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Abstract
This document offers an overview of the studies and data published to date on agroecology, with a specific focus on the
following questions:
1. Can the agroecological approach be applied on a global scale?
2.Can agroecology respond to the challenge of food security in the world?
3. Does the agroecological system have an impact on welfare issues?
4. Can agroecology be a response to climate change?
5. What is the role of consumers and markets in this transition?
The key messages that emerge from the studies examined in this document are the following:
• If talking about agroecology means only talking about good agricultural practices then it becomes reduced to an ecological principle, and its social and political content are ignored.
• Only by increasing the income of small-scale farmers, reducing their dependence and increasing distributive justice (for
example, access to land and seeds, identical access to resources for women and men) and reducing waste and post-harvest
losses will it be possible address the issue of food security in the world.
• Talking about agroecology means talking about a resilient agriculture, and therefore about a system that meets both
food needs and development needs, over the short and the long term, without destabilizing the earth system. It seeks in a
specific way not only persistence but also the adaptive changes or even transformations needed to accommodate evolving
environmental conditions and human needs. In order to do this, agroecology challenges the relatively fixed configuration of
our production and consumption systems, proposing an alternative that takes into full account the specific characteristics
of places.
• The adaptation of the agricultural system to climate change is crucial to farmers, rural communities and economic sustainability.
• Researchers and policymakers must adopt a more interdisciplinary approach and work with farmers and rural communities to evaluate the main limiting factors and practices for adaptation to climate change.
• Food systems can be described as socio-technical networks that connect people and the natural and manufactured
elements that interact with food issues. The processes of characterizing and adding value to products are of real interest to
the re-examination of the roles of consumers and quality standards in the evolution of farming practices and in integrating
a broader approach to ecological issues in agroecosystems.
• The agroecological literature concludes that the productivity per hectare for total production (not just one crop) in the
medium term is higher in different agroecological agricultural systems than on large industrial farms, showing an inverse
relationship between size and productivity. The indicator where big farms manage to surpass small farms is productivity
per unit of labor rather than productivity per unit of surface area.
• If agroecological production systems become more widespread, employment will be created that will be more rural,
probably more stable and less seasonal compared to the employment offered by industrial agriculture.
• In order for the agroecological approach to be put into practice at increasingly wider social and geographical levels, it will
be necessary to strengthen the institutions of participatory democracy with the aim of constantly improving public policies,
allowing active citizens to take on a guiding role in the governance of agrifood systems.
• Scientific publications have moved on from an analysis of the conditions of individual plots to those of farms and, in
the last 20 years, of the wider area (agroecosystem). Current definitions of agroecology go beyond this vision, leaving the
concrete spatial scale and prioritizing an overview of the food system as a whole.
• In general, there is a clear lack of funds dedicated to research on agroecology.
ACRONYMS
IAASTD: International Assessment of Agricultural Knowledge, Science and Technology for Development
FAO: Food and Agriculture Organization of the United Nations
LVC: La Via Campesina
UNEP: United Nations Environmental Programmme
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1. Introduction
This report will examine the responses of agroecology to some critical issues that widely emerge from an analysis of global
food systems.
The debate around sustainable agriculture and the mitigation of the negative impacts that different production systems
are having on the environment, climate and society is becoming increasingly urgent and heated.
While on the one hand sustainable intensification is often pointed to as a possible solution, many farmers’ movements,
NGOs and also some of the private sector look at this solution with skepticism because it is too concentrated on production
and intensification, without taking into account social and local contexts.

Agroecology, organic agriculture and sustainable intensification
There are many kinds of alternative agriculture (biodynamic, organic, permaculture, natural, etc.), all aimed at reducing
dependence on synthetic chemical pesticides, fertilizers and antibiotics as well as production costs and the environmental
impact of agriculture. One of these systems is organic agriculture, which is now practiced in almost every country of the
world over a surface area of around 30 million certified hectares (Altieri et al., 2017).
Even if organic agriculture is based on the application of a series of good practices (rotation, cover crops, biological defense, etc.), today many organic farmers, pushed by market forces, use a set of “technological packages” with a low energy
impact. These represent merely a replacement of synthetic inputs with organic inputs (Rosset et al., 1997). Additionally
many of the practices currently promoted as sustainable are aimed at achieving greater efficiency in the use of inputs
through integrated pest management or the integrated management of soil fertility, but leave intact the monoculture
system and do not encourage a productive redesign of agricultural systems. Lastly, many of the inputs used in organic
agriculture are purchased, leaving unaltered the dependence of farmers on external suppliers (Guthman, 2014).
Recently, the FAO (2011), along with other international organizations (the Royal Society and the Consultative Group for
International Agricultural Research – CGIAR), has gone down the path of seeing sustainable intensification as an option
by which the principles of agroecology can be integrated with other approaches, such as transgenic crops, conservation
agriculture, the microdosing of fertilizers, weedkillers and integrated pest management.
This vision renders the term “agroecology” a meaningless concept, stripping it of its political and social content. Agroecology must not be combined with other approaches (Altieri et al., 2017).
In this context, agroecology is often presented as an alternative.
Therefore a number of key issues have been identified and an attempt has been made to give a response to the most
urgent questions, tackled in the following chapters:
1. Can the agroecological approach be applied on a global scale?
2. Can agroecology respond to the challenge of food security in the world?
3. Does the agroecological system have an impact on welfare issues?
4. Is agroecology a real response to climate change?
5. What is the role of consumers and markets in this transition?
In order to answer these questions, the scientific articles published over the last 20 years on the subject were consulted,
as well as the reports produced by the most important civil-society organizations, farmers’ movement and international
organizations and the outcomes of numerous meetings that have taken place at the government agency level.
The analysis aims to offer an overview of the main themes discussed for an agroecological transition of the world’s food
system, identifying some of the most pressing challenges and imagining who the actors of this change could be.
Given the complexity of the issue, some specific topics were not taken into consideration (e.g. agricultural practices, the
nutritional value of foods, health impacts). Instead, more time has been spent on those cross-cutting themes that today
represent the core of the debate in institutional and non-institutional settings.
In addition, given such a complex theme and the growing number of publications and actors who are becoming involved
in the issue, this report does not claim to be in any way an exhaustive analysis of the relevant literature, and instead limits
itself to offering an overview of some of the issues currently under discussion.
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2. Agroecology: Definitions
In this report, the definition of agroecology used is that of Gliessman (2007): “the application of ecological concepts and
principles to the design and management of sustainable food systems.” Agroecology has been defined by various authors
as a discipline that proposes integrated studies between ecology, sociology and economics (Table 1).
Table 1 – Evolution of the definition of agroecology
“A discipline that defines, classifies and studies agricultural
Altieri - 1987
systems from an ecological and socio-economic perspective.”
“The application of ecological concepts and principles to the
Altieri - 1995
design and management of sustainable agroecosystems.”
“The integrative study of the ecology of the entire food systems,
Francis et al. - 2003
encompassing ecological, economic and social dimensions.”
“An integrative discipline that includes elements from agronomy,
ecology, sociology and economics,” “the study of the interactions
Dalgaard et al. - 2003
between plants, animals, humans and the environment within
agricultural systems.”
Wojtkowski et al. - 2004

“The interactions among natural processes in artificial systems
designed to meet human goals.”

Gliessman - 2007

“The science of applying ecological concepts and principles to the
design and management of sustainable food systems.”

From: Levidow et al. 2014

This definition aims to represent the ecological co-existence of agriculture and biodiversity in the same territory, with the
objective of improving agricultural systems by imitating and encouraging the ecosystem’s natural processes (Altieri et al.,
2012).
Indeed, within the agroecosystem that emerges there are beneficial biological interactions and synergies between the
various components that create and maintain a state of equilibrium, the capacity for self-regulation and the influence of
biodiversity (De Schutter, 2010). The primary objective of the agroecological system is therefore the interaction and the
productivity of the agricultural system as a whole, and not that of individual crops (Silici, 2014). The reduction of the negative externalities that come as a result is always closely linked to and dependent on the context in which one is working,
making it necessary to take into account the system’s biophysical, social, cultural and economic aspects.
The concept of agroecology is not recent, but its wider circulation dates back to the last 20 years, during which it has taken
on a series of different meanings. Agroecology is described as a science, a set of practices and a social movement particularly where it has acquired greater strength, in other words in the context of small farms in developing countries (Wezel et
al., 2009). Consulting the databases (Scopus, Web of Science) that reflect scientific output at a global level, it is interesting
to note that the topic of agroecology has become increasingly represented, in particular from 2010 on (Figure 1 – Table 2).
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Figure 1 – Number of articles on the subject of agroecology in the last 20 years

Source: Scopus database, accessed June 20, 2017

Table 2 – Number of articles in the last 20 years divided by subject area
Agricultural and Biological Sciences

1312

Environmental Science

770

Social Sciences

653

Earth and Planetary

346

Energy

156

Biochemistry, Genetics and Molecular Biology

97

Economics, Econometrics and Finance

91

Medicine

63

Arts and Humanities

62

Engineering

51

Business, Management and Accounting

41

Immunology and Microbiology

41

Computer Science

28

Veterinary

26

Decision Sciences

24

Multidisciplinary

24

Chemical Engineering

8

Chemistry

8

Source: Scopus database, accessed June 20, 2017

As can be seen, as of 2010 there was a significant increase in the number of scientific articles examining the “world” of
agroecology, and considering that the database was consulted in June, it is likely that the number of articles in 2017 will
exceed 200.
In regards to the subject areas, it is interesting to note that that top three (Agricultural and Biological Sciences, Environmental Science and Social Sciences) effectively concern the application of ecology to agriculture, the environment and
the social sciences, underlining the importance of the role of agroecology as a movement. Studies relating to the social
sciences include considerations of political ecology, the equity of food systems, participatory processes, women’s empowerment, food sovereignty and rural development.
The scientific literature analyzed has been written by specialists from universities and research centers in the United States,
and the research has primarily been carried out on case studies from Latin America, Asia and Africa. This confirms that
family and subsistence farming is the first type of agriculture to have participated in and benefitted from agroecological
processes.
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3. Can the agroecological approach be applied on a global scale?
It is worth firstly stating the agronomical principles that underpin an agroecological transition to design and/or redesign
resilient and biodiverse agricultural systems that are energy efficient and able to conserve natural resources (Altieri et al.,
2017):
1

Enhance the recycling of biomass, with a view to optimizing organic matter decomposition and nutrient cycling over
time.

2

Strengthen the “immune system” of agricultural systems through enhancement of functional biodiversity—natural
enemies, antagonists, etc., by creating appropriate habitats.

3

Provide the most favorable soil conditions for plant growth, particularly by managing organic matter and by
enhancing soil biological activity.

4

Minimize losses of energy, water, nutrients and genetic resources by enhancing conservation and regeneration of
soil and water resources and agrobiodiversity.

5

Diversify species and genetic resources in the agroecosystem over time and space at the field and landscape level.

6

Enhance beneficial biological interactions and synergies among the components of agrobiodiversity, thereby
promoting key ecological processes and services.

7

The important characteristic that emerges from all the experiences in different regions of the world is agroecology’s
bottom-up approach, as well as the integration of bodies of knowledge (local, traditional and scientific) in different environmental and social sectors. This knowledge is promoted by a horizontal dissemination and based on the sharing of
experiences (Gliessman, 2015). The agroecological literature concentrates primarily on small, highly diversified farms. In
this respect, it is worth remembering that small-scale producers contribute significantly to the world production of food,
accounting for 50% of global agricultural production for domestic use, rising to 80% in Asian and sub-Saharan countries
(FAO, 2012 and 2015; Altieri et al., 2012). There are no clear-cut definitions for small, medium and large farms, as these
are flexible concepts that can vary depending on different cultural traditions and national criteria. For this reason, reference models tend to be used more than a set definition. In particular, reference can be made to the definition provided by
the FAO (2014): “Family farming includes all family-based agricultural activities, and it is linked to several areas of rural
development. Family farming is a means of organizing agricultural, forestry, fisheries, pastoral and aquaculture production
which is managed and operated by a family and predominantly reliant on family labour, including both women’s and
men’s.” Talking about agroecology in these contexts means intervening in a positive way on families’ livelihoods thanks
to reduced costs (minimization of production costs), increased yields, improved nutrition and women’s empowerment (De
Schutter, 2014). Agroecology is therefore seen as a response to the need for greater food security and sovereignty as well
as a possible path towards fairer and more sustainable rural development (Nyeleni Declaration, 2015). In 2015, in the
Final Report for the International Symposium on Agroecology for Food Security and Nutrition (FAO, 2014), Gliessman sums
up the role that agroecology currently plays in the world, “as a participatory action and research process that leads to
sustainability and resilience, as a movement of change and justice.”
It is interesting to note how the role of agroecology in the evolution towards sustainable agriculture, underlined by IAASTD
(2009), is now widely discussed not only by the scientific community but also by intergovernmental bodies (for example,
the Committee on World Food Security and the United Nations Conference on Trade and Development), United Nations
agencies like the FAO and UNEP and NGOs such as Oxfam and La Via Campesina.
One of the central nodes in the discussion of these themes is whether or not the agroecological approach can be applied
on a global scale and to large farms (De Schutter et al., 2011; Parmentier, 2014; Silici 2014, Wibbelman et al., 2013; Altieri,
2017).
De Schutter et al. (2011) emphasize that for a wider implementation of agroecology, it will be necessary to focus on
technical assistance services and on training in individual areas, as well as on public goods like rural infrastructure (for
example, roads and electricity) and credit and insurance against climate-related risks. Clearly reference is being made to a
medium- and long-term process which would involve significant effort being made for a “political” recognition of agroecology, a greater support for the network from local, regional, national and supranational public institutions and a general
improvement of governance, not only of agriculture but of food overall.
Various authors, among the most cited of which are Pretty et al. (2006), have so far demonstrated that within the smallscale context the application of agroecological principles significantly improves sustainability performance, including economic, in particular due to the increase in yields and productivity per surface area unit. In regards to the applicability
of agroecology to large industrialized farms, Parmentier (2014) claims that despites its profound rooting in small-scale
traditional agriculture (Altieri et al., 2011), a step forward could also be made in different contexts.
For medium-scale farms that currently use semi-industrial systems (mechanization, hybrid seeds, synthetic chemical products), the challenge is to avoid an excessive decline in yields and productivity due in particular to the reduction or abandonment of synthetic inputs. In these cases, Trócaire (2012) suggests a transition period dedicated to restoring the health
of local ecosystems before proceeding with a technical evolution in the farm. This proposal includes transformative approaches that concentrate less on the imperative of supply and more on tackling different forms of inefficiency, the improper
use of resources and waste within the current food system. In particular, reference is made to all those biological processes
on the farm that make sustainable agricultural ecosystems productive, which require time in order to become established.
They include reconstructing impoverished natural reserves, as well as re-establishing populations of predators and wild
host plants, increasing nutrient levels, tree planting and water conservation measures. Tittonell (2014) also highlights
the need for an ecological intensification involving landscape-related approaches that allow for the intelligent use of the
natural functions that ecosystems offer with the aim of designing multifunctional agroecosystems that are sustainable by
nature. While sustainable intensification proposes solutions that are planned only on the basis of a single crop or field, the
ecological intensification proposed by Tittonell (2014) embraces the complexity of the landscape and as a result the actions
aimed at supporting it require a collective decision-making process that also involves institutional innovation.
In regards to the agroecological transition of large farms, on the whole the scientific literature presents little evidence.
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Altieri et al. (2012) point out that in countries like Chile, Argentina and Brazil, some large plantations are now managed
according to a paradigm based on circular systems with a reduced consumption of inputs and energy. Even though the
majority of attempts with large farms remain concentrated on practices guided by a program of intensification and not by
a real agroecological approach, in a recent article (2017) published in Sustainability, Altieri et al. propose more simple diversification schemes based on two or three plant species and using modern equipment. The application of intercropping,
for example, involves the production of multiple crops in strips of land sufficiently close to each other to ensure interaction
between the plants and at the same time wide enough to allow independent cultivation. In this context, an increased
yield has been shown for corn (5-25% higher) grown in association with soy and positive results also emerged from the
experiments carried out between 1986 and 1990 on intercropping corn and alfalfa on highly productive prairie land near
Lafayette, Indiana in the United States (West et al. 1992).
The practices adopted by large farms to reduce the use of inputs are a step in the right direction, but they do not necessarily
lead to the redesign of a more self-sufficient and autonomous agricultural system. Indeed, the crops might not complement
each other ecologically and farmers could need even more external inputs (even if they are organic).
Some studies (IPES-Food, 2016; Lithourgidis et al., 2011; Wilson et al., 2016) show that biodiverse cultivation systems
(intercropping, agroforestory, systems integrated with livestock farming) also support a series of ecosystem services such
as parasite regulation, resilience to extreme weather, soil health, water conservation, etc. A more complex plant community
presents more stable production and fewer fluctuations in the number of undesirable organisms. It follows that by improving the functional biodiversity, a fundamental objective is reached, allowing farmers working on any scale to gradually
eliminate inputs and rely instead on ecosystem functions (Altieri et al., 2015).
New agroecosystem projects, like those that are differentiated (Kremen et al., 2015), require systemic changes guided by
the application of already well-defined agroecological principles applied through different practices and strategies (Table
3), each with specific effects on productivity, stability and resilience within the farm system.
Table 3 – Differentiated agricultural system practices and their agroecological effects
Crop Rotations: Temporal diversity in the form of cereal-legume sequences. Nutrients are conserved and provided
from one season to the next, and the life cycles of insect pests, diseases, and weeds are interrupted.
Polycultures: Cropping systems in which two or more crop species are planted within certain spatial proximity result
in biological complementarities that improve nutrient use efficiency and pest regulation thus enhancing crop yield
stability.
Agroforestry Systems: Trees grown together with annual crops in addition to modifying the microclimate, maintain
and improve soil fertility as some trees contribute to nitrogen fixation and nutrient uptake from deep soil horizons
while their litter helps replenish soil nutrients, maintain organic matter, and support complex soil food webs.
Cover Crops and Mulching: The use of pure or mixed stands of grass legumes, e.g., under fruit trees can reduce
erosion and provide nutrients to the soil and enhance biological control of pests. Flattening cover crop mixtures on
the soil surface in conservation farming is a strategy to reduce soil erosion and lower fluctuations in soil moisture and
temperature, improve soil quality, and enhance weed suppression resulting in better crop performance.
Crop-livestock mixtures: High biomass output and optimal nutrient recycling can be achieved through crop-animal
integration. Animal production that integrates fodder shrubs planted at high densities, intercropped with improved,
highly-productive pastures and timber trees all combined in a system that can be directly grazed by livestock enhances
total productivity without need of external inputs.
Source: Altieri, 2017

Parmentier (2014) underlines that the agroecological integration of large industrial farms can be increased, but within a
necessarily limited space for maneuver. Current interest is focused on sustainability and a debate is underway about the
nature of the relationships between the size of the farm and the productivity of outputs, such as crop yield and biodiversity
conservation (Wibbelmann et al., 2013). The agroecological integration of large industrial farms to the greatest extent possible could be the optimal option for improving agricultural sustainability, through appropriate incentives or disincentives
for encouraging good practices and discouraging bad ones. In particular, the adoption of agricultural practices with low
external impacts in large-scale agriculture will be crucial for the future of the planet (Wegner et al., 2011).
In this sense, one can talk about complementarity between agroecological agriculture and the use of chemical inputs
during the transition period. In this context, the “minimum” or “reasonable” level of use of chemical inputs during the
9

agroecological transition could be understood as the optimal quantity (to be reduced over time) in order to avoid significant losses to yields in the first years. This vision, however, is not shared by many supporters of agroecology and food
sovereignty movements and is often known as “cooptation.” In this case, agroecology is seen only as a further technological package to be proposed for a new Green Revolution (Holt-Gimenez et al., 2012; Horlings et al., 2011). In fact, studies
(LVC, 2014; Altieri et al. 2012) caution that talking about agroecology does not mean only talking about good agricultural
practices, which would mean agroecology being reduced to an ecological principle, ignoring its social and political content.
Altieri (2012) warns against this process, claiming that these superficial technical adjustments are ideologically supported
by projects to redefine agroecology, stripping it of its political and social content and promoting the erroneous notion that
agroecological methods can coexist alongside the aggressive expansion of transgenic crops and biofuels.

4. Can agroecology respond to the challenge of food security
in the world?
Agriculture has seen a dramatic increase in productivity in the 20th century. After the Second World War, North America
and Europe considerably increased their yields per hectare, and in some parts of Asia and Latin America, the Green Revolution in the 1960s led to unprecedented agricultural growth (Pretty, 2008; IFPRI, 2002). These results were primarily
reached through the development and use of high-yield varieties cultivated in large-scale monoculture systems and a
greater use of synthetic chemical pesticides, fertilizers and irrigation. The result of these choices was greater productivity
and a reduction of work loads and food prices (Gliessman, 2015). But despite this enormous increase in productivity, food
security has not been achieved at either a global (Pretty et al., 2006; IAASTD, 2009) or a local level.
Those who support agroecological approaches (Altieri et al., 2017) are generally in agreement about the need to increase
agricultural productivity in the regions in which yields are behind their potential, and they consider more effective and
sustainable agricultural management to be essential. These same supporters are however critical of the fact that a “simple” increase in yields per hectare can lead to a solution for the problem of hunger and food security more generally, as
significant results can be attained simply increasing the incomes of small-scale farmers and achieving distributive justice
(for example access to land and seeds, and identical access to resources for women and men) as well as reducing waste
and post-harvest losses (IAASTD, 2009; Altieri and Nicholls, 2012; De Schutter, 2010).
It is also worth remembering that an alternative model is even more important if one thinks that small-scale land owners
will not be able to access the sophisticated technology needed in highly developed production systems. In a 2014 press
release (“UN-masking Climate Smart Agriculture”), La Via Campesina points out that “raising yield per hectare through
production intensification only increases the income for corporations, financial market speculators, and large landholding
farmers. […] Increasingly, peasant and smallholder family farmers have to produce crops for the commodity market and
not for local and regional food systems.”
Likewise, agroecology aims to optimize the productivity of agricultural land, reducing external inputs and generating healthy soil and crops (Altieri and Nicholls, 2012; IAASTD, 2009). On this issue, reference is commonly made to Pretty et al.
(2006), who carried out the widest study to date, comparing the impacts of 286 primarily agroecological projects from the
first half of the 1990s, covering 37 million hectares in 57 countries in the global south. The results of the research showed
an increase in average yield per hectare of 79% on 12.6 million farms with a wide variety of different systems and crops. In
2008, the United Nations Environment Programme (UNEP) and the United Nations Conference on Trade and Development
(UNCTAD) took this data as the starting point for a study in Africa on the yields of organic agriculture and alternative
agriculture in general. Yields increased on average by 116%, and in East Africa by 128% (UNEP, UNCTAD, 2008), with
increases seen particularly in areas with degraded land. Since 1991, agriculture in Cuba has been developed based on
agroecological approaches, leading to an increase in food production of 37% (an annual increase of 4.1%) between 1995
and 2004 (Rosset et al., 2011).
Despite these valuable insights, the comparison between conventional agriculture and agroecology is often not possible
as the research results vary depending on the type of information considered and the methodologies applied. There are,
however, emerging data that indicate comparable yields and, in agroecological systems, a high stability of yields in extreme
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weather conditions, as well as an improved profitability due to a reduction in the costs of inputs (Rosset et al., 2011). The
same authors point out that the more extensive the agroecological methods adopted, the higher the productivity.
In regards to the organic methods in the global study on organic agriculture carried out by Badgley et al. (2007), it was
concluded that these could replace intensive conventional agriculture while maintaining and/or increasing the food supply.
In this context, while explicit reference was not made to agroecology, polycultures and intercropping systems were assessed, showing a higher yield per hectare compared to monocultures.
A debate is underway about productivity and whether this is the most important indicator for evaluating agroecology.
Altieri (2000) claims that global food security is more important than the productivity of individual species (the typical
configuration of conventional and intensive agriculture). The study focuses on the productivity of Latin American agroecological agriculture, asserting that it contributes substantially to food security in the region, despite the context of poverty
and the low use of inputs. Altieri and Toledo (2011) cite important tests from Brazil that have shown that the polyculture
of corn and beans has produced 28% more food compared to corn and beans grown in monocultures. The same authors
cite studies carried out in Amazonia, according to which the crops managed with agroecological practices produced 200%
higher yields than monocultures. They also mention studies from Mexico that show that a one-hectare plot, managed
agroecologically, can produce as much food as 1.73 hectares planted with a monoculture of corn. Unfortunately the data
to which reference is made often come from experiments carried out at the end of the last century, which highlights how
around the world there is a clear lack of funding for research beyond what is promoted and financed by agrobusiness
(Sanderson et al., 2017).
An agroecological farm must be evaluated in terms of overall productivity and not by a single crop, as agroecological practices, with a diversified range of products over several seasons, cannot be compared with the production of a farm focused
on a single species (Altieri et al., 2011; Rosset et al., 2011). Lastly, the economic evaluation of inputs and outputs is also
often not comparable between conventional and agroecological farms as, for example, the foods produced for subsistence
are not considered a commercial output (Sanderson et al., 2017). In regards to this issue, there is still a long way to go and
there is clearly a need for further research with constant methodologies (and funds) to contribute to the acquisition and
exchange of knowledge in order to promote innovative global proposals for production practices. In order to bring about
transformation, research must become participatory and so it must combine agroecological science, farmers’ knowledge
and groups of citizens. Collaborative strategies must go beyond the stereotype by which scientists “transfer” techniques
and farmers “apply” the results of research. The opportunity and capacity for collective involvement in the definition of
research agendas is crucial. Only in this way can they contribute in a real way to strengthening re-localization strategies
and encouraging consumer support for agroecological production methods (et al., 2014).

5. Does the agroecological system have an impact on welfare
issues?
A general trend towards the abandonment of land and the migration of rural populations towards rural areas, and an
inverse trend of immigrant labor moving into rural areas to seek employment in agriculture, has led to a combination of
land abandonment, concentration of land in the hands of big businesses and a shift from extensive to intensive agricultural
practices (Labrianidis et al., 2009).
As also underlined by Hendrickson et al. (2008), demographics acquire an important role in the agroecological transition.
Indeed, in the United States as in Europe (Wibbelmann et al., 2013), “the trend of rural depopulation has a powerful effect on the human capital needed to increase the adoption of agroecological approaches, and this is exacerbated by low
agricultural wages which are not conducive to labour movements into rural areas.” Agroecological practices are associated
with higher labor needs than conventional agriculture (Offermann and Nieberg, 2000; Pimentel et al., 2005), though in
every case this is dependent on the choice of farm outputs. If agroecological production systems become more common,
more rural employment will be created, probably more stable and less seasonal compared to what is offered by industrial
agriculture (Timmermann et al., 2015).
As we have already highlighted, the agroecological literature concludes that the productivity per hectare of different crops
is higher in different agroecological agricultural systems compared to the big industrial farms that cultivate in monocultural
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systems, showing an inverse relationship between size and productivity (Parmentier, 2014; IAASTD, 2009; Altieri, 2004).
The indicator according to which the big farms manage to surpass the small farms is productivity per labor unit rather than
productivity per surface area unit. On specialized, highly mechanized farms, one worker is able to cultivate a vaster area
and produce larger harvests than one worker on a small diversified farm without sophisticated machinery. Taking into consideration rural unemployment and the rural exodus in many developing countries, the supporters of agroecology emphasize the positive effect of a higher demand for labor on the creation of new employment (De Schutter, 2010; IAASTD, 2009).
In a recent article published in Sustainability (2017), Petersen et al., analyzing the National Policy on Agroecology and Organic Agriculture (PNAPO) for 2012 and the subsequent PLANAPO I (2013) and PLANAPO II (2016) developed in the semiarid zones of Brazil, show how these strategies are guided by a model of intensification of labor. This means that instead of
the intensive support for production factors provided by the market (a characteristic typical of the conventional trajectories
of agricultural intensification), the agroecological approach is based on the use of specialized labor for promoting ecological processes at the landscape level, ensuring at the same time the constant regeneration of ecosystem services and the
conversion of natural assets into a wide range of economic assets. If there are appropriate political-institutional conditions,
the most impoverished practitioners of family farming can become the main agents of rural development dynamics, contributing to the combined attainment of various sustainable development goals (SDGs). This is important, as while human
rights law acknowledges the right to adequate food, the global reduction of labor in agriculture has not led to a sufficient
increase in access to food for all, and in particular for those who do not participate in farming (Timmermann, 2015).
Nonetheless, in order for the agroecological approach to be put into practice at increasingly wide social and geographic
levels, it becomes necessary to strengthen the institutions of participatory democracy in order to constantly improve public
policies, allowing active citizens to exercise a guiding role in the governance of agrifood systems. The availability of work
that is sufficiently flexible in terms of time and space, in particular in regions with rural-urban migration and an aging rural
population, becomes a challenge also for a greater integration between rural and urban contexts, which would facilitate
not only the availability of work but also the development of local markets. Lastly, by reincorporating skills and knowledge
in agricultural practice, agriculture can become attractive to young people—even those who have always lived in cities—
who want to commit to a revitalized practice that can continually evolve over time.
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6. Agroecology and climate change
The suitability of land for further agricultural use is constantly diminishing, particularly in the areas of the world defined as
marginal (Wibbelman et al., 2013). The massive use of pesticides, fertilizers and irrigation as well as intensive plowing and
monocultural systems on a large scale have often been the cause of degradation of the soil and water system, erosion and
salinization and the loss of biodiversity.
Table 4 – Impacts of agriculture

Source: Bennett et al., 2014.

The increase in extreme weather events, including prolonged droughts and flooding, gives a new value to the subject of
the resilience of the production system (Taylor, 2017). In fact, we can talk about anthropogenic climate change (Zamagni,
2009) and therefore a change caused not only by greater bio-climatological risks, but to a large extent by deforestation
and the use of fossil fuels by conventional agriculture. Global agricultural systems have brought about enormous standardization and specialization in the last 50 years (Khoury et al., 2014). Where production systems intensify, the genetic
base of varieties used narrows (Pingali et al., 2002), leading, along with a massive use of synthetic chemical pesticides
and fertilizers, to an improvement in yields but also bringing huge costs in terms of environmental quality and resilience
(Bennett et al., 2014). In the last 50 years, global agricultural production has increased by 47%, supported by 5.6- and 2.5fold increases in nitrogen and phosphorous fertilization respectively and contributing to the creation of over 400 marine
dead zones around the world (Diaz et al., 2008; Foley et al., 2011). Simplified systems with a low genetic and taxonomic
diversity are more vulnerable to climate variability due to dependence on just one or two crops (Schlenker and Lobell,
2010). The solution that is often proposed (The Royal Society, 2009), involving the development of new varieties resistant
to environmental stresses, does not resolve the problem if diversification and management practices are not addressed.
Talking about agroecology today means talking about a resilient agriculture, in other words a system that meets both food
needs and short- and long-term development needs, without destabilizing the earth system. It seeks in a specific way not
only persistence but also the adaptive changes or even transformations needed to accommodate evolving environmental
conditions and human needs. To do this, agroecology challenges the relatively fixed configuration of our production and
consumption systems, proposing an alternative that takes into full consideration the specific characteristics of different
places. Indeed resilience, including of an agricultural system, indicates the capacity to continue to develop while absorbing
change (Folke et al., 2010).
Among the possible mechanisms for encouraging this adaptation, in agroecology there are a series of sustainable practices that maintain the natural and social capital, regulating ecosystem services and promoting social self-organization. For
example, many of the 60 cases of sustainability evaluation carried out in Latin America using the MESMIS framework (the
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Spanish acronym for Evaluation of Natural Resource Management Systems) have confirmed that agroecological practices
allow farmers to prepare for climate change by minimizing crop failure and making farms more sustainable over the long
term (Astier et al., 2012). The MESMIS approach is interesting as it represents a holistic and interdisciplinary framework for
evaluating sustainability and improving the planning and implementation of development projects. The determination of
the criteria and the sustainability indicators varies based on the approach followed by the evaluation team and is specific
for every case study. Sustainability, defined by productivity, stability, reliability, resilience, adaptability, equity and selfsufficiency, is not measured in itself, but assessed through the comparison of two or more systems.
In short, the literature, and in particular Altieri et al. in an article published in 2015 in Agronomy and Sustainable Development, suggest that agroecosystems will be more resilient when they are part of a complex landscape, characterized
by genetically heterogeneous and diversified cultivation systems managed with soils rich in organic matter and water
conservation techniques (Figure 3).

Figure 3 – Landscape, on-farm diversity, and soil and water characteristics that enhance the ecological resilience to extreM.A . Altieri et al.
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still clear and one of the next important questions will be the agricultural development model for governments to support.
The implementation of these policies will considerably impact the terms that in the future will define communities’ access
to land, understood also as the capacity to control its development (Ribot et al., 2003).
Lastly it is worth remembering that the adaptation of the agricultural system to climate change is crucial not just for farmers, rural communities and economic sustainability, but for a growing population and global food security (Schmidhuber
and Tubiello, 2007). Haden (2012) suggests that farmers are influenced their past experiences, such as having had to deal
with a reduction of available water for irrigation. These experiences can represent an important starting point for activating programs of climate adaptation for agricultural systems. In particular, researchers, regional planners and policymakers
should adopt a more interdisciplinary approach to working with farmers and rural communities to evaluate the main
limiting factors and the relative adaptation practices, including through the proposition of new development models (Niels
et al., 2015).

7. The role of consumers and markets in the agroecological
transition
The question of a partnership between producers and consumers is fundamental to the approach of agroecological food
systems. LVC (2015) insists on the importance of developing transparent relationships between these two actors in the
food system and, according to Gliessman (2007), it is principally the reconnection between farmers and consumers in
alternative food systems that will allow the development of social and environmental equity and as a result a renewed
interest in the issue of food sovereignty.
Beuchelt and Virchow in 2012 also give particular emphasis on the interaction between rural development and food sovereignty, which, they write, aims to strengthen the farmers and their small-scale agriculture in order to improve. Their autonomy is to contribute to rural development, poverty eradication and food security. Many authors (Lockeretz, 1986; Hinrichs,
2000; Francis et al., 2003; Gliessman, 2012) claim that the reduction of distance between farmers and consumers can
facilitate communication and the understanding of the characteristics of a food system based on agroecological principles.
It is important at this point to talk again about scales of application of agroecological principles and in particular to introduce the theme of agroecological territories (Wezel et al., 2016). Both UNEP (2008) and other authors (Lovell et al.,
2010; Méndez et al., 2017) have shown that for a sustainable system it is necessary to be able to operate in such a way
as to connect strictly agricultural activities with a landscape-based approach, integrating agricultural and non-agricultural
activities in a wider context. For this integration, it is of fundamental importance to also consider all the aspects of the
food system (Dalgaard et al., 2003; Francis et al., 2003, Gliessman, 2007; Wezel and David, 2012; Méndez et al., 2017;
Wezel et al., 2014). Starting from the concept of territory as a zone under the responsibility of local authorities such as
municipalities, provinces and regions (Elden, 2010), Wezel uses a broader approach in which agriculture is no longer the
only driver in a specific area (Sebillotte, 2000), but the valuing of territorial resources as a whole acquires a significant
importance. The concept of an agroecological territory as a place in which a process of transition towards sustainable
agriculture and food systems is underway, as proposed by Wezel, therefore offers a specific framework for conceptualizing
a transition towards sustainable agricultural and food systems. In these contexts, food systems can be described as sociotechnical networks that connect people and the natural and manufactured elements that interact with food issues. The
processes of characterizing and valuing products, like those sold directly or labelled with geographic indications, are of
real interest for re-examining the roles of consumers and quality standards in the evolution of farming practices and the
integration of a wider approach to ecological issues in agroecosystems. Within the transition towards a sustainable food
system incorporated into a territory, it is useful to consider the potential for using local products in mass catering, sales in
supermarkets and shops in the area and the possibility of farmers to organize box schemes with consumer buying groups,
forms of community-supported agriculture or other direct sales methods (Wezel et al., 2016).
The relatively medium-small size of the agroecological farms that exist today allows planning the distribution of their
produce in regional food markets.
It should be highlighted that in this type of market that consumers will find themselves “trying out” a diet based on greater
seasonal variability and fewer processed foods.
The size of individual farms and the differentiation encouraged by the agroecological model in terms of production could
create problems with the logistics and management of product sales. These problems, however, could be overcome through associations. Indeed, talking about “agroecological districts” implies that within a territory cooperatives, producers’
associations and farmers’ organizations can be a central hub for representing the interests of farmers in food supply chains.
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In fact, Pretty (1995) states that the importance of local organizations and institutions has often been neglected, but that
they are essential for the adoption of agroecological practices.
Even though centralized supply systems and/or systems of production destined for export clash with models for alternative
markets (Follet, 2009; Duram and Oberholtzer, 2010), incorporating agroecological production into existing food chains is
not an option to be completely ignored. This would make it possible to benefit from opportunities of scale and efficiency
and, at the same time, to meet the needs of consumers. One possible example is fair-trade certification (Fairtrade International, 2011) or other similar examples from the world of coffee: Farmers’ organizations do not only have the role of
intermediaries between different certification agencies and small-scale producers, but also serve as actors who participate
in decisions relating to certification, based on principles such as solidarity and social responsibility (Chloupkova and Svendsen, 2003).
Examples of networks
Even though most initiatives started with the marketing of organic products, those experiences have expanded the
opportunities to obtain better remuneration (Karner, 2010) for agroecological methods as well. Agroecological farmers, with the aim of differentiating themselves from the supermarket chains that offer “organic” and “local” product lines, have launched collective marketing initiatives, so as to maintain the product identity and communicate
its added value, and to work towards greater proximity to consumers (Levidow and Psarikidou, 2011). Evidence of
these processes can be seen in documents relating to the Foodlinks project, which highlights the distinctive features
of European experiences (boxes, farmers’ markets, direct sales, buying groups, community-supported agriculture)
including through the analysis of the links between short distribution chains and agroecological practices. It is
interesting to note the experience of Les Bons Repas de l’Agriculture Durable (BRAD) in Brittany, where a system
of participatory certification evaluates whole-farm sustainability. Farm visits are carried out by an agronomist, with
the purpose of collecting data, giving feedback and negotiating a progress agreement with the farmer (Galli et al.,
2013). These practices generate more commitment to greater knowledge and constant improvement compared to
certification criteria established in advance.
Lamine et al. (2012) instead studied the criteria for coordination and decision, as well as the roles of different
actors involved in examples from the Ecovida network in southern Brazil and the associations for the preservation
of peasant farming (AMAP) in France. In both cases, it was shown that producers and consumers, as well as a
small number of intermediaries, can fruitfully participate in the establishment and management of a sustainable
food system. These subjects have also developed their own participatory certification systems in which all the interested parties are involved and they share the responsibility for ensuring the products’ quality, based on criteria
of localness, freshness and seasonality that are not always adequately promoted by the market. The focus on the
social themes shared by both groups is translated into requirements such as fair prices, economic sustainability for
producers and economic solidarity processes (Lamine et al., 2012).
What people eat is not just a question of production but also of accessibility to food. This involves a wide variety
of interested subjects above and beyond producers and consumers, for example the actors in food supply chains
(including food producers and marketers), actors in the voluntary sector (environmentalist or social organizations
at a community or national level) and policymakers. In the future this complexity will require a deeper intersectorial
approach to policy with a greater attention towards ecological integrity and socio-economic aspects (Levidow et
al., 2014).

Conclusions
The issues of sustainable agriculture and food security can be found on the political agenda around the world and are
discussed widely by a series of actors such as governments, intergovernmental organizations, the scientific community,
environmental development organizations and also the private sector.
The industrial agricultural model that is now most common has not solved the problem of food security and the time has
come to think about a new agricultural paradigm. As highlighted by many (UNCTAD, 2013), however, the approach being
discussed is still based on the expansion of industrial agriculture, even though its environmental impacts would need to be
mitigated by sustainable intensification practices (The Royal Society, 2013; IFAD, 2012).
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On the other hand, agroecology, even if known and studied for many decades, today represents an innovative field of
activity with evolving definitions and ways of thinking in regards to environmental, social, political and economic issues. Its
roots lie in the Latin American agroecological movement (farmers, experts, researchers, associations) which was the first to
address the themes of the transformation of food production and consumption from the perspective of democratizing the
food system (low inputs, self-consumption, local sales, food sovereignty).
Today agroecology around the world represents a space for criticizing and challenging modern food systems, in which it is
often big businesses, market ideologies and governments that dictate laws.
The role of agroecology as an important element in the demand for the transformation of the global food system must
necessarily pass through the recognition and integration of its three forms, in other words transdisciplinary knowledge,
interdisciplinary agricultural practices and social movements (Nicholls et al., 2016). In this sense, the path towards the
transformation of food systems according to sustainability, justice and sovereignty objectives will require responsible action by everyone (governments and non-governmental organizations) to improve access to food for an ever-growing world
population. At the same time, attention towards agroecology must recognize the valuable role played by farmers and the
need to conserve the natural capital resource base on which the system and society depend (Altieri et al., 2017).
In such complex times, a commitment towards ensuring greater social justice in access to resources like land, water, seeds
and a fair market for farmers around the world is of fundamental importance, allowing local communities and particularly
women to access the best possible conditions for producing and consuming sustainable food. Lastly, it is worth emphasizing the importance of not stopping at the study and discussion of a new paradigm for agriculture, but of taking into full
account the issue of distribution and consumption to promote a new paradigm for the food system as a whole.
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