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Abstract

O. Salazar, C. Rojas, C. Baginsky, S. Boza, G. Lankin, A. Muñoz-Sáez, J. Pérez-Quezada, 
R. Pertuzé, L.L.R. Renwick, A. Székács, and M. Altieri. 2020. Challenges for agroecology 
development for the building of sustainable agri-food systems. Int. J. Agric. Nat. Resour. 
152-158. Environmental and social crises in agriculture have led to growing recognition that 
more ecologically sustainable and socially just food and agricultural systems are needed. This 
thematic number of the International Journal of Agriculture and Natural Resources gathers 
the papers submitted by authors who were due to be speakers at the workshop “Challenges 
for agroecology development for the building of sustainable agri-food systems,”1 an OECD 
Co-operative Research Programme-sponsored conference. The aim of the workshop was to 
promote the transition from conventional agriculture towards agroecology as a science, practice 
and social movement through sharing the experiences of different OECD countries: Australia, 
Canada, Chile, Colombia, Hungary, Italy, Netherlands, Norway, Spain, Sweden and the United 
States. The main topics to be discussed at the workshop included i) agroecology development in 
OECD countries: local experiences and international collaboration; ii) agroecology as a social 
movement and related public policies; iii) agroecology education to promote sustainable agri-
food systems; and iv) science, innovation and technologies in agroecological systems. While 
not a comprehensive assessment of the state of agroecology in OECD countries, this thematic 
number integrates diverse perspectives on some main research and policy advances and 
uncovers some existing gaps in agroecology practice as an approach for transitioning towards 
ecologically sustainable and socially just agricultural systems.
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1Although due to the circumstances the workshop did not take 
place as a physical meeting, contributions intended to be sup-
ported by the OECD CRP are published in this Thematic Issue.
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Introduction

Environmental and social crises in agriculture have 
led to growing recognition that more ecologically 
sustainable and socially just agri-food systems are 
needed. Agroecology aims to change the paradigm 
of conventional agriculture towards a participa-
tory, transdisciplinary, and action-oriented design 
of sustainable agroecosystems and food systems 
(Méndez et al., 2013). Although agroecology has 
been part of the sustainable agriculture movement 
for decades (Altieri & Nicholls, 2017; Gliessman, 
2017), after major global reports (IAASTD 2009; 
De Schutter 2010), and an inaugural workshop 
in agroecology at the United Nations Food and 
Agriculture Organization (FAO) (FAO, 2015) that 
highlighted agroecology as the path to reach ag-
ricultural sustainability, the number of academic 
publications in agroecology has increased expo-
nentially (Figure 1). In order to foster advances 
in agroecology science in Chile, the Faculty of 
Agricultural Sciences at the University of Chile 
organized a workshop “Challenges for Agroecol-
ogy Development for the Building of Sustainable 
Agri-food Systems” which was awarded funding 
by the OECD’s Co-operative Research Programme 

in Biological Resource Management for Sustain-
able Agriculture Systems (CRP), whose goal is 
to strengthen scientific knowledge and provide 
relevant scientific information and advice that 
will inform future policy decisions related to the 
sustainable use of natural resources in the areas 
of agriculture, food, fisheries and forests.

The aim of the workshop was to discuss strate-
gies to transition from conventional agriculture 
towards agroecology as a science, practice and 
social movement and to share the experiences of 
different OECD countries on such transitions. 
The event explored three approaches for influenc-
ing policy makers on the future development of 
national and/or international policies related to 
agroecology: sharing scientific knowledge, real 
case studies, and participatory action plans. Thus, 
the workshop focused on four topics: i) agroecol-
ogy development in OECD countries considering 
both local experiences and international collabo-
ration; ii) agroecology as a social movement and 
related public policies; iii) agroecology educa-
tion to promote sustainable agri-food systems; 
and iv) science, innovation and technologies in 
agroecological systems. This thematic number 

Figure 1. Evolution of the number of publications per year that include the topic agroecology in Web of 
Science (1979–2019).
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of the International Journal of Agriculture and 
Natural Resources summarizes contributions to 
these topics.

Description of the thematic number on 
agroecology

This thematic number includes 12 diverse perspec-
tives on some major advances and gaps in agro-
ecology practice as an approach for transitioning 
towards ecologically sustainable and socially just 
agricultural systems. While not a comprehensive 
assessment of the state of agroecology in OECD 
countries, this collection of articles includes 
reviews, scientific commentary pieces, and case 
studies reporting original research and educational 
program design aimed at advancing agroecologi-
cal theory and practice. We have classified these 
contributions according to their main topics in the 
workshop as we describe briefly below.

Agroecology development in OECD 
countries: local experiences and international 
collaboration

Altieri and Nicholls (2020) highlight the multiple 
crises that humanity faces at the onset of the 
Anthropocene. The authors propose that these 
crises create a moment in which agroecology 
acquires greater relevance than in the past as an 
alternative to meet the 2030 Sustainable Develop-
ment Goals and to reconstruct a post-COVID-19 
agriculture. The authors provide examples using 
case studies from Chile, Colombia, other Latin 
American countries, and the Philippines.

Migliorini et al. (2020) report on a participa-
tory open discussion process that Agroecology 
Europe (AEEU) has engaged in over the last 
three years with their members on current topics 
in agroecology such as: use of agrochemicals; 
small-scale and peasant farming versus larger 
farms; technological innovations in agriculture, 
including digitalisation, information and com-

munication technologies (ICT), and precision 
farming; biotechnology and genetic engineering 
in agriculture; local and short food supply chains; 
social justice; and gender. The authors note that 
the participatory process in AEEU was not easy 
but served to clarify some unsettled aspects within 
agroecology in Europe.

Rossing et al. (2020) summarize findings from 
an ongoing scientific project on the different 
elements and relationships of the vegetable value 
chain in Chile and Uruguay. They investigated 
options for transitioning to low- or no-pesticide 
vegetable food systems. Their main findings are: 
i) a presence of promising alternative vegetable 
food systems in Chile, which are, however, highly 
marginalized and disempowered; ii) major pos-
sibilities for improving production systems by 
taking a system perspective at the farm scale, 
including farmers’ families and their networks; 
iii) a diversity of vertical and horizontal arrange-
ments in production in Uruguay and a need for 
further value-driven as well as market-driven 
engagement.

Székács et al. (2020) review agroecology initiatives 
in the Central European Region (Czech Republic, 
Hungary, Poland and Slovakia). They highlight a 
10-fold growth of the ecological agriculture sector 
in the Central European Region within the last two 
decades, suggesting it may eventually reach in the 
future the EU average level. The authors discuss 
this shift in relation to the European institutional 
framework, especially the EU harmonized Rural 
Development Program, as well as the European Green 
Deal addressed in the Central European Region by 
the BIOEAST Strategy, and discuss several major 
project in the fields of research, education and social 
movements in the field of agroecology

Agroecology as a social movement and related 
public policies 

González de Molina (2020) proposes that the main 
challenge facing agroecology is to expand the 
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scale of agroecological experiences by building 
an alternative food system capable of challenging 
the hegemony of the corporate food regime. He 
argues for the formation of local, agroecologically-
based food systems that, by growing in number 
and scale, can impose a new institutional frame-
work. The author makes the case that this process 
will only be possible through social mobilization 
focused not only on agricultural production and 
distribution, but also food consumption, to forge 
social alliances that promote change.

Lunner-Kolstrup (2021) presents a short commu-
nication about human and social aspects of global 
livestock production. She focuses on physical 
and psychosocial working conditions in different 
production systems, countries (Sweden, Germany, 
Uganda and USA) and cultures (Sámi indigenous 
people of northern Scandinavia), as well as physical 
and mental health in farming populations working 
with different types of livestock. She discusses 
that sustainable livestock production and global 
food security efforts need to address the issue of 
promoting sustainable, healthy, and safe working 
conditions to improve the physical and mental 
health of those working in agriculture worldwide.

Agroecology education to promote sustainable 
agri-food systems

Francis et al. (2020) describe participatory co-
learning in the Agroecology Master program 
at the Norwegian University of Life Science 
(NMBU), which exposed the challenges and op-
portunities perceived for students, teachers, and 
clients in participating in the implemention of the 
agricultural transformation process. The focus of 
the NMBU learning program is catalyzing the 
student’s journey in developing five competencies: 
observation, dialogue, participation, reflection, 
and visioning. The authors also provide their 
visions on how they anticipate education will 
evolve in the future in order to help agroecology 
practitioners become agents of change through 
responsible actions.

Field (2020) reviews soil security as an emerging 
multidisciplinary concept that provides a framework 
with potential to support both the sustainability 
of the agri-food sector and other functions that 
soil provides. He summarizes how soil security 
integrates the biophysical, economic, and social 
dimensions that impact soil multi functionality. 
The author explores progress on the economic 
assessment of the functions that soil provides and 
the need to develop multidisciplinary educational 
strategies to improve connections between soil 
and end-users. 

Science, innovation and technologies in 
agroecological systems

Jensen et al. (2020) proposed strategies for 
greater adoption of intercropping in European 
agriculture with the aim of developing more 
sustainable agriculture and food systems. They 
note that the greater adoption of intercropping in 
European agriculture requires solving technical, 
societal and knowledge challenges in crop pro-
duction, understanding the long-term effects of 
diversification, and identifying and eliminating 
lock-ins and barriers against diversified cropping 
in agricultural systems.

Casanova et al. (2020) carried out a soil sampling 
survey comparing soils under industrial avocado 
production to those managed with agroecologi-
cal practices. Using cumulative sustainability 
ratings for each land use, they showed that all 
agroecological practices constituted sustainable 
soil management although with high organic input 
requirements, while industrial avocado produc-
tion was the least sustainable soil management 
to the extent that the authors recommended a 
change in land use.

Romero et al. (2020) analyze a study on the impact 
of an invasive insect used as a biological control 
agent in agroecosystems, H. axyridis. The authors 
evaluate whether H. axyridis is a less suitable 
host for D. coccinellae than H. variegata and E. 
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chilensis by assessing each step in the parasitism 
process, from oviposition to adult emergence, in 
field and laboratory conditions. They conclude 
that in Chile, H. axyridis is a less suitable host 
for D. coccinellae than the native species.

Wittman et al. (2020) discuss whether a farmer-
driven, bottom-up digital agriculture approach 
for scaling agroecology can significantly shift 
power dynamics between technology producers 
and farmers and/or between farmers with disparate 
access to capital and technology. They provide 
early insights on whether and to what extent an 
open-source and open-access model for digital 
agroecology can open new pathways for local 
organizations to create place-based spin-offs 
that include marketing components, culturally 
specific indicators and certification frameworks, 
and other opportunities for digital innovation and 
communication. 

Conclusions

This thematic number presents different propos-
als and evidence to encourage the transition from 
conventional agriculture towards agroecology as 
a science, practice and social movement in OECD 
countries with the aim of helping develop and 
promote ecologically sustainable and socially 
just food and agricultural systems. Case stud-
ies presented in this thematic number reiterate 
existing scientific literature that agroecological 
practices such as cover cropping, intercropping and 
biological control promote sustainable agriculture 
with specific positive impacts on biodiversity and 
soil quality. Articles also covered ongoing and 
emerging topics in agroecology that merit further 
discussion in future meetings such as soil security, 
gender equality, and physical and psychosocial 
working conditions of farmers and farmworkers. 

Looking forward, this thematic number collectively 
proposes that transitions toward agroecology 
should consider diversification of both vertical and 
horizontal arrangements in agroecology produc-

tion and a need for further value-driven as well as 
market-driven engagement in OECD countries, 
in which food consumers and local communities 
forge social alliances with farmers that promote 
agroecological food systems. Advances can be 
sped up by developing educational strategies for 
training the next generation of agroecologists, 
farmers, and practitioners who will be key actors 
in transitioning from conventional agriculture to 
agroecology in OECD countries. Those strategies 
might include participatory co-learning across 
farmer training and undergraduate and post-
graduate agroecology courses and programs. 
During this process, networks between different 
stakeholders who are transitioning towards agro-
ecology should be fostered in order to promote 
change in the current agri-food system. 

Numerous gaps related to ongoing unresolved 
debates in agroecology merit further discussion, 
namely digital agriculture and biotechnology and 
genetic engineering in agroecology. Digital agri-
culture may provide opportunities for advancing 
environmental sustainability without reinforcing 
social disparities if open-source and open-access 
models for developing digital agroecology tools to 
understand complex processes in agroecosystems 
are used. Biotechnology and genetic engineering 
area are among the most controversial topics in 
agriculture today that and tend to be at odds with 
agroecology aims due to a lack of agreement on 
impacts on biodiversity and environmental sus-
tainability and consumer concern about human 
health effects.

Based on the contributions of experts from differ-
ent OECD countries to this thematic number, we 
conclude that agroecology can contribute toward 
achieving several 2030 Sustainable Development 
Goals (i.e. zero hunger, climate action and life on 
land) and building sustainable agri-food systems. 
Future research in agroecology should seek to 
solve technical, policy, societal and practical 
knowledge challenges in implementing agroeco-
logical systems in small- and large-scale farming 
systems across OECD countries.
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Resumen

O. Salazar, C. Rojas, C. Baginsky, S. Boza, G. Lankin, A. Muñoz-Sáez, J. Pérez-Quezada, R. 
Pertuzé, L.L.R. Renwick, A. Székács, y M. Altieri. 2020. Retos del desarrollo agroecológico 
para la construcción de sistemas agroalimentarios sostenibles. Int. J. Agric. Nat. Resour. 
152-158. Las crisis ambientales y sociales en la agricultura han llevado a un reconocimiento 
cada vez mayor de que se necesitan sistemas agrícolas y alimentarios más sostenibles desde el 
punto de vista ecológico y más justos desde el punto de vista social. Este número temático de la 
Revista Internacional de Agricultura y Recursos Naturales reúne las ponencias presentadas por 
los autores que debían ser oradores en el taller “Desafíos para el desarrollo de la agroecología 
para la creación de sistemas agroalimentarios sostenibles”, una conferencia patrocinada por 
el Programa de Investigación Cooperativa de la OCDE. El objetivo del curso práctico era 
promover la transición de la agricultura convencional a la agroecología como ciencia, práctica 
y movimiento social mediante el intercambio de las experiencias de los diferentes países de la 
OCDE: Australia, Canadá, Chile, Colombia, España, Estados Unidos, Hungría, Italia, Noruega, 
Países Bajos y Suecia. Los principales temas tratados en el taller incluyeron: i) el desarrollo de 
la agroecología en los países de la OCDE: experiencias locales y colaboración internacional; 
ii) la agroecología como movimiento social y las políticas públicas conexas; iii) la enseñanza 
de la agroecología para promover sistemas agroalimentarios sostenibles; y iv) la ciencia, la 
innovación y las tecnologías en los sistemas agroecológicos. Aunque no es una evaluación 
exhaustiva del estado de la agroecología en los países de la OCDE, este número temático integra 
diversas perspectivas sobre algunos de los principales avances en materia de investigación y 
políticas y descubre algunas lagunas existentes en la práctica de la agroecología como enfoque 
para la transición hacia sistemas agrícolas ecológicamente sostenibles y socialmente justos.

Palabras clave: Co-aprendizaje participativo, desarrollo rural, políticas públicas, seguridad 
alimentaria, seguridad del suelo.
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