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Abstract
Objective: To reflect about the importance of the supportability of agroproductive systems and of their contribution 
to local development in Cuba, from an economic, ecological and sociocultural approach.
Materials and Methods: This study, of exploratory, analytical and descriptive type, is based on the bibliographic 
review of the concepts sustainable and supportable systems, bioeconomy, agroecology and development programs 
in local contexts. For such purpose, different information sources, scientific papers published about the topic and 
literature produced by national and international organisms, were consulted and analyzed, in order to know about the 
state-of-the-art of the object of study and to concrete necessary definitions and strategies for the implementation of 
supportable systems in the framework of agricultural programs.
Results: It was corroborated that supportability is a way of living and producing in harmony with the environment, 
to guarantee that future generations can satisfy their needs. From its multifunctionality, supportability can be a tool 
in supportable local development, from the commitment to agrifood models based on agroecology, bioeconomy and 
food sovereignty.
Conclusions: In Cuba it would be pertinent to establish local strategies to improve people’s quality of life and preserve 
the environment, from an agroecological and supportable approach.
Keywords: community development, sustainability

Introduction
In order to find methodologies aimed at eval-

uating production systems, the supportability of 
agroproductive systems has been a highly debated 
topic by the world agroecological movement in the 
last decades (Leyva-Galán, and Lores-Pérez, 2012; 
Sarandón and Flores, 2019; Flores and Sarandón, 
2015). Nevertheless, the search for the approach to 
supportable agricultural development shows restric-
tions, inherent to the multidimensionality of the con-
cept (economic, ecological and sociocultural).

Supportable systems could also contribute to 
overcome some of the limitations related to rural 
development, from the commitment to agrifood 
models based on agroecology and food sovereign-
ty. According to the development theories defended 
by Shejtman and Berdegué (2004) and Alburquer-
que-Tur (2016), supportable (rural, local and terri-
torial) development is a process of productive and 

institutional transformation in a certain rural space, 
whose purpose is to reduce rural poverty, and in 
which productive transformation allows to articu-
late, competitively and supportably, the economy of 
the territory, to dynamic markets.

From the above-explained facts, the objective 
of this work was to reflect about the importance of 
the supportability of agroproductive systems and of 
their contribution to

local development in Cuba, from an economic, 
ecological and sociocultural  approach..
Materials and Methods

This study is exploratory, analytical and de-
scriptive. Specialized literature on sustainable sys-
tems, agroecology and development programs in 
local contexts, was consulted and analyzed, in or-
der to know about the state-of-the-art of the object 
of study, and to indicate necessary definitions and 
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strategies to implement sustainable systems in the 
framework of agricultural programs.
Sustainable and supportable systems

The terms sustainable and supportable, desarrollo 
sostenible (sustainable development) and desarrollo 
sustentable (supportable development) or sostenibilidad 
(sustainability) and sustentabilidad (supportability) are 
indistinctly used, from the English term sustainability. 
Scientific papers can be found that translate sustainability 
as sostenibilidad and, in turn, others that translate it as 
sustentabilidad, even when the cited reference is the 
same. Méndez (2012) states that sostenibilidad as well as 
sustentabilidad does not show higher differentiation 
with regards to their application to development. 
According to Cortés-Mura and Peña-Reyes (2015), 
the difference between these two terms is a question 
that obeys lexicon or geographical location.

The Dictionary of the Spanish Language, 
reference work of the Royal Spanish Academy, 
defines the adjective sustentable as “that which can 
be sustained or defended with reasons”. Of sostenible 
it says: 1) “that can be sustained”, 2) “especially 
in ecology and economy, that can be maintained 
during a long time without depleting the resources 
or causing serious damage to the environment”. 
The words sostenible and sustentable are verbal 
adjectives, which are derived from respective verbs 
(sostener (sustain) and sustentar (support)), and also 
understands that they are synonyms (RAE, 2014).

Nevertheless, these concepts have been much 
argued. It could be even said that in the seventies 
this discussion started from the concept of human 
development, and from its relation to the economic, 
productive and consumption aspects and, 
especially, from the antagonist link of economic 
growth and use of natural resources, topics debated 
in the preparatory meetings of the United Nations 
Conference on Human Environment (UNCHE), 
carried out in Stockholm, Sweden, in 1972.

In 1980, the world strategy for conservation, 
prepared by the Union for the Conservation of 
Nature and Natural Resources (IUCN), identifies 
demographic pressure, social inequity and the 
terms of trade as the main causes of poverty and 
habitat destruction. This organization calls for a 
new international development strategy to readjust 
inequities through the application of a more 
dynamic and stable economy at international level, 
which stimulates economic growth and is opposed 

to the worst impacts of poverty. This conservation 
strategy stated sustainability in ecological terms, but 
with very little emphasis on economic development, 
and contemplated three priorities: maintenance of 
ecological processes, sustainable use of resources 
and preservation of genetic diversity.

Afterwards, in 1983, the UN created the World 
Commission on Environment and Development. 
The work group created for such purpose, known as 
Brundtland Commission1, started diverse studies, 
debates and public hearings in the five continents 
during almost three years. These events ended in 
April, 1987, with the publication of the document 
titled Our Common Future or Brundtland Report 
(Boada and Toledo, 2003; López-Pardo, 2015).

This report indicates a definition of sustainable 
development that is maybe more widespread and 
accepted. It conceptualizes it as the development that 
satisfies the current needs, without compromising 
the possibilities of the future generations to tend to 
its own needs (López-Ricalde et al., 2005). In this 
regard, Martínez-Castillo and Martínez-Chaves 
(2016), as criticism, reconsider some aspects of this 
concept:
•	 It proposes to maintain the economic growth 

model “adjusting” the parameters to allow its 
continuity in time, but it leaves intact and out of 
discussion the main bases of the predator pro-
duction model that, it acknowledges, leads the 
planet to collapse. That is, it detects a problem, 
but does not understand it (cause-effect relation).

•	 In turn, it evades the debate about the socioeconomic 
aspects and consequences of this economic model, 
such as the increasing generation of the gap between 
the rich and the poor.

The indiscriminate use of the term sustainable 
has also generated a depletion of its initial defini-
tion. Today, with the influence of futuristic market-
ing, everything is sustainable, for which this term 
has good social acceptance, and is very closely re-
lated to all that lasts in time. Meanwhile, the term 
supportable has become a worldwide accepted con-
cept to guide the interactions between nature and 
society, in order to dominate the local and global 
variations, such as climate change, social inequity, 
poverty, biodiversity loss, overpopulation and lack 
of resources. In this sense, a call is made to modify 
this paradigm at all levels (Disterheft et al., 2013; 
Zarta-Ávila, 2018).

1Led by Mistress Gro Brundtland, who was Prime Minister of Norway
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Supportability can be understood as a para-
digm to think of a future in which environmental, 
social and economic considerations are balanced in 
the search for development and a better quality of 
life. Cortés-Mura and Peña-Reyes (2015) empha-
size the fact that the concept of supportable devel-
opment should have ethic bases, such as justice and 
intergenerational equity or the ecocentric concern 
for the preservation of biological diversity.

At present, strategies are developed to move to-
wards a sustainable production model, based on the 
utilization of biodiversity and the decrease of the 
carbon footprint. In this sense, bioeconomy could 
contribute to the transition from a model based on the 
intensive use of fossil fuels to another one that gives 
priority to the economic activities around biodiversity, 
that is, to the production of efficient and sustainable 
goods and services, from the biological and genetic 
resources with high added value (CEPAL, 2015; Mer-
cado-Ramos, 2017; Lombeyda-Miño, 2020).
Bioeconomy

Bioeconomy provides the bases to achieve 
production systems and utilization of natural resources 
in a more sustainable way. Initially, Georgescu-Roegen 
(1975) conceptualized this term to highlight the 
biological origin of economic processes and, from it, 
to stress the problems posed by mankind, depending 
on a limited quantity of utilizable resources, which are 
unequally distributed.

Bioeconomy is defined as the production, 
utilization and conservation of biological resources, 
including the knowledge, science, technology 
and innovation, related among them to provide 
information, products, processes and services in all 
the economic sectors, in order to advance towards 
sustainable economy (Rodríguez et al., 2019). That 
is why it is understood as a dynamic and complex 
social transformation process, which demands a 
perspective of long-term policy. Each country can 
define its bioeconomy depending on its realities, its 
national capacities and its programmatic elements.

There are several definitions of bioeconomy, 
depending on each country or region. In the European 
Union (EU) it is defined as the production of 
renewable biological resources and the conversion of 
these resources and residue flows in products of added 
value, such as feedstuffs, concentrate feds, products of 
biological basis and bioenergy (European Comission, 

2012). The UE was the first to promote this term 
as an opportunity to develop biotechnology and to 
replace the use of fossil derivatives for resources of 
biological basis (Birner, 2018).

Since the Global Bioeconomy Summit (GBS) 
in 2015, this term has become more common in the 
documents of policies and strategies worldwide, but 
with different definitions (Rodríguez et al., 2019).

At the same time, new terms and broader 
concepts emerge. In the EU, the synergies between 
the concepts of bioeconomy and circular economy are 
being explored. Several documents about bioeconomy 
policies of the European countries refer to sustainable 
and circular bioeconomy. In Anglo-Saxon countries, 
they relate bioeconomy with the concepts of 
high technology innovation, such as synthetic 
biology, digitalization and advanced manufacture. 
Meanwhile, in the United States, reference is 
made to the industrialization of biology, and in 
Germany biologization of economy or biological 
transformation of the industry emerges in key 
documents about innovation policies.

Bioeconomy also has certain relation to the 
decrease theory2 as basis for balanced production in 
a world where resources are finite and the economic 
processes are entropic. That is, where neither 
materials nor energy are created or consumed, but 
transformed (Georgescu-Roegen, 1971).

The similarity between the bioeconomy concept 
described by Georgescu-Roegen (1975) and the Agenda 
2030 for Sustainable Development is remarkable, for 
which it could be stated that the latter comprises the 
essence of such concept and, thus, it is intrinsically 
bioeconomic (table 1).

One of the pillars for the development of 
bioeconomy is agriculture and, thus, it should be 
aimed at improving agricultural production to 
optimize the supply of food destined to the people 
with scarce resources and, at the same time, enhance 
food security from rural zones (Trigo et al., 2014). 
Agroecological practices fulfill that objective, by 
providing healthy foodstuffs ecologically balanced 
with the environment.
Agroecology

According to criteria expressed by Roque-Jaime 
et al. (2016), agreocology is a millenary practice that 
defends producing in harmony with nature, with the 
rescue of traditional practices and farmer wisdom. 

2This trend of economic thought questions the limits of economic growth, because unlimited growth is a phantasy, an absurd. The 
planet cannot stand the duplication of the GDP, because the regeneration capacity of the biosphere has been exceeded by 50 % 
(Latouche, 2010).
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Thus, the main function in agricultural production 
is returned to the farmer, which guarantees the sus-
tainability of agricultural systems.

For Altieri et al. (2009),agroecology goes be-
yond a unidimensional glance of agroecosystems, of 
their genetics, agronomy, edaphology and others. It 
comprises an understanding of the ecological and so-
cial levels of the coevolution, structure and function-
ing of agroecosystems. Likewise, these authors refer 
that such systems are healthy and productive when 
balance and good growth prevail, when cultivated 
plants are capable of tolerating stress and adversity.

Vázquez-Moreno (2015) indicates that agro-
ecology delivers the guidelines for a careful man-
agement of agroecosystems, without causing 
unnecessary or irreparable damage, simultane-
ously with the effort to counteract pests, diseases 
or soil deficiencies. The agroecologist struggles 
to return to the agroecosystem its elasticity and 
strength through innovation processes, based on 
the agroecological principles (Altieri and Nicholls, 
2013; Nicholls et al., 2017a; 2017b), which allows 
to achieve contextual technological forms that 
contribute to sustainable agricultural production, 

Table 1. Relation between the Minimum Bioeconomic Program proposed by Geogescu-Roegen and the Agenda 2030  
             for Sustainable Development.

Minimum Bioeconomic Program proposed by 
Geogescu-Roegen (1975)

Goals of the Agenda 2030 for Sustainable Development 
(2015)

First, the production of all war instruments, not only 
war itself, should be completely forbidden.

SDG 16: Promote just, peaceful and inclusive societies
SDG 17: Revitalize the Global Partnership for 
Sustainable Development.

Second, through the use of the resources associated 
to the war that are released, as well as through well-
planned and well-intended additional measures, 
developing countries should be helped to arrive as 
quickly as possible to a good life (not luxury).

SDG 1: End poverty in all its forms everywhere.
SDG 2: End hunger, achieve food security and 
improved nutrition, and promote sustainable 
agriculture.
SDG 3: Ensure healthy lives and promote well-being for 
all at all ages.
SDG 4: Ensure inclusive and equitable quality 
education and promote lifelong learning opportunities 
for all.
SDG 6: Ensure availability and sustainable management 
of water and sanitation for all.
SDG 17: Revitalize the Global Partnership for 
Sustainable Development.

Third, mankind should gradually reduce its population 
to a level that could be adequately fed only by organic 
agriculture.
Fourth, until the direct use of solar energy becomes a 
general convenience or controlled fusion is achieved, 
energy waste –due to overheating, excessive cooling, 
speed excess, light excess, etc.- should be strictly 
avoided, and if necessary, strictly regulated.

SDG 7: Ensure Access to affordable, reliable, 
sustainable and modern energy for all.

Fifth, we must be healed from the morbid desire of 
extravagant equipment.

Six, we must also get rid of fashion.

SDG 12: Ensure sustainable consumption and 
production patterns.

Seventh, it is necessary that lasting goods are 
manufactured to last even more, by being designed so 
that they can be repaired.

SDG 9: Build resilient infrastructure, promote inclusive 
and sustainable industrialization, and foster innovation.
SDG 12: Ensure sustainable consumption and 
production patterns.

Eighth, we must realize that an important prerequisite 
for a good life is a substantial amount of spare time, 
which can be used in an intelligent way.

SDG 11: Make cities and human settlements inclusive, 
safe, resilient, and sustainable.

 Source: Rodríguez et al. (2017)
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sovereignty and resilience against extreme events 
(Santiago-Vera et al., 2018).

In spite of the above-stated facts, as asserted by 
Funes-Monzote (2018), the social complement that is 
related to them is highly important, as real warrant 
of the development of agroecological family farms 
and the continuity of a culture that can be acquired, 
maintained and enriched in them (Casimiro, 2016a).

Agroecology, as scientific speech or as application 
to development models, links the ecological aspect 
to the life forms, which necessarily associates it to 
social transformation objectives. A set of terms is 
related to it that determines its characterization as 
a solid science with broad scientific basis, which is 
nourished from diverse fields, such as agricultural 
sciences (soil science, microbiology, plant physiology, 
entomology, pathology, agronomy, plant and animal 
nutrition, animal science, veterinary, among others), 
natural sciences (botany, herbology, chemistry, 
physics, mathematics, astronomy, cosmic sciences, 
etc.), ecological and environmental sciences (ecology, 
agroecosystems, climatology, agrometeorology, among 
others) and social, economic and political sciences 
(sociology, economics, environmental history, etc.).

In summary, agroecology is the scientific, tech-
nological and social proposal to achieve sustainable 
agriculture (Vázquez-Moreno, 2015; Funes-Mon-
zote, 2018). It poses basic agroecological principles 
(Nicholls et al., 2017) about how to study, design 
and manage agroecosystems that are productive 
(Bover-Felices and Suárez-Hernández, 2020) and, 
in turn, that preserve natural resources; which are 
also culturally sensitive and social, and viable from 
the socioeconomic point of view.

From the vision of agroecology, sustainability 
is a process, which has as attribute the introduction 
of environmental values in agricultural practices. 
From the agroecology principles, it is intended to 
elaborate proposals of collective action through 
which social actors can substitute the current devel-
opment model by another one that aims at an eco-
logically adequate, socially just and ecologically 
viable agriculture (Flores and Sarandón, 2015).
Emergence of the agroecological movement in 
the Cuban context

In Cuba, the special period was a deprivation 
stage, but it was also a period of innovation in sus-
tainable agriculture and in the reorganization of 
production to obtain food in a more autonomous 
way. The transition towards agroecological agricul-
ture represented a huge challenge for technicians 

and farmers, who were used to producing with 
high-input approach, and did not acknowledge the 
possibility of sustainable or low-input agriculture 
to solve population feeding (Funes-Aguilar, 2016; 
2017; Nova, 2019).

Cuba, amid that crisis, offered an example. It 
showed the way towards necessary processes of so-
cial and productive transformation (Machín-Sosa et 
al., 2011; Rosset, 2016). The way in which the coun-
try faced a deep crisis with the farmer to farmer 
agroecological movement (MACAC for its initials 
in Spanish) offered abundant lessons to other coun-
tries and organizations that also searched for a way 
out of situations in which their farmer bases are.

Another methodological advance in this period 
was the classification of the farms (started, transi-
tion and agroecological farms) to stimulate morally 
the farmer family, and also to induce emulation by 
other farmers (Machín-Sosa et al., 2011; 2017). This 
classification has as principle to qualify the farms 
according to the degree of agroecological trans-
formation. The farmer or family, who reaches the 
maximum level of agroecological integration, feels 
great satisfaction and earns the respect (and emula-
tion) of their community and cooperative.

The participatory characteristics offered by 
the MACAC and tradition and habits of the ANAP 
(National Association of Small Farmers) allowed 
agroecological transition to a higher scale, although 
several elements of agroecology were already being 
practiced, at higher or lower scale. The MACAC 
generalized its dissemination, could revitalize the 
horizontal transmission, knowledge socialization 
and good practices from some farmers to others 
(Casimiro, 2016b).

The farmer families, most of them linked to 
this movement, maintain, in general, traditional 
practices, have agricultural culture, and are the most 
productive and efficient agricultural production 
model (Machín-Sosa et al., 2010; Triana, 2020a; 
2020b; 2020c). In Cuba, in 2011, these families 
produced more than 65 % of the food, with only 
25 % of the land. They reached sufficient yields 
per hectare to feed between 15 and 20 people 
per year, with energy efficiency not lower than 
15:1 (Funes-Monzote, 2009; Rosset et al., 2011; 
Casimiro, 2016a).

Agroecology meant an alternative among the 
diverse solutions that allowed the Cuban nation to 
overcome the crisis times. The unfavorable conditions 
under which Cuba has lived have forced farmers to 
assume an increasingly active role in the search for 
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and implementation of solutions, related in general 
to sustainable development proposals.
Current situation of agriculture in Cuba

In Cuba, as part of the updating process of the 
economic and social development model3, a set of 
decisive transformations for the sustainability and 
prosperity of the nation has been started. All this is 
in broad coherence with the objectives and goals of 
the Agenda 2030 (Bárcena, 2015).

This agenda states, in its second objective, to 
end hunger, achieve food security, improved nutri-
tion and promote sustainable agriculture (Bárcena, 
2015). For such purpose, in all the productive chain 
the application of integrated management of sci-
ence, technology, innovation and environment is to 
be promoted, aimed at the increase of food produc-
tion and animal health, which includes the improve-
ment of services for farmers.

It is necessary to indicate that the Cuban State 
has always given priority to environmental protec-
tion, and it is thus manifested in the Constitution of 
the Republic, with the development of legal norms, 
such as the Act of Environment and Decree-Law 
179 about soil protection, use and conservation. 
This is in addition to the development of nation-
al programs, which directly or indirectly promote 
soil protection, including the National Program of 
Soil Conservation and Amelioration (PNMCS), the 
National Program of Forestry Development, the 
National Action Program of Combat against De-
sertification and Drought, among others. Through 
these projects, practices have been promoted and 
implemented that protect natural resources and 
their sustainable use (Riverol and Aguilar, 2015).

For the implementation of these practices it 
is essential to undertake transformations with the 
confluence of diverse economic actors that allow 
actions which contribute to the increase of agricul-
tural production.

The above-exposed facts show, among other 
issues, that when assuming the challenge of social 
change and technical-material transformations the 
protagonism and agreement of local actors are re-
quired (González-Díaz et al., 2013), who should 
implement a management that promotes social par-
ticipation, which considers the perception of actors 
to mobilize the individual and collective potentiali-
ties, which conditions advances towards prosperity 
and facilitates the understanding about the aspects 
related to human subjectivity; it should also overcome 

the economic-productivist vision and grant privi-
lege to people in the analyses and projects, from the 
protection of natural resources and the environment 
(Suset-Pérez et al., 2017).

According to Miranda-Tortoló et al. (2018), 
the municipalities have little-used resources and 
capacities that can generate benefits for the popu-
lation. Nevertheless, the essential need to make an 
efficient and pertinent use of them generates the 
need to apply new concepts and values that lead to 
a change of mentality in all the actors, for the inno-
vative initiative of the state as well as of the private 
sector to be triggered.

At present, the municipalities face the chal-
lenge of elaborating an effective development pro-
gram (Machado et al., 2007). They must know how 
to design and apply management systems, capable 
of promoting and conciliating the three great ob-
jectives that, in theory, would lead to supportable 
development: economic growth, equity (social, 
economic and environmental) and environmental 
supportability.

For the conservation of resources and recov-
ery of the knowledge depending on development 
it is important to consider agroecology. It indicates 
that there is no rural development if it not based 
on the implementation of agricultural systems that 
preserve natural resources, and on their permanent 
articulation with the local sociocultural system.

The discussion about the concept of rural or 
local development is broad, generated from agro-
ecology, as theoretical and practical basis of the 
sustainability of local productive systems. This 
concept is based on the discovery, systematiza-
tion, analysis and enhancement of local elements 
and knowledge (Pomar-León et al., 2016) to design 
through them, in a participatory way, development 
schemes defined by the local identity of the concrete 
ethnoecosystem in which it is located (Velarde and 
Marasas, 2017).

In Cuba, successful experiences are carried out 
regarding supportable local development. Evidence 
of this is the results from the Local Agricultural 
Innovation System (SIAL), which is the method-
ological proposal of the Local Agricultural Innova-
tion Program (PIAL), led by the National Institute of 
Agricultural Sciences (INCA) of Cuba and funded 
by the Swiss Development and Cooperation Agen-
cy (SDC). This program intends to articulate actors, at 
territorial scale, in order to enhance the local agricultural 

3Started in April, 2016, with the 7th Congress of the Cuban Communist Party (PCC, for its initials in Spanish)
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innovation systems, with the generation of genetic 
diversity and technologies applicable to these areas 
(Miranda et al., 2015; Oropesa-Casanova, 2019). Re-
cently, the Plan of Food Sovereignty and Nutritional 
Education (SAN) was approved, which proposes 
Agroecology as theoretical and practical basis, and 
whose national policy is also in its elaboration process.
Final considerations

Under the conditions of Cuba it would be pertinent 
to establish local development strategies to achieve 
improving people’s quality of life and preserving the 
environment, from an agroecological and supportable 
approach. These actions must safeguard the natural re-
sources of the present and future generations, as well as 
be resilient in the face of climate change.
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