework (2007), DFID Sustainable 
Livelihoods Framework (1999), Fraser et al., (2011)). Building stronger resilience to climate change and resilient livelihoods requires 
increasing adaptive capacity and reducing the vulnerability of agroecological systems and livelihoods. These components of resilience 
may at the same time provide mitigation co-bene�ts. 

Measuring resilience
Due to its abstract and multifaceted nature, resilience is a challenging concept to measure (Cumming 
et al., 2005). Claims that some approaches could enhance a system�s resilience better than others are 
mostly based on variables like yield. This often happens when assessing a system�s response to risks like 
drought or �oods since one system is likely to perform better than the other during such events. However, 
for agroecosystems that are classi�ed as both ecological and social, assessing their resilience based on 
outputs such as yield is not suf�cient. There needs to be an identi�cation of some proxies which are 
re�ective of the intertwined nature of ecological and socio-economic components of agroecosystems. 
These proxies or indicators should be able to provide an indication of the level of resilience achieved 
within a system (Cabell and Oelofse, 2012). General rules and principles related to these proxies could 
then be identi�ed and would be a guide towards translating them into actions in an attempt to increase 
resilience (Carpenter et al., 2001). 
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According to Cabell and Oelofse (2012), such rules and principles can be grouped and divided into 
diferent indicators. Their presence in an agroecosystem may indicate that the system is resilient and 
that it possesses the capacity to adapt. These indicators need to be consistent with the agroecosystems 
characteristics which include both physico-chemical (ecological), and socio-economic (social and 
economic) aspects. The aim of assessing resilience should, therefore, be to understand the drivers 
of vulnerability in order to identify some intervention options that can improve climate resilience of 
agroecosystems.

In this study, in order to assess the resilience of agroecological systems, we adopt the resilience 
indicators as suggested by Cabell and Oelofse (2012). In addition, we used the ten elements of agroecology 
(FAO, 2018b), as a de�ning framework for agroecology, which puts more emphasis on the connectedness 
of the social and ecological nature of agroecosystems. We looked at how these different elements  
(or rather the principles contained therein) contribute to the resilience of agroecological systems. These 
indicators could be broadly grouped under the elements of sustainability which are, human, natural, 
social, �nancial and physical capital. These are the capitals of sustainable livelihoods. The proposed 
resilience indicators were then integrated into the SHARP tool (Self-evaluation and Holistic Assessment 
of climate Resilience of farmers and Pastoralist). With this tool we assess which livelihood capitals of 
agroecological systems contribute to building their resilience. This overall conceptualization of the study 
is illustrated in Figure 4 below. 

FIGURE 4.	

LINKING FAO�S 10 ELEMENTS OF AGROECOLOGY AND GLIESSMAN�S FIVE LEVELS OF FOOD SYSTEM  
TRANSFORMATION (INSPIRED BY HLPE REPORT) WITH THE 13 SHARP RESILIENCE INDICATORS 
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2
C H A P T E R

INTERNATIONAL 
 POLICY POTENTIAL 

2.1�APPROACH
In this section, we present how agriculture developed as a topic in the international climate change 
policy debate and what role agroecology plays in current climate policies. A systematic literature research 
on policy reviews and reports was conducted to line out the historic developments (Section 2.2.1). 

To capture the role of agroecology in international climate change policies, a mixed-methods approach 
was applied. In the quantitative analysis, NDCs of 136 countries (Section 2.2.2) and all the submissions 
(as well as the of�cial workshop reports) on topics 2(a), 2(b), 2(c), and 2(d) related to KJWA (Section 2.3) 
were individually and systematically analysed, from an agroecological perspective. The conceptual 
framework for this analysis builds on FAO·s ten elements of agroecology (FAO, 2018b). In order to 
determine whether or not a speci�c point raised in any of the submissions can be considered to be 
addressing one of these ten elements, the indicators of Biovision·s Agroecology Criteria Tool (ACT) were 
applied (Biovision, n.d.).

These quantitative results are complemented by a qualitative analysis of 15 semi-structured interviews 
led with selected individuals (Annex 1) from key positions in governmental, multilateral, civil society, 
research and farmers� organizations. The objective of the interviews was to gain an in-depth understanding 
of stakeholders� opinions on and perceptions of the role of agroecology in the international climate 
change policy debate, particularly within the UNFCCC processes (including the KJWA). Section 2.3.5 
addresses stakeholders� perceptions on the current dynamics and critical points of the debate in the 
UNFCCC processes in general and speci�cally regarding the KJWA. The subsequent Section 2.4 brings 
forward opinions regarding the future outlook on the links between agroecology and other sustainable 
agriculture approaches, and climate change.
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Out of the 136 NDCs analysed, only four countries refer to the co-creation of knowledge, �ve countries 
to culture and food tradition and only two countries refer to human and social values. Countries referring 
to these socio-economic and political elements are mainly from Latin America and the Caribbean. For 
instance, the Republic of Venezuela (2015) aims to mainstream agroecology into school and university 
curricula from pre-school to diploma level. The Republic of Honduras (2015) plans to promote the 
establishment of regional research centres and national outreach programs and the development of 
sustainable systems based on agroecology. Latin American countries, including Guatemala and Bolivia, 
also stand out for acknowledging the importance of and revitalizing indigenous and ancestral knowledge. 

FIGURE 5. 	

FREQUENCY OF REFERENCES TO THE ELEMENTS OF AGROECOLOGY IN NATIONALLY DETERMINED  
CONTRIBUTIONS
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 The degree to which countries highlighted different elements of agroecology as options contributing to both adaptation and mitigation in 
their NDCs. The majority of countries see agroecology mostly as an adaptation strategy. Mitigation is seen mostly through synergies with the 
use of agroforestry and ef�ciency in terms of reduced use of fertilizers.

The degree to which the elements of agroecology are re�ected in countries NDCs differ by regions 
(Figure 6). Synergies are very frequently referred to by countries in sub-Saharan Africa (in 60 percent 
of the NDCs) and Latin America (41 percent). The same regions also emphasize resilience. In NDCs from 
the Asia Paci�c region, on the other hand, ef�ciency and recycling �gure prominently. In the NDCs from 
the Near East and North Africa region, none of the elements of agroecology plays an outstanding role.

Under synergy, which is the most frequently identified agroecology element, the majority of 
the countries refer to agroforestry, silvopastoral and mixed crop-livestock systems. In regard to 
diversity, most countries are aiming to employ different crop varieties and livestock breeds with 
more emphasis on traditional crops and livestock, which are considered more stress-tolerant and 
adaptable to local conditions. For ef�ciency, most countries aim at reducing the use of industrial 
(synthetic) fertilizers by adopting organic fertilizers and promoting integrated pest management. 
Recycling is mentioned mostly in reference to composting and crop residue reuse for soil cover and 
soil organic matter improvement. All of the countries in the Near East and North Africa region that 
included the recycling element refer to wastewater reuse in agriculture. Resilience is seen mostly 
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Many of these initial submissions focussed on the modalities of the KJWA process and on issues related 
to assessment, monitoring and evaluation. A number of submissions expressed the view that the KJWA 
is, above all, a great opportunity for sharing knowledge, experiences and best practices. Thus, some 
submissions include speci�c showcases, whereas others focus on needs and priorities for advancing on 
the respective workshop topic.

It is noteworthy that showcases and best practices are mostly included in the submissions of 
industrialized countries and the West African nation Benin. These �best practices� generally emphasize 
conventional agriculture, biotechnology and digital solutions but also include some agroecological 
practices (e.g. cover crops, no-till, recycling of drainage water, rotational grazing). On the other hand, 
submissions of developing countries (including from the African Group of Negotiators (AGN) the Least 
Developed Countries (LDCs) group, and the African states Benin, Burundi, Kenya and Malawi) usually 
include a list of priorities and needs to advance on the respective topics. These lists, in a considerable 
number of cases, make reference to practices or principles related to agroecology. Speci�c examples 
include capacity building for women and youth, reduced tillage, cover crops, crop rotation, ecosystem-
based grassland management, inclusive property land rights, integrated agro-silvo-zootechnical systems, 
integrated soil fertility management, optimized management of crop residues, organic fertilizers and 
organic farming in general, reforestation, restoration of degraded lands, and valorisation of animal waste. 
Finally, it is important to note that only the LDC group submission highlights the need to integrate 
traditional knowledge. 

FIGURE 7. 	

ROADMAP OF THE KORONIVIA JOINT WORK ON AGRICULTURE (KJWA)
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 Chiriacò et al., 2019a.

Parties and observers to the UNFCCC are invited to submit their views ahead of each of the workshops 
on the six topics agreed upon in the roadmap of the KJWA. 

In the following sections an individual and systematic review of all the submissions (as well as the of�cial 
workshop reports) on topics 2(a), 2(b), 2(c), and 2(d) from an agroecological perspective is presented. 
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A number of interviewees highlight that agroecology is �clearly gaining momentum�, although it still 
remains a controversial topic. As a representative of FAO phrases it: agroecology is a �dif�cult agenda 
to move forward, with big powerful countries with dominant industrial agricultural systems� opposed 
to it in principle. Further, a negotiator re�ected: �Agroecology is increasingly being mentioned but 
technological details etc. do not receive suf�cient attention and detailed explanations are mostly lacking�. 
Generally, several interviewees mentioned they were missing a stronger science-policy interface in the 
KJWA workshops and feel that capacity-building and awareness-raising is often missing for negotiators 
to be suf�ciently equipped to tackle the different topics discussed.

Finally, different interviewees expressed confusion or even frustration regarding the myriad of concepts 
and approaches without clear distinction (e.g. agroecology, CSA, conservation agriculture, ecosystem-
based adaptation, nature-based solutions, and SLM). Some see it as the mandate of UN institutions, such 
as FAO, to clarify, show evidence, and showcase different options, thus providing a global framework. On 
the other hand, speaking from a farmer perspective, an interviewee �ags that �it�s not about black or 
white but rather the diversity of options� and �the core of the debate should focus on one factor that 
these concepts should all have in common: pro�tability and the need for improving farmers� wellbeing�.

2.4�OUTLOOK: FUTURE POTENTIAL OF 
AGROECOLOGY TO BE BACKED BY UNFCCC
�Koronivia gave soul to agriculture in the climate change discussions��, and interviewees all agree that 
as the only active agenda point focusing solely on agriculture, �the process itself is extremely valuable 
and important�. Yet some regret that �discussions do not lead to any concrete decisions or actions�. An 
interviewee highlights that the Koronivia process is currently missing the grasp of transformational 
change of the agricultural system as it limits itself to food security, not embracing the entire food 
system. There is a lot of hope for post-COP 25, as this is perceived as �a big turning point for agriculture 
within the UNFCCC processes�, the �test phase for the KJWA to show it is useful� and make it a �trigger 
of change�.

There are diverging views on the question of whether agroecology has a chance to be promoted in the 
KJWA outcomes. Some, especially negotiators and researchers, feel it as �quite possible�. They highlight 
the numerous interventions on agroecology during workshops and in submissions from the Global North 
and South (regarding soil-related issues for example, as shown in Section 2.3.3) as well as the inclusion 
of agroecology in the IPCC Special Report on Climate Change and Land. Even though they may not be 
promoted by name, some interviewees are sure that agroecological practices and principles will play an 
important role in any conclusions and outcomes.

A majority, however, express more doubts and see it as �unlikely� for different reasons. A negotiator 
highlights that agroecology is �still perceived as being too idealistic and dogmatic and most actors are 
obliged to balance the opinions and demands of different interest groups�. A researcher mentions not 
expecting �such a level of detail on technologies and approaches but rather outcomes on modalities 
and processes�, an NGO representative mentions that �agroecology as a solution or system is not very 
prominent in the debates�. Key barriers for enhanced integration of agroecology in the international 
climate change policy debates are described in text Box 1.

Nevertheless, it is important to note that many interviewees from different backgrounds insist on the 
�strong need for the engagement of people advocating on agroecology in this debate�. Many highlight 
that �any effort to have this on the agenda in the discussion is important�. Also, some mention that 
discussions on agroecology will shape and in�uence agricultural development activities of member states, 
through the promotion of country experiences and best practices. Examples of what worked in countries 
being the most convincing argument. 
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2.5�CONCLUSIONS: POTENTIAL 
TO INTEGRATE AGROECOLOGY IN 
INTERNATIONAL CLIMATE CHANGE POLICIES
Only recently the link between agriculture and climate change began to be properly articulated at the 
international policy level and �nally, the dichotomy between climate change mitigation and adaptation 
seems to have been largely overcome. The establishment of the KJWA was a breakthrough as it brought 
an unprecedented emphasis on climate change � agriculture nexus and the potential of agriculture to 
contribute to both mitigation and adaptation simultaneously.

A detailed analysis of 136 NDCs and all submissions to the �rst four KJWA workshops demonstrate 
that a considerable number of countries and stakeholders from different backgrounds see agroecology 
and related approaches as a promising means for reaching adaptation and mitigation targets and at the 
same time increase the resilience of the food systems. Individual elements of agroecology, particularly 
in regard to soil health and natural resource cycles, are perceived as auspicious approaches. The systemic 
nature of agroecology and especially its socio-economic and political elements receive far less attention. 
Submissions by observers to the UNFCCC, especially those of some CSOs, are much more demanding and 
call for a fundamental transformation of the food system. Such transformation is also acknowledged by 
the UNFCCC secretariat, stating that �it is generally accepted that successful adaptation to climate change 
requires transformation and paradigm shifts� and by the EU referring to agroecology as a transformational 
approach as well as an example of �sustainable land/soil management practices�. Also, recent reports by 
the IPCC, the UNCCD-SPI and the IPBES indicate an increasing convergence of the three �Rio Conventions� 
and demonstrate a shared focus on transformative approaches as well as nature-based solutions. 

Based on these �ndings, it is not surprising that many of our high-level interview partners from diverse 
institutions highlighted that agroecology is gaining momentum. However, given the complex political 
economy underlying decision-making under the UNFCCC and the still contentious nature of agroecology, 
few believe that agroecology will be speci�cally promoted in an of�cial outcome of the KJWA. Many 
believe that it is rather likely that individual elements or practices of agroecology will be promoted 
under a different umbrella term, such as ecosystem-based adaptation, CSA or nature-based solutions. It 
is key to prevent the risk that an of�cial outcome on agroecology gets stripped of its social, economic 
and political dimensions and hence of its core holistic, systemic and transformative nature, which is 
fundamental for its potential to build resilience to climate change.
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3
C H A P T E R

2
META-ANALYSIS: POTENTIAL 

OF AGROECOLOGY  
TO ADAPT AND INCREASE  

RESILIENCE TO  
CLIMATE CHANGE

3.1�INTRODUCTION
In this section we investigate how robust the knowledge base for the various claims on agroecology as a 
strategy for climate change adaptation and mitigation co-bene�ts is. As laid out in the previous chapters, 
agroecology is increasingly perceived as a promising approach to address climate change. However, the 
knowledge base for such claims is not always clear and the debate is often dominated by ideological 
and value-based rather than scienti�c arguments. While a huge number of case studies and summarising 
reports illustrates the potential of agroecology for increased sustainability and climate change adaptation 
in particular (Côte et al., 2019; Sinclair et al., 2019; IAASTD, 2009), the overall evidence-base lacks 
systematic scienti�c syntheses of the key indicators for agroecology as a comprehensive approach. This 
contrasts with the situation of organic agriculture, for example, where a number of recent meta-analyses 
on yields, �nancial performance, soil organic carbon and other environmental aspects is available 
(Gattinger et al., 2012; Crowder and Reganold, 2015; Seufert and Ramankutty, 2017; Sanders and 
Hess, 2019; Seufert, 2019). Such robust scienti�c evidence-base is however central for triggering any 
signi�cant policy support for agroecology and farmer adoption when stronger calls are voiced that 
agricultural policies should become more evidence- and results-based. This chapter aims to close this 
knowledge gap on the performance of agroecology with regard to climate change adaptation by compiling 
and analysing the scienti�c evidence from this rich body of existing knowledge on agroecology.
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3.2�METHODOLOGY
To synthesise this evidence, the analysis draws on two types of results. First, there is a considerable 
number of case studies that assess the climate change adaptation potential of production systems which 
are judged agroecological by the authors. An extensive literature search on those in English, Spanish, 
French, Portuguese and Italian was undertaken, and only the studies that a) were peer-reviewed, 
b) contained information on an agroecological system in comparison to some baseline system, and c) provided 
quantitative evidence for the relative performance regarding at least one indicator for climate change adaptation 
and resilience (Chapter 1.3) were retained. These studies are referred to as �single system comparison studies�. 

Second, there is a huge number of case studies that analyse how agricultural production systems, practices 
and characteristics that strongly relate to agroecology or some of its key elements (but without referring 
explicitly to this term) correlate with indicators of climate change adaptation and resilience. Examples are 
comparisons of organic versus conventional production systems with respect to yield stability; comparisons of 
different levels of species richness in agro-ecosystems with respect to total biomass production; comparisons 
of systems with organic fertilizers to such with mineral fertilizers with respect to soil fertility; or comparisons 
of how systems with a special focus on soil fertility perform in the face of extreme events if compared to 
conventional systems. This second type of case studies has repeatedly been synthesized in several meta-
analyses and reviews on various topics. Thus, the search was not targeted at these underlying case studies 
speci�cally, but directly draw on the results from the corresponding meta-analyses and reviews. By this, the 
analysis also covers the knowledge based on case studies that do not explicitly refer to agroecology but to 
some of its key components as captured in the ten elements of agroecology (FAO, 2018b) (for a full description 
of the terms, see Annex 2.1).

This analysis employs the notion of agroecology used by FAO, structuring it along the ten elements 
embracing agronomic, environmental, social, economic and institutional dimensions (FAO, 2018b) 
(see Chapter 1.3 and Figure 2). The performance analysis regarding climate change adaptation refers, 
instead, to the indicator framework implemented in the SHARP climate resilience assessment tool (Cabell 
and Oelofse, 2012; FAO, 2015) and the ten performance indicators proposed by the global analytical 
framework for the multi-dimensional assessment of agroecology (FAO, 2019b).

It is key to highlight that this approach may result in two types of bias. First, the review on single case 
studies does not cover any study that is not self-declared agroecological. However, the studies without 
reference to agroecology are covered in both meta-analyses and reviews, keeping in mind that ultimately 
this bias limiting the choice of case studies does not result in biases within the knowledge base covered. 
Second, the meta-analyses and reviews may cover some of the single agroecological case studies as well. 
However, given the low number of the latter compared to the huge number of studies covered in these 
meta-analyses and reviews, this potential double-count will not result in any relevant bias. For the detailed 
methodology, please see Annex 2. 

3.3�RESULTS
As explained above, we did an extensive literature search on agroecological case studies in various 
languages. This resulted in the considerable number of 185 studies of potential interest for our review. 
It then turned out, however, that only a few of these agroecological studies met our restrictive inclusion 
requirements. We emphasize again, that we have chosen to be rather restrictive and apply high standards 
to the studies included, with the aim to provide a robust knowledge basis that cannot be criticised from 
being biased in favour of agroecology. Furthermore, the studies retained covered a vast heterogeneity 
of cases. Thus, it has not been possible to do any formal synthesis of those in the form of a statistical 
meta-analysis. On the other hand, we found a considerable number of meta-analyses and reviews on 
production systems, practices and characteristics that closely relate to agroecology and hence decided 
to base our analysis primarily on those rather than on the agroecological case studies. In the following, 
we present the results from these reviews �rst, then addressing the single system comparison studies.
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FIGURE 12. 	

DISTRIBUTION OF AGROECOLOGICAL PRACTICES IN THE SINGLE SYSTEM COMPARISON STUDIES, ORDERED  
ACCORDING TO THE TEN ELEMENTS OF AGROECOLOGY THEY REFER TO, FROM LOWER (LEFT) TO HIGHER 
ELEMENTS (RIGHT) (SEE SECTION 1.4.1)
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Second, on a more aggregate level, adopting the FAO ten elements as a lens to the analysis of the 
practices, we can notice a strong emphasis on the six �production-related� elements of agroecology 
(i.e. ef�ciency, recycling, regulation, diversity, resilience, synergies, in total covering 90 percent), with 
a focus on diversity and ef�ciency (together 50 percent). The element �co-creation and sharing of 
knowledge� is reported 5 times (6 percent), while the other more encompassing elements, �circular and 
solidarity economy�, �culture and food traditions� and �human and social values� are almost missing 
(Figure 13). Nevertheless, the elements covered closely relate to various aspects of increased resilience 
and thus, despite not resulting in a holistic coverage of agroecology, contribute to climate change 
adaptation. Furthermore, many elements relate to increased mitigation co-bene�ts, such as re�ected in 
increased ef�ciency, reduced use of mineral fertilizers or increased soil carbon levels that are reported 
in the case studies. 
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FIGURE 13. 	

DISTRIBUTION OF FAO ELEMENTS OF AGROECOLOGY IN THE SINGLE SYSTEM COMPARISON STUDIES
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 This lack of coverage of systemic aspects is also re�ected when relating the practices to the Gliessman 
levels (Figure 14). About 40 percent of the practices reported in the studies refer to Gliessman level 3, 
i.e. to �Redesign the agroecosystem so that it functions on the basis of a new set of ecological processes� 
while almost 50 percent refer to the lower levels one and two, where no re-design of production systems 
is taking place. Only about 10 percent of practices refer to level four (�Re-establish a more direct 
connection between those who grow our food and those who consume it�) and two only relate to level 
�ve (�[�] build a new global food system [�]�).

FIGURE 14.	

DISTRIBUTION OF GLIESSMAN LEVELS IN THE SINGLE SYSTEM COMPARISON STUDIES
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The analysis of these case studies thus shows that there is incomplete coverage of the different aspects 
of agroecology. Most studies focus on practices that are relevant in agroecology, but taken for themselves 
do not provide holistic coverage of agroecology as they miss a whole food-system focus. Another aspect 
of restricted coverage relates to production systems. The studies mainly focus on crop production and 
silvopastoral livestock systems, while non-timber forestry products and aquaculture are lacking, which 
also re�ects that agroecology is not prominently discussed in these contexts. 

Figure 15 illustrates the extent in which some of the criteria of performance of agroecology of the 
Tool for Agroecology Performance Evaluation (TAPE), which is a test version of the FAO Global Analytical 
Framework for Multi-Dimensional Assessment of Agroecology (FAO, 2019c), are reported in the single 
system comparison studies. Some papers used different indicators than suggested by the FAO global 
analytical framework to capture some criteria, such as �wealth�, which we then subsumed under the 
corresponding criterion (here �income�) in the graph. 

The studies focus mainly on �productivity� (i.e. yields, 27 percent of cases reported), �soil health�  
(21 percent) and �agricultural biodiversity� (17 percent), followed by �food security� and �income� 
(each at 12 percent). This captures four of the criteria from the economy, environment and health and 
nutrition dimensions of the framework, which most closely relate to climate change adaptation (criteria: 
soil health; agricultural biodiversity; income; productivity). 

FIGURE 15. 	

NUMBER OF REPORTED CASES THAT MATCH THE RESPECTIVE INDICATORS IN THE SINGLE SYSTEM  
COMPARISON STUDIES

����������

�

�

�

�

�

��

��

��

��

��
��

���
���

����
��

��

���
��

��
�����

���
��


���
���

����
��


��
���

��	
���

���
��

�

�����
�	�

���

��

��

���
���

�
���
���

���

���
��

���
��

���
���

���
��

���
�

����
���

���	�
���

��

���
��

����
��

���
��

���
��

���
��

����
�
��

���
��

�

���
��

���
��

����
��


���
���

���
��

���

��
���

���

���

���
���



���
��

���

����
��

���
���

�����
�	�

���
��

��
����

��
���

���
��

��
���

��
��

����
 ��

�
��
���

��
�

���
��

��
��

���
���

��
���

��	��
��

��























THE POTENTIAL OF AGROECOLOGY TO BUILD CLIMATE-RESILIENT LIVELIHOODS AND FOOD SYSTEMS

46

environmental aspects, social interactions, economic components and governance. However, the modules 
on governance and energy conservation practices were omitted in the survey exercise. Furthermore, since 
the module on general information doesn�t result with the scoring, this brought the number of modules 
used for resilience assessment to a total of 36. These modules are grouped under different domains to 
which they are applicable. 

The SHARP assessment is based on the combination of quanti�able (objective) and qualitative 
(subjective) questions spanning across the above-mentioned domains. Regarding the objective 
information, each module was divided into subcomponents de�ning different aspects of that farm 
component, e.g. module 22 on trees assessed (i) diversity of tree species; (ii) number of trees; and (iii) 
use of tree products etc., and each subcomponent was scored independently. 

To translate into a resilience measurement tool, SHARP gives each subcomponent a score to identify 
the resilience levels of the farm systems. SHARP tool automatically generates three scores for each 
module: technical (objective), adequacy and importance score (subjective). The scores for the objective 
component (i.e. technical scores) are grounded on academic and expert knowledge and they range from 
zero for low resilience to ten for high resilience. The subjective information (self-assessed adequacy and 
importance) is based on the perceived and expressed needs of farmers aimed to capture the perceptions 
of farmers regarding the adequacy/suf�ciency levels of a given farm component or resource, as well as 
the priority of given elements in the farms. Both are measured through a Likert scale: the self-assessed 
adequacy score ranges from zero to ten, with ten corresponding to high adequacy, while the score for 
the self-assessed importance is an inverse scale ranging from ten to zero, where zero is a self-reported 
high priority/importance.

The aggregate of the subcomponent scores, as described above, resulted in the technical score for each 
module, which provides an objective estimation of the resilience of the farm system. 

Only considering the technical scores, the SHARP modules are compiled into sub-indicators and are 
aggregated in a manner that the 13 agroecosystem resilience indicators can be measured as de�ned by 
Cabell and Oelofse (2012). Table 1 below shows how the technical score of different sub-indicators is 
translated into resilience scores for different indicators of resilience. 

TABLE 1. 	

AN EXTRACT OF SHARP SCORING AGROECOSYSTEM RESILIENCE INDICATORS BASED ON MODULES AND  
SUB-INDICATORS

SHARP AGROECOSYSTEM 
RESILIENCE INDICATOR

SHARP SUB-INDICATORS SHARP MODULE THEME SHARP MODULE SUB-COMPONENTS 
(QUESTIONS)

1. Socially self-organized 1.1 Group membership 36. Group membership 36. Participation level

36. Initiation of the group

1.2 Access to local farmer�s 
markets

30. Access to markets 30. Sell of produce in local markets/
cooperatives/associations

30. Access to information on market 
prices

1.3 Previous collective action 35. Community cooperation 35. Joint problem solving by 
community members

35. Mechanisms in place for problem-
solving

1.4 Access to communal 
resources

5. Land access 5. Area of communal land accessible

1.5 Financial support 33. Access to financial 
services

33. Financial support received when 
needed

5. Optimally redundant 5.1 Varietal diversity 13. Animal production 13. Number of breeds

6. Crop production 6. Number of crop species

Resilience indicator score (socially self-organized) is an aggregate of sub-indicator scores (1.1 group membership, 1.2 access to local 
farmer�s markets etc.). The sub-indicator scores are obtained from the SHARP module subcomponents. Alike sub-indicator, 5.1 (Varietal 
Diversity) is an aggregate score obtained from both the animal and crop production module.
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TABLE 2. 	

ACTORS ENGAGED IN THE KENYA POLICY-MAKING PROCESS AND THEIR ROLES

ACTORS ROLES

STATE ACTORS

Policy Directorate and Engineering Dept. 
at MOALF

� Identify policy gaps 
� Main actor to develop policies

County Government � Identify policy gaps 
� Once a policy has been developed, domesticate the policy to suit their context
� Implement policies

Members of Parliament � Pass or reject the policy

NON-STATE ACTORS

Donor Organization � Provide funding for policy development and/or implementation
� Provide technical expertise

INGOs � Provide funding for policy development and/or implementation
� Provide scientific evidence to identify the extent and nature of the problem that 

the policy will address
� Provide technical expertise

Universities and research institutes � Provide scientific evidence to identify the extent and nature of the problem that 
the policy will address

� Provide technical expertise

CSOs � Involved in policy validation processes
� Lobbying with policy makers
� Summarizing the policy into a text that is easily understood by farmers and 

consumers
� Policy implementation at grassroot level
� Policy gap identification

Private sector �	 Policy gap identification
�	 Funding for policy development

Farmer organizations* �	 Policy development and implementation

* Kenya small scale farmers� federation (KEFF); Kenya national farmer federation; Kenya Agricultural Industrial networks; Kenya Dairy Board

Notwithstanding the generalities outlined in Table 2, the speci�c roles and agendas of different 
actors are highly dependent on the policy being developed. Further, two insights that were given by FGD 
participants are particularly noteworthy:

�Kenya lacks a strong consumer movement that can participate in agriculture policy design 
and implementation.�

and

�The policy directorate in the Ministry of Agriculture does a lot of moderation in policy 
development. They do not want every actor to start proposing policy development.�

Overall perception of agroecology among stakeholders
The interviews and FGDs revealed that agroecology is an ill-de�ned and seldom used term among 
stakeholders in Kenya. Frequently, it is interchangeably used with CSA. For many actors there is not a clear 
line that sets agroecology apart from CSA. On the other hand, the perception prevails that agroecological 
practices are commonly used by Kenyan farmers, although mostly under different umbrella terms. Only 
stakeholders who are directly involved in promoting agroecology (mostly CSOs) are able to de�ne what 
it entails and clearly distinguish it from CSA.

For most of these stakeholders, agroecology is seen as a holistic farming process that involves a number 
of practices such as integrated soil and water management, crop diversi�cation; use of natural processes and 
inputs in crop and livestock production; and that emphasises sustainability, biodiversity and human health. 
It is considered an approach that can help communities adapt to the effects of climate change while building 
their resilience, hence a means of feeding the population especially at a time of changing weather patterns.
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In Eastern Kenya, the ICE promotes agro-ecological farming practices such as the use of indigenous 
crop varieties, agroforestry, organic farming and livelihood diversi�cation among smallholder farmers. 
ICE has successfully conducted training programmes geared towards food sovereignty, that led to several 
impacts, including: (i) the revived use of twelve varieties of indigenous seeds; (ii) erection of effective 
cereal storage structures for over 100 households; (iii) equipping 470 households with water harvesting 
and storage tanks; and (iv) the adoption of agroecological practices such as agro-forestry, terracing, 
water and soil conservation techniques by at least 800 farmers.

The reduction of industrial input usage can be regarded as level one agroecology, while the substitution 
of conventional practices with agroecological practices can be regarded as level two agroecology 
(Gliessman, 2016; Mier et al., 2018). Based on the training and eventual adoption of the practices, 
farmers were trained on (to varying degrees), farmer af�liation with SINGI and ICE for more than �ve 
years was considered to be in �agroecological transition� or �agroecological�. 

Sampling Design
The sampling approach was based on spatial distribution and randomized sampling of farmers. The spatial 
sampling focused on 88 farmers from four agroecological zones (AEZs), spanning in three county regions 
in Kenya namely Busia, Meru and Tharaka-Nithi. The distribution across county regions was to enable 
maximum heterogeneity of the sample in terms of gender, age and wealth. Farmers sampled were further 
categorized as agroecological (n=44) and non-agroecological (n=44) (Table 4).

The agroecological farmers (n=23) from AEZ LM1 and LM2 were randomly selected from SINGI�S 
membership list, while the rest of agroecological farmers (n=21) located in AEZ LM5 and IL 5 were 
randomly selected from a membership list of farmer groups af�liated with ICE (Table 4).

FIGURE 17. 	

MAPS OF THE THREE KENYAN COUNTIES (MERU, THARAKA-NITHI AND BUSIA (SECOND PICTURE) AND THE 
SAMPLING SITES
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FIGURE 18. 	

AGROECOLOGICAL AND NON-AGROECOLOGICAL MEAN SCORES FOR 13 AGROECOSYSTEM 
INDICATORS FOR CLIMATE RESILIENCE
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Signi�cant differences were observed in 7 of 13 resilience indicators determined by t-test and indicated as * p<0.05, ** p<0.01 *** p>0.001. 
Agroecological mean scores were higher compared to the non-agroecological farm system for all the resilience indicators that are statistically different.

At the sub-indicator level, significant differences in mean scores were observed in 12 of 92 
sub-indicators (p<0.05). Agroecological farmers had higher mean scores in 11 of these 12 sub-indicators. 
At the module level, mean scores for 6 of 36 modules were signi�cantly higher for the agroecological 
farmers than the non-agroecological farmers.

Priority ranking
Based on the priority ranking assessment (SHARP�s self-assessed importance from the technical, adequacy 
and importance scores of each module as generated by SHARP tool) as shown in Table 6, both the 
agroecological and non-agroecological farmers identi�ed similar modules as priorities, sharing 15 of the 
top 20 modules for intervention.
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TABLE 6. 	

PRIORITY RANKING ASSESSMENT (GREATEST PRIORITIES ON TOP AND LEAST PRIORITIES AT THE 
END OF THE TABLE) FOR AGROECOLOGICAL AND NON-AGROECOLOGICAL FARM SYSTEMS BASED ON 
TECHNICAL, ADEQUACY AND IMPORTANCE SCORES OF EACH SHARP MODULE. THE LOWEST SCORING 
MODULES ARE CONSIDERED OF THE HIGHEST PRIORITY AND REQUIRING INTERVENTION

SHARP FARM SYSTEM MODULE AGROECOLOGICAL FARM 
SYSTEM

NON-AGROECOLOGICAL FARM 
SYSTEM

Insurance 1 1a

Animal Breeding Practices 2 2a

Non-Farm Income Generating Activities 3 7a

Water Access 4 4a

Land Access 5 8a

Leguminous Plants and Trees 30 32

Animal Nutrition and Health 31 30

Decision Making (Household Level) 32 33

Access to financial Services 33 36

Major Productive Assets 34 31

Information and Communication Technologies (ICTs) 35 34

Decision Making (Farm Management) 36 35

Domain results
SHARP results were also assessed based on the four domain levels: agronomic practises, environmental 
aspects, social interactions and economic components as shown in Figure 19. Based on the technical 
scores (4.3-5.9), the farmers indicate a mid-level resilience.

A signi�cant difference was observed in the agronomic practises domain (p<0.001) which covered 
modules on agricultural production, crop production, intercropping, pest management, animal production, 
animal health and nutrition, new varieties and breeds, trees and information access.

FIGURE 19. 	

AVERAGE TECHNICAL SCORES FOR THE FOUR DOMAINS
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sub-indicators such as diversity in crop species, tree species, animal species, agricultural production 
activities, food, landscape and fertilizer inputs; assets owned; non-farm income-generating activities; 
membership in groups; pest and disease management practices. Signi�cant differences were observed in 
species diversity (p<0.001) and group membership (p<0.01).

Higher diversity in crop production was evident with 69 percent of agroecological farmers, as they 
tend to mix both seasonal and perennial crops in the same system (usually more than �ve seasonal and 
perennial species), compared to only 48 percent of non-agroecological farmers (Figure 20). According 
to Folke (2006), biological diversity is essential to a system�s ability to attain resilience as it improves 
the capacity for a system to self-organize both in absorbing disturbance, regenerating and re-organizing. 
As biological diversity, economic and social diversity are important for climate resilience as they serve 
as a buffer when certain aspects of the farm system are jeopardised. 

The practice of crop diversi�cation among agroecological farmers was likely to be supported by 
capacitating NGOs and CBO groups, as well as the spreading of awareness related to climate risks. Indeed, 
agroecological farmers appear to have higher adaptive capacity than non-agroecological farmers. 

FIGURE 20.	

NUMBER OF CROP SPECIES GROWN
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Agroecological farmers were also noted to have active membership in multiple groups compared to 
non-agroecological farmers. Both farmer groups regarded additional and diversi�ed income from non-farm 
activities as one of the top ten priorities to enable household food security and enhanced resilience 
(there was also no statistical difference for this sub-indicator).

Optimally redundant indicator
Optimal redundancy serves to ensure that elements perform multiple functions as multiple elements could 
perform a single function in an agroecosystem (Cabell and Oelofse, 2012). In essence, an ecosystem�s 
redundancy serves as the backup and ensures functioning should any element fail in case of shock. There 
were signi�cant differences between the agroecological farmers and non-agroecological farmers (p<0.01) 
(Figure 18). Redundancy was marked by the access to multiple sources of water, energy, nutrients, seeds, 
�nancial sources; access to land; multiple varieties of crops and animal breeds; animal nutrition; food 
stocks and presence of cereal banks (see Box 1 below on that particular aspect). Of particular importance 
on these sub-indicators was the varietal diversity, which captured the number of breeds owned and the 
number of varieties cultivated (p<0.01). Similar to crop diversi�cation, agroecological farmers had a 
higher reliance on multiple traditional crops and animal varieties.
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FIGURE 21. 	

A COMPARISON OF THE SYNTHETIC AND NATURAL INPUT USE BETWEEN AGROECOLOGICAL AND NON- 
AGROECOLOGICAL FARMERS. APPROXIMATELY, 55 PERCENT OF THE AGROECOLOGICAL FARMERS RELIED ON 
NATURAL FERTILIZERS COMPARED TO 18 PERCENT OF THE NON-AGROECOLOGICAL FARMERS
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Re�ective and shared learning indicator
Active membership in agricultural groups provides a platform for re�ection and shared learning leading 
to an increase in the adaptive capacity of the actors in the agro system. The actors (farmers) are able to 
anticipate the future based on experiences rather than the present conditions. The adaptive capacity will, 
therefore, trickle down to the system (farm) itself (Cabell and Oelofse, 2012). The SHARP methodology 
attempts to capture this through the inclusion of questions related to group membership, access to 
information and changed behaviour after expected and unexpected shocks are experienced.

Signi�cant differences were observed between the two farm systems for the re�ective and shared 
learning indicator (p<0.01). At the sub-indicator level, agroecological farmers showed signi�cantly higher 
participation (p<0.001) in agri-related groups compared to non-agroecological farmers.

Agroecological farmers also indicated better access to information on the weather forecast (p<0.05). 
The access to weather information by agroecological farmers means they are better able to plan their 
agricultural activities which leads to informed adaptation planning and higher resilience level. 

Re�ective and shared learning indicator
Active membership in agricultural groups provides a platform for re�ection and shared learning leading 
to an increase in the adaptive capacity of the actors in the agro system. The actors (farmers) are able to 
anticipate the future based on experiences rather than the present conditions. The adaptive capacity will, 
therefore, trickle down to the system (farm) itself (Cabell and Oelofse, 2012). The SHARP methodology 
attempts to capture this through the inclusion of questions related to group membership, access to 
information and changed behaviour after expected and unexpected shocks are experienced.
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An assessment of the productive assets owned indicated no signi�cant differences for the number of 
assets owned per farmer (Figure 22A) as well as the type of assets owned (Figure 22 b) between the 
agroecological and non-agroecological farmers. The most commonly owned assets in both farm systems 
were land and livestock animals.

FIGURE 22.	

A) NUMBER OF PRODUCTIVE ASSETS OWNED BY AGROECOLOGICAL AND NON-AGROECOLOGICAL FARMERS  
B) TYPES OF PRODUCTIVE ASSETS OWNED BY THE FARMERS 
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Higher income per hectare has been observed in different markets, for instance in the United States, 
2 ha farms exhibit higher yields and income than non-agroecological large-scale farms. Polycultures 
exhibit higher productivity in the form of harvestable products per unit area which results in yield 
advantages ranging from 20 percent to 60 percent, compared to monocultures, due to reduced losses 
by weeds, insects and diseases (because of the presence of multiple species) and more efficient 
utilization of available resources of water, light and nutrients. However, higher profitability arises 
from farmer-to-consumer solidarity (direct linkages between farmer and markets) as well as payment 
of premium prices for their local and organic products (Altieri, 2009).

b) The most common assets owned by both agroecological and non-agroecological farmers included: land, livestock animals, infrastructure 
(house and barn granary).

a) 86 percent and 80 percent of the agroecological and non-agroecological farmers owned more than three assets respectively.
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TABLE 8. 	

STAKEHOLDERS INVOLVED (LIGHT GREEN) AND CURRENTLY NOT INVOLVED (WHITE) IN AGROECOLOGY- 
RELATED ISSUES

ENTITY STRUCTURE ROLE FOR THOSE INVOLVED / CHALLENGES  
TO OVERCOME FOR THOSE NOT INVOLVED

State Ministry of Environment 

Division taking care of water resources and forestry

Elaborating and managing agroforestry and climate 
change-related projects 

Managing the NDC 

Division taking care of climate change-related issues Information and training of state institutions for climate 
change adaptation
Advice and support from the on climate change issuesMinistry of Agriculture

Changements Climatiques et Agriculture SØnØgalaise 
(CCASA), a national science policy dialogue platform 
for adaptation to climate change 

Management of the support programme for the creation of 
green jobs

Green Financing and Partnerships Branch Management of climate funds, implementation of projects 
and programmes

Centre de Suivi Ecologique (CSE) Awareness-raising is missing

Some sectorial Ministries (livestock, agribusiness, 
other departments of agriculture and environment, 
etc.)

Lack of understanding of the potentials of agroecology

Strategic Direction Office of the Plan SØnØgal Emergent 
(BOS/PSE)

Lack of awareness

National Assembly Lack of awareness

Social and Environmental Economic Council (CESE) Lack of awareness

High Council of Territorial Communities HCTT) Lack of awareness

Rural Development Support Fund Lack of awareness

Civil Society Non-governmental organizations (NGOs) Developing initiatives, advocacy work, communication

Producer (livestock and fisheries) organizations Facilitation, promotion of good practices, promotion of 
local know-how, marketing

FØdØration Nationale pour l’Agriculture Biologique 
(FENAB)

Production of a strategic and prospective note in favour of 
agroecology 

Associations and individual consumers Lack of communication, information and awareness

Conseil national de concertation et de coopØration des 
ruraux (CNCR)

Lack of communication, information and awareness

Media / Opinion leaders Lack of communication, information and awareness

Research  
and 
Academia 

ISRA / Center for the Development of Horticulture 
(CDH) / Bureau d�analyses  
macro-Øconomiques (BAME)
CIRAD
UCAD

Experimentation, training, provision of documented 
scientific and technical evidence, innovation

Global Green Growth Institute (GGGI) Development of strategies around green growth

Advanced Education Training of managers: lack of communication, information 
and awareness

Basic education (national education) Lack of communication, information and awareness

CollectivitØs 
territoriales

Local elected officials and grassroots communities Support/promotion 

Consumers Demand for quality products

Associations of Mayors of Senegal (AMS) Absence of institutionalisation 

Grassroots communities Lack of communication, information and awareness

Private 
sector

Agroecology input suppliers Production and marketing 

Non-agroecology input suppliers Actors to raise awareness of the agro-ecological approach

Various businesses Lack of communication, information and awareness

Banks and 
Insurance 
companies

Microfinance institutions and banks Lack of communication, information and awareness

Agricultural insurance
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stakeholder dynamic (speaking in a uni�ed voice, ensuring cohesion in the existing initiatives and 
platforms), is a promising milestone towards an agroecological transition in Senegal. 

So what would a vision for an agroecological transition in Senegal and its preliminary roadmap for 2035 
look like? The stakeholders interviewed were unanimous of the fact that the development of agroecology 
presupposes a supportive government, which guides its decisions based on the elements of agroecology. 
This requires a transformational change with regard to current conventional agriculture and sharing a 
common understanding and vision among all stakeholders. 

The ongoing dynamic, in particular through DyTAES, can positively contribute to a rede�nition of the 
government’s conceptions of agroecology and a refocusing of priorities by 2035. The steps to be taken 
are multiple: (i) build a common understanding and vision around agroecology; (ii) build a uni�ed 
advocacy framework bringing all actors together, based on scienti�c evidence validating the bene�ts of 
agroecological systems; (iii) give greater visibility to agroecological initiatives; and (iv) clearly distribute 
the roles to the different stakeholders. 

Figure 23 summarizes the �ndings from the participative diagnosis and interviews, highlighting the 
different milestones, challenges and levers for an ideal agroecological transition in Senegal.

FIGURE 23.	

AGROECOLOGY TRANSITION (2035), CHALLENGES AND LEVERS*
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* AE=agroecology, CC=climate change, PSE = Plan SØnØgal Ømergent, PRACAS = Programme d’accØlØration de la cadence de l’agriculture 
sØnØgalaise, PNIASAN = Programme National d�Investissement Agricole pour la SØcuritØ Alimentaire et Nutrition.
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and synthetic fertilizers in an intensive production system, characterized by a monoculture. The lack 
of knowledge of the exact agroecological transition level of farms considered non-agroecological 
could lead to biases in results. Indeed, a farm that is considered non-agroecological may actually be 
in transition and therefore not really correspond to what is expected to be the characteristics of the 
control group. 

TABLE 9. 	

NUMBER OF FARMERS SAMPLED IN 2 AGRO-ECOLOGICAL ZONES IN SENEGAL

ZONE 

CHARACTERISTICS  
OF THE ZONES 

NO. OF FARMERS  
FOR EACH ZONE

CONTROL GROUP
Yearly rainfall (mm) AE

Niayes 400 14 31

Koussanar 700 20 20

Total 34 51

Data was collected by trained enumerators between July and August 2019 throughout interviews 
with the producers, using the structured SHARP survey developed by FAO, deployed in tablets SAMSUNG 
Galaxy Tab A.

OVERALL FINDINGS OF THE SELF-EVALUATION AND HOLISTIC ASSESSMENT  
OF CLIMATE RESILIENCE OF FARMERS AND PASTORALISTS (SHARP) RESILIENCE 
ASSESSMENT
There are interesting differences between the two zones with regard to their resilience level as assessed 
in SHARP, according to each of their speci�cities. Therefore, we �rstly discuss the overall resilience level 
of combined agroecological farms from both zones and then look at each zone separately. 

The mean resilience scores of the agroecological farms was 5.2 while that of the control group was 4.8. 
As per the SHARP assessment, these mean scores are characteristic of systems that are mid-level climate 
resilience. This implies that both groups of farmers have certain abilities and capacities to withstand 
unexpected climatic shocks and climate variability. 

There was no statistical difference between the overall resilience scores of agroecological and control 
group though agroecological farms had higher mean scores (Figure 24 and Figure 25). 

FIGURE 24.	

AVERAGE RESILIENCE SCORES OF AGROECOLOGICAL AND CONTROL GROUP FARM SYSTEMS
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 For AE, n=34 while for control group, n=51.
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FIGURE 25.	

AVERAGE LEVELS SCORES OF AGROECOLOGICAL AND CONTROL GROUP SYSTEMS BY AGRO-ECOSYSTEM  
INDICATOR AND LEVEL OF RESILIENCE
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NB: Signi�cant differences were observed in 4  of 13 the resilience indicators determined by t-test and indicated as *p<0.05, ** p<0.01.  
Agroecological mean scores are higher compared to the  control group for 3 of the resilience indicators that are statistically different, while 
control group is higher in one mean score. 

Though there was no statistical difference on the overall means of resilience between the agroecological 
and the control group, a statistical difference was observed for some resilience indicators between these 
two groups. Signi�cant statistical differences between agroecological farms and the control group were 
observed in four out of the 13 indicators (Figure 26).

The scores of agroecological farmers were higher than those of the control group for three of these 
four indicators (�socially self-organized�; �spatial and temporal heterogeneity�, �honours legacy�) and 
lower for one of the indicators, the �reasonably pro�table� indicator. 

At the module level, signi�cant differences in average scores were observed for 11 out of the 35 
modules. Agroecological systems having higher average scores for 8 out of these 11 modules (all the 
three statistically different ones of the agronomic domain modules; two out of the four of the economic; 
none from the environment one; all the three of the social domain modules).

Domain results
SHARP results were also assessed for each of the four areas (agronomic practices, environmental aspects, 
social interactions and economic components), as shown in Figure 26. 
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FIGURE 26.	

AVERAGE TECHNICAL SCORES FOR THE FOUR DOMAINS
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Based on the averages of the technical scores, there is a signi�cant difference between AE farms and 
the control group for the social domain (p<0.01), which covers the modules concerning disturbances, 
community cooperation, group membership, meals, decision-making at household level and in farm 
management. It should be noted that even if there is no statistically signi�cant difference, there is a 
distinct higher average score for AE farms in the agronomic �eld compared to farms in the control group 
(5.67 and 5.20 respectively).

Detailed results: per domain - Social
Agroecological farms were found to have a higher level of resilience in the social domain than the control 
group, with the statistical difference at p<0.01. Figure 27 below shows which of the themes under this 
domain had signi�cantly higher mean scores and table 12 further explains the implications of these themes 
on their contribution to resilience building within the agroecosystems, in particular agroecological systems. 

FIGURE 27. 	

AVERAGE TECHNICAL SCORES FOR MODULES WITHIN THE SOCIAL DOMAIN
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 * Denotes statistical difference at (p<0.05).
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TABLE 10.	

SELECTED SHARP THEMES FOR WHICH AGROECOLOGICAL FARMS WERE FOUND TO HAVE  
STATISTICAL DIFFERENT RESILIENCE SCORES IN THE SOCIAL DOMAIN COMPARED TO THE CONTROL 
GROUP, AND THE IMPLICATION OF THESE DIFFERENCES

MODULES WITH A 
STATISTICAL DIFFERENCE

INTERPRETATION

GROUP MEMBERSHIP The difference is significant at (p<0.05) for this sub-indicator, implying that agroecological 
farms are very well interconnected with their communities, promote knowledge exchanges on 
agricultural practices (crops, animals, forestry and fisheries) and traditional knowledge.

DECISION-MAKING  
(FARM MANAGEMENT)

The difference is significant at (p<0.05), implying that on agroecological farms, decisions about 
farm activities and farm management are probably taken in a more collaborative manner by 
household members (especially the head of household and his/her partner); whilst the load of 
activities are divided more equally among the household members. It is important to note that 
agroecological farms generally require more labour, which is often family sourced. 

DECISION-MAKING 
(HOUSEHOLD)

The difference is significant at (p<0.05), indicating that on agroecological farms, household 
decisions are made jointly by the members of the household (especially the head of the household 
and his / her partner) and housework equally shared. This implies that the agroecological farms 
are able to benefit from the experience and knowledge of its members without relying on one 
member who may have limited knowledge or exposure with regard to some of the aspects of farm 
management.

Other domains
Figures 28 and 29 below illustrate the detail resilience scores with agroecological farms often showing 
higher resilience scores than the control group. This can be observed mainly under SHARP agronomic 
domain which had higher resilience mean scores for about �ve SHARP themes (trees, utilization of 
new and adapted varieties, breading practices and production activities). For the SHARP environment 
domain, agroecological farms had relatively higher mean scores for about two SHARP themes (use of 
leguminous plants and land management practices). In order to have a more robust result and have a 
better understanding of statistical differences, the analysis over time could be considered.

FIGURE 28.	

COMPARISON OF RESILIENCE LEVEL OF DIFFERENT SHARP THEMES UNDER THE SHARP AGRONOMIC  
MODULE FOR BOTH AGROECOLOGICAL FARM AND THE CONTROL GROUP 

�
�
�
�
�
�
�
�
�
�

����������������

����
��

���

��
����

���
���

��
���

���
��

�


��
�����

���
���

�

���
��

��
�����


��
���

	��
�


�	
��

���
��

��
���

�

���	
���

���
���

���
���

��
��

���
�

���
��

��

����

��
���

�

���	
���

��
���

���
���

��
���

���
�

����
���

���
���

���
��

���
����

��
��

�

��
���

���
���

��
����

��
�

��
��

��
�

 NB: ** Denotes statistical signi�cance at p<0.01.
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FIGURE 29.	

COMPARISON OF RESILIENCE LEVEL OF DIFFERENT SHARP THEMES UNDER THE SHARP ENVIRONMENT  
MODULE FOR BOTH AGROECOLOGICAL FARM AND THE CONTROL GROUP 
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Detailed results for all farms: Agroecosystem resilience indicators
This section provides a detailed analysis of the results of the 13 agroecosystem resilience indicators 
between the agroecological farms and the control group (Figure 30). 

FIGURE 30.	

13 AGRO-ECOSYSTEM RESILIENCE INDICATORS BY TYPE OF FARM: AE AND CONTROL GROUP IN SENEGAL
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 NB: * Means statistical difference at p<0.05 and ** at p<0.01.
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Context-speci�c �ndings: per agroecological zone - Niayes

FIGURE 31. 	

COMPARISON OF 13 RESILIENCE INDICATORS BETWEEN AGROECOLOGICAL FARMS (AE) AND THE  
CONTROL GROUP IN NIAYES
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 NB: ** Shows signi�cance difference at p<0.05 and * at p<0.1.

Signi�cant differences can be observed for indicators spatial and temporal heterogeneity (p<0.05), honours 
legacy (p<0.1) and ecologically self-regulated (p<0.1) in Niayes agroecological zone (Figure 31).

In AE farms, several plant species are grown on the same land, including seasonal and multi-annual 
crops and a wide variety of crop species grown and intercropping is more common on these farms. 
Agroecological farms use more natural/biological methods to manage animal diseases (biological 
pesticides, biological control methods, manual capture of pests found on crops, use of traps or trap 
plants, increasing biodiversity around �elds to allow other pest control insects).

Challenged by the high use of pesticides and synthetic fertilizers in the Niayses area, Enda Pronat has 
undertaken the promotion of the �Healthy and Sustainable Agriculture� (Agriculture Saine et Durable), 
�characterized as an agriculture, which is: economically viable, ecologically sound, meeting food security 
requirements and underpinned by an organizational dynamic of producers in partnership with support and 
research structures� (Enda Pronat, 2012). Diversi�cation both across space and time is what seems to be 
a contributing factor of resilience for agroecological farms. Diversity in this context is both in terms of 
biological diversity of crop species and the of different farm management practices. Another factor that is 
contributory to the resilience of agroecological farms is their use of traditional and indigenous knowledge. 
The application of this knowledge helps with context speci�cities and the relevance to the local realities. 
This systems memory, as exhibited by the honouring of legacies, also helps the agroecological farms to 
be more resilient than their conventional counterparts. 
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Koussanar

FIGURE 32.	

COMPARISONS OF 13 RESILIENCE INDICATORS BETWEEN AGROECOLOGICAL (AE) FARMS AND THE  
CONTROL GROUP IN KOUSSANAR AGROECOLOGICAL ZONE
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 NB: ** Denotes signi�cance difference at p<0.05 and * at p<0.1.

Signi�cant differences can be observed for the socially self-organized indicators (p<0.1) and builds 
human capital (p<0.05) with agroecological farms having higher resilience scores (Figure 32). 

Agroecological farms were found to be very well interconnected with their communities and this really 
facilitates support among farmers, and such is of importance in building both social and human capital. 
This is exhibited in the indicators socially self-organized and building human capital, both of which 
agroecological farms scored higher. Producers participate and integrate their basic institutions such as 
cooperatives, farmers’ markets, community sustainable development associations, community gardens 
and advisory networks and are often also accompanied by NGOs� support.

OVERALL CONCLUSIONS: TECHNICAL POTENTIAL
The SHARP analysis of the full sample of farms indicates that overall AE farms have a higher level of 
resilience than the control group (with a mean resilience score of 5.2 versus 4.8 respectively).

Each indicator was assessed using sub-indicators, which are key entry points of possible interventions 
to strengthen resilience with internal and external measures. The comparison showed that out of the 
13 indicators studied, agroecological farms have on average a higher level of resilience on 3 indicators, 
while control group had a higher resilience score on one indicator. 

The three positively signi�cant indicators that most contribute to a greater adaptability and resilience 
of agroecological farms are:
a.  maintaining a high diversity within their farm system(spatial and temporal heterogeneity); 
b.  a better capacity to self-organize; and 
c.  preservation and use traditional knowledge and traditions within and outside the farm activities 

(honours legacy).
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For point (a) above, signi�cant positive differences were observed regarding varietal diversity (giving 
an indication of the number of breeds owned and the number of varieties grown), and polyculture 
systems being highly developed among AE farms. Agroecological farmers also make greater and 
more frequent use of traditional varieties of crops and animals breeds adapted to local conditions, 
especially in Koussanar, a livestock producing and agricultural area.

Self-organization (point b) shows that AE farms are well connected to their communities and share 
knowledge on sustainable development issues.

As a result of the transfer of traditional knowledge through their grassroots organizations, agroecological 
farmers are more likely to use trees as natural remedies, natural treatment products and as a means of 
soil fertilization (point c). Agroecological farmers also integrate tree products to a greater extent in 
agricultural production and as energy for domestic use (�rewood).

Limitations and vulnerabilities of AE farmers include poor access to effective natural treatment 
products for pest control and weed management, as well as limited access to �nancial services and 
insurance. These results are highlighted by the signi�cant difference regarding the reasonably pro�table 
indicator (for which the control group had a higher score). Therefore, enhancing the access of producers 
to knowledge on how to manage pests in an integrated and sustainable manner is key to build their 
resilience levels. Likewise, improving their access to �nancial services like credits or insurance would also 
increase farmers� ability to invest in more and better productive assets, protect them against (expected 
and unexpected) shocks and increase their liquidity, among others. 

Context-speci�c conclusions of the �ndings; per agro-ecological zones
By splitting the sample into the two agroecological zones contained, the following more disaggregated 
results are found (Table 11).

TABLE 11. 	

COMPARISON BETWEEN NIAYES AND KOUSSANAR, ON AGROECOSYSTEMS RESILIENCE THAT WERE  
STATISTICALLY SIGNIFICANT BETWEEN AE AND CONTROL GROUPS. FOR THESE INDICATORS, AE HAD 
HIGHER RESILIENCE SCORES

ZONES SIGNIFICANTLY DIFFERENT AGROECOSYSTEM RESILIENCE INDICATORS 

Niayes Spatial and temporal 
heterogeneity

Honours legacy Ecologically self-regulated

Koussanar Builds human capital Socially self-organized

In the Niayes area, out of all the indicators studied, AE farms show on average a higher resilience on 11 
indicators, including 3 with a signi�cant difference: �spatial and temporal heterogeneity� (p<0.05) and 
the �honours legacy� and �ecologically self-regulated� (p<0.1). The �temporal and spatial heterogeneity� 
indicator presents signi�cant differences between AE and control farms, meaning that in the Niayes 
area, which is a favourable area for vegetable production, there is a diversity of crops, the practice of 
intercropping and crop rotation. Jointly, these practices not only improve the diversity of production, but 
also enhance soil health and serve as a mechanism to help prevent from pest invasion and plant diseases. 
Nonetheless, in this area, shortfalls for AE farms are noted on access to �nancial services. Therefore, the 
focus should be on access to �nancial services, in terms of �nding �nancing mechanisms for AE farms to 
enable them to increase their investment options and thus, their agricultural potential. 

For Koussanar, AE farms present higher resilience scores on 9 indicators, 2 of which have a signi�cant 
difference: the �socially self-organized� (p<0.1) and the �builds human capital� (p<0.01). These results 
suggest that in this area, the manner in which farming systems and agricultural-reliant households work 
promote the strengthening of human capital that mobilizes social relationships and resources, improving 
households� well-being, economic activity, technology, infrastructure, individual skills and abilities, 
whilst facilitates social organization and norms. Being an area that is also practically cultivated during 
winter, the use of pesticides is less intensive and therefore the health of the population is less exposed. 
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FIGURE 34.	

AVERAGE SHARP SCORES OF KENYA�S (KEN) AND SENEGAL�S (SEN) AGROECOLOGY AND CONTROL GROUP,  
BY RESILIENCE INDICATOR
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 The results of this study support the claim, that agroecology should be acknowledged as a powerful 
approach to transform agricultural production systems for a more sustainable and climate-resilient 
future. This corroborates what some Latin American countries have stated in their NDCs (Chapter 2), 
that agroecology should be considered as the base for the transition to more sustainable food systems.

TABLE 12. 	

LIST OF INDICATORS WHERE GREATER ADAPTABILITY AND RESILIENCE IS SHOWN BY AGROECOLOGICAL  
FARMERS IN KENYA AND SENEGAL

AGROECOLOGICAL FARMERS SHOW GREATER ADAPTABILITY AND RESILIENCE IN TERMS OF:

KENYA SENEGAL

3. Appropriately connected (i.e. access to information, forecasts, 
markets, participatory guarantee schemes)**

9. Reflective and shared learning indicators (i.e. higer farmer 
group participation & access to extension)**

11. Honours legacy indicator (i.e. higer integration of trees for 
natural remedies, pesticide and fertilization due to the transfer of 
traditional knowledge)*

11. Honours legacy indicator (i.e. use of local and new varieties 
and breeds that are adapted to local conditions; greater use of 
tree products as natural remedies)*

5. Redundancy (functional and species diversity i.e. numbers of 
crops)**

5. Optimally redundant (i.e. variety diversity)**

6. Spatial and temporal heterogeneity (i.e. intercropping; crop 
mix; terracing, wind breaks, presence of tree in the farm)**

6. Spatial and temporal heterogeneity (i.e. intercropping; crop 
mix; terracing, wind breaks, presence of tree in the farm)*

8. Coupled with local and natural capital (i.e. substitution of 
external inputs)*

1. Socially self-organized (i.e. ability of farmers to organize 
themselves into networks and basic institutions such as cooperatives, 
farmers’ markets and community sustainability associations)*















        

113

REFERENCES

Adamtey, N., Musyoka, M.W., Zundel, C., Cobo, J.G., Karanja, E., Fiaboe, K.K.M., Muriuki, A. 
et al. 2016. Productivity, pro�tability and partial nutrient balance in maize-based conventional 
and organic farming systems in Kenya. Agriculture, Ecosystems and Environment, 235: 61-79. doi: 
10.1016/j.agee.2016.10.001. 

AgriSUD. 2010. Guide de l�agroØcologie en pratiques. 
Agroecology Europe. 2017. Our understanding of agroecology. http://www.agroecology-europe.org/

our-approach/our-understanding-of-agroecology/
Alene, D.A., Manyong, M.V., Omanya, G., Mignouna, D.H., Bokanga, M. & Odhiambo, G. 2008. 

Smallholder market participation under transactions costs: Maize supply and fertilizer demand in 
Kenya. Food Policy, 33: 318-328. doi: 10.1016/j.foodpol.2007.12.001. 

Altieri, A.M., & Merrick, C.L. 1998. Agroecology and in-situ conservation of native crop diversity 
in the third world. In Wilson, O.E. & Peter, M.F. eds. Biodiversity, pp. 361-379. Washington, DC, 
National Academy of sciences/Smithsonian Institution. 

Altieri, A.M., Nicholls, I.C., Henao, A. & Lana, A.M. 2015. Agroecology and the design of climate 
change-resilient farming systems. Agronomy for Sustainable Development, 35: 869-890. 

Altieri, M.A. 2002. The Theoretical Basis of Agricultural Ecology. In Altieri, M. A. eds. Agroecology: 
The Science of Sustainable Agriculture. pp. 1-24. Boca Raton, Florida, CRC Press.

Altieri, M.A. 1995. The Science of Sustainable Agriculture. UK, CRC Press.
Altieri, M.A. 2009. Agroecology, Small Farms , and Food Sovereignty. Monthly Review, Environment/

Science, 61(3). 
Axelrod, R.M. & Cohen, D.M. 1999. Harnessing complexity: organizational implications of a scienti�c 

frontier. New York, NY, Free Press.
Baker, L., Gemmill-Herren, B. & Leippert, F. 2019. Beacons of Hope: Accelerating Transformations to 

Sustainable Food Systems [online]. Global Alliance for the Future of Food. [Cited 06/04/2020]. https://
foodsystemstransformations.org/wp-content/uploads/2019/08/BeaconsOfHope_Report_082019.pdf

Barabas, G., Michalska-Smith, J.M. & Allesina, S. 2017. Self-regulation and the stability of large 
ecological networks. Nature Ecology and Evolution, 1(12): 1870-1875. 

Becker, S.G. 1975. Human Capital: A Theoretical and Empirical Analysis, with Special Reference to 
Education. Cambridge, UK, NBER.

Belay, A., Recha, W.J., Woldeamanuel, T. & Morton, F.J. 2017. Smallholders farmers� adaptation 
to climate change and determinants of their adaptation decisions in the Central Rift Valley of 
Ethiopia. Agriculture and Food Security, 6:24. 

Berkes, F. 2007. Understanding uncertainty and reducing vulnerability: lessons from resilience 
thinking. Natural Hazards, 41: 283-295.

Bezner Kerr, R., Kangmennaang, J., Dakishoni, L., Nyantakyi-Frimpong, H., Lupafya, E., Shumba, 
L., Msachi, R. et al. 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.

Biovision Foundation for Ecological Development & IPES-Food. 2020. Money Flows: What is 
holding back investment in agroecological research for Africa? Biovision Foundation for Ecological 
Development & International Panel of Experts on Sustainable Food System. https://www.
agroecology-pool.org/money�owsreport/ 

Biovision Foundation for Ecological Development. N.d. Agroecology Criteria Tool (ACT). In: 
Agroecology Info Pool [online]. Zurich, Switzerland. [Cited 04 April 2020]. https://www.
agroecology-pool.org/methodology/ 


















































	Cover
	Title page
	©/disclaimer/



