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ABSTRACT

The worldwide agri-food sector is crucial for sustaining life. Similarly, the recent pandemic made it clear that
the best way to resist, overcome and adapt to health problems is to maintain a healthy and adequate diet. At the
present time, food is derived from an agri-food sector subordinated to a particular economic and technological
model. In this analysis, we aim to deepen understanding of the current logic and dynamics of the agri-food
sector, in order to propose strategies that will improve food production. Firstly, we assess the importance of the
agri-food sector, world demographic trends and their needs, as well as certain problems, for example climate
change and its effects. Moreover, we undergo an analysis concerning the way the current use model implies
an almost uncontrolled attack against life and resources; for this, we make reference to seven major behavioral
defects identified in the agri-food sector. Based on this analogy, we propose some alternatives for the future of
the Mexican agri-food sector, in the face of future scenarios of climate change, natural disasters, pandemics,
war or conflicts, and economic instability, which we believe will become increasingly constant. In principle, we
propose consolidating food self-sufficiency; changes in the technological model, while continuing to employ
modern technology; together with a profound reorganization of economic and social systems. Finally, we should

emphasize that this transformation will not be easy or peaceful because many economic interests prevail.

Keywords: food and health, food self-sufficiency, technological system, science and technology, agri-food

policies.

INTRODUCTION

The agri-food sector consists of all those activities related to the production, harvest,
transformation, distribution and commercialization of food for human consumption.
These are derived from the value chains related to agricultural, livestock, forestry, and
fishing activities, among others. The agri-food sector has great economic and social
relevance in Mexico, as it contributes 7.5% to the economy. Besides this, the trade balance
has manifesed a surplus since 2015. Among the most exported products in the country
are pulses, vegetables, avocados, tomatoes, peppers, fruit and cattle (Food and Agriculture
Organization of the United Nations ~FAO, 2019).

The importance of the agri-food sector for society goes far beyond its relevance for a

nation’s economy; this sector is unique in that it ensures the maintenance of life and its
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reproduction in a strict sense. Likewise, the recent pandemic clearly indicated that the
best way to resist, overcome and adapt to health problems is by maintaining a healthy and
adequate diet. An adequate and balanced diet is important for strengthening the immune
system and preventing contagions such as COVID-19 (Villapol, 2020). Similarly, modern
chronic degenerative diseases such as diabetes mellitus, obesity, cancer, hypertension,
cardiovascular diseases, tend to reflect the food we consume (Gallo ez /., 2020; Grados et
al.,2022). This means that we should prioritize the agri-food sector and reaffirm its value in
order to improve life. Currently, society faces very complex problems (pollution, resource
depletion, climate change, natural disasters, pandemics, wars and economic instability,
among others), which have increasing impact and are more frequent, and which relate to
the dominant economic development model (Vargas-Canales, 2022).

Evidently, there is a gradual increase in awareness concerning the constant crises caused by
environmental, economic, social and health problems. This means there is consensus in the
scientific community, who recognize that the current model may lead to an environmental
catastrophe in the long term (Economic Commission for Latin America and the Caribbean
- ECLAC, 2016). Similarly, certain global trends such as population growth, population
aging, poverty, migration, and urbanization have important implications for economic and
social development, and for environmental sustainability (United Nations, 2019). There is
also a growing demand for resources to guarantee that present and future generations have
access to food (Dal Moro et al., 2022).

Another very relevant aspect in the food context is climate change, which is generating
changes in weather patterns. Some groups opine that these changes may be natural, caused
by variations in the solar cycles. It is argued that it is not known with certainty to what
extent natural conditions contribute to climate change. Likewise, it is unknown to what
extent humanity contributes. However, when the speed of the changes is analyzed, it is
evident that since the 19th century, human activities have been the main driver of climate
change, mostly due to the burning of fossil fuels such as coal, oil and gas

In addition, the 20th century was characterized as a period of unprecedented economic
expansion, that was perceived to constitute natural progress and likewise the accelerated
population growth after the world wars was not deemed a problem (Bardi, 2014). In
2020, several cities around the world experienced extreme temperatures that had not
been previously recorded (McLennan, 2022). The negative effects are unquantifiable. It is
important to highlight two with important social implications. The first is related to the
increased vulnerability of the agri-food sector to respond to future food demands for the
population. The second is related to the ecophysiological effects; in the form of droughts,
floods and severe storms that reduce productivity and quality of life.

Elevated levels of pollutants affect outdoor activities; this increases stress, psychological
effects and can lead to interpersonal and intergroup conflicts (Evans, 2019). Recently a
problem has been identified that affects all aspects of our lives. The presence of microplastics
has been detected in water, air and many of the products we consume. These are <20
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pm particles that can penetrate cell membranes; this situation puts nutrition, metabolic
processes, reproduction and behavior of organisms at risk (Hale ez /., 2020). Fragments
and fibers of multicolored microplastics have been found in water trapped in plant leaf
membranes (FogaSovd ez al., 2022).

These findings allow us to infer that global society has reached an unthinkable level of
degradation, contamination and alteration of ecosystems. Plant cell membranes have very
specific and discriminatory selection, absorption, and transport mechanisms for water
and nutrients. Theoretically, it should be impossible to find foreign elements in them; so
what was found demonstrates exacerbated risks and vulnerability for agri-food systems,
and by extension, for the health of all ecosystems. This leads to the question, what is the
production logic of the agri-food sector today? In this sense, the research aimed to provide
a conceptualized comparison to understand the current logic and dynamics of the agri-

food sector, in order to propose suitable strategies to improve food production.

DEADLY SINS AND THE AGRI-FOOD SECTOR

In this conceptual analysis, an analogy with the deadly sins is used to refer to the principle
human errors that have been committed in terms of food production. Modern society
is experiencing a deep crisis of values, which is getting worse day by day. The limits that
as a society we have failed to comprehend refer to everything being destroyed without
thinking twice about these actions or foreseeing consequences. Clearly, it is the market
that establishes these limits and indicates what we should do and how we do it. A society
dominated by selfishness and intent on conflict, destruction, waste and war has been
configured. Apparently, our interactions have been assimilated by an increasingly ignorant
society. Today, more than ever we have access to knowledge, education; we know how to
read and write, but we don’t and we resist learning. In today’s knowledgeable society, no
one has the capacity to integrate the information that we have, so we have become an
ignorant society (Brey ez al., 2009).

The impact of scientific and technological development in all sectors is very low. In Mexico,
there are a number of limitations to progress in science and technology, causing increased
concentration and inequality, which positions us at a low level internationally (Garcia
et al., 2017). This occurs firstly because of ignorance and also due to an increasingly
prevalent attitude that attributes them little importance and relevance. Besides this, the
communication of science and technology is not perceived as a tool that enables a genuine
social appropriation of knowledge, while generating innovation (Garcia-Cruz, 2019).
In other words, it is necessary to promote public understanding of science with greater
intensity, along with greater participation on the part of other actors, in the processes of
knowledge production (Kreimer and Vessuri, 2018).

Contrarily, technology has surpassed us; now we have the world in our hands and we don’t
know what to do with it. Technology advances at a much faster rate than understanding of

its scope and risks. Today’s society in its entirety is not up to the task of all the scientific and
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technological developments that have been generated. Great scientific and technological
developments are not sufficient to achieve progress, without governments creating the
institutional framework, in particular through education, welfare and training programs,
necessary to understand and assimilate new technologies (Focacci and Perez, 2022). In
this sense, educational institutions face the greatest challenges in terms of current and
future problems; without a doubt, children represent our greatest hope and to a lesser
extent, young people. However, it is evident that sometimes they have no comprehension
of what they have inherited and do not value life, time and all the knowledge accumulated
from previous generations.

Regarding the comparison with the deadly sins, we should clarify that we are not referring
to the identification of human transgressions committed in place of the good conduct
established by Christian morality. Because 20th century generations are familiar with this
idea, we propose a notion to explain the transgressions that modern society has incurred
against the correct functioning of the agri-food sector. These are transgressions that are made
on a recurring and even habitual basis, so that human conscience has become confused and
what should be the sector’s real vocation is distorted. It is about the inadequate functioning
of a system that can be depicted in terms of the existence of a generalized evil. An evil,
which implies unilateral and asymmetric ties in society and is based on accumulated
and monopolized power (Peralta, 2022). In this analysis, the seven deadly sins that were
considered most relevant were raised and addressed; these are combined, and depending on

the perspective may even overlap, form a group or classify one within the other.

Lust

As lust implies an uncontrollable desire for something; here we argue that for some decades,
prominent portions of the agri-food sector have gradually surrendered to the markets,
owing to an exacerbated desire for profit. Currently, the system of mass production and
food distribution no longer responds to the nutritional needs of society, or to sustainable
production based on respect for the environment. The sector is now based on a model
of strict capitalist logic. Maximum benefit is sought, and costs are “optimized” through
the exploitation of labor (Vivas, 2011). Agri-food systems are totally dominated by the
ultimate intention of commodification and profit maximization, food is seen exclusively
as just one more commodity.

Food is produced, marketed and consumed with high levels of toxic agrochemical residues
and other molecules that are applied in large-scale production (insecticides, herbicides,
fungicides, antibiotics, hormones, dyes, flavorings, etc.), where only economic rationality,
profitability, competitiveness matter. Companies reproduce ideologically oriented interests,
depending on how dominant groups form in each place, and this is also expressed by
the agri-food market (Fracarolli, 2021). Because of this, agri-food systems that aim to
reproduce life have been marginalized and in some cases dismantled, and likewise the

production of healthy, nutritious, innocuous and culturally appropriate food.
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Evil manifests itself in two ways that directly threaten life. The first and mos violent is the
risk of the annihilation of the other (Jiménez, 2022). Under current conditions, the agri-
food system is not devised to reproduce and preserve life. The system is geared towards
reproducing capital, regardless of the consequences. However, this implies a profound
alienation of the individual. This means that everything is a commodity and has no
further significance; even people and human relationships have become merchandise, so
that the value of the human condition has been prostituted. This situation is part of
a historical social system in which a process of commodification of all things initiated.
Through time, historical capitalism has implied a generalized commodification, first of all
production processes. Then, in the course of their attempt to accumulate more and more
capital, capitalists have attempted to further commercialize social processes, in all spheres
of economic life (Wallerstein, 2001).

Gluttony
Gluttony manifests itself in excessive eating and drinking. Globalization has initiated
an uncontrollable objective to continue with the expansion of the production frontier.
Here, agri-food systems respond to global demands that are characterized by excessive
consumerism defined by the global north. Currently, we produce more food than we
require as a population, however, hunger and other problems related to food persist.
The loss and waste of food along distribution chains is estimated at around 31% (Food
and Agriculture Organization of the United Nations - FAO, 2019; United Nations
Environment Program - UNEP, 2021). Similarly, for over a decade, the FAO (Food and
Agriculture Organization of the United Nations, 2011) have reported that consumers in
industrialized countries waste an amount of food equivalent to the total food production
of Sub-Saharan Africa.
This allows us to infer that much more food is produced than is required to feed the
population and that this refers to a matter of distribution, not production. At the same
time, worrying global trends in malnutrition are manifesting, including a rapid increase
in those overweight and obese; however, other forms of malnutrition persist. In Mexico,
it is estimated that 4.8% of children <5 years old are underweight, 14.2% stunted, and
1.4% emaciated (Cuevas-Nasu ez al., 2021). In contrast, the combined prevalence of those
overweight (39.1%) and obese (36.1%) affects about 8 out of 10 people, aged 20 years or
older (Kdnter, 2021).
This has a historical origin. Diet is a concept derived from the concrete historical relations of
capitalism. In other words, different diets are directly linked to historical periods of capital
accumulation and during this historical expansion of the capitalist market, this opportune
moment was employed to influence taste and massively reproduce consumption trends
with modification of agrifood systems (Hiramatsu ez a/., 2023). Rising food consumption
per person relates to rising per capita income and is becoming an increasingly important
driver of increased food demand (Fukase and Martin, 2020).
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But is this so even in countries where populations are increasing their per capita income?
Evidently there are populations in the global north that pertain to a population stratum,
whose purchasing power is disproportionate. Currently this includes Norway, Ireland, the
United States, Canada, the United Kingdom, Germany, Sweden, Finland, among others
(World Bank, 2021). Meanwhile the rest of the population, whose income has not increased
are condemned to consume cheap, non-nutritious and unhealthy food. Fortunately for
them, the capitalist system also provides them with, for example, dehydrated soups,
packaged baked goods, ice cream, cereals, and more. These ultra-processed foods are easy
to prepare, transport and store, and are cheap. Recently, a clear relationship has been
detected between the consumption of ultra-processed products and impact on mortality
(Brambila-Paz ez al., 2023).

Currently, local agri-food systems respond to the interests and needs of other populations
outside the territories where they are produced. For example in Mexico, red fruits (or
‘berries’) are produced (Gonzdlez-Ramirez ez al., 2020), the production of which has
promoted the development of global value chains that subordinate traditional agri-food
systems. There is an evident constant demand on the part of societies in the global north
to consume sumptuous (‘gourmet’ or ‘delicatessen’) foods. Consequently, a small part of
the population that concentrates more than 60% of net wealth maintains extravagant
consumption, revealing a little-known aspect of the civilization crisis: unsustainable
luxury; both socially and ecologically (Ramirez, 2016). In this sense, enormous amounts
of resources are allocated inequitably to produce and market these luxurious and highly
profitable items of merchandise.

Greed

Regarding greed; this consists of increasing acquisition and hoarding of material gains
and social validation, such as status or power. A few decades ago, industrialization and
markets worldwide initiated a reconfiguration. This reconfiguration resulted in hyper
accumulation and concentration of power of the large companies that control the agri-
food sector, not only worldwide, but also in Mexico. Over the past century, powerful food
and beverage companies have enjoyed unprecedented commercial success. Yet while these
businesses prosper, the millions of people who provide them with the land, water and
labor needed to produce their products face increasing hardship (Oxfam, 2013).

Currently, 10 companies control the world food market (Associated British Foods, Coca-
Cola, Danone, General Mills, Kelloggs, Mars, Mondelez International, Nestlé, PepsiCo
and Unilever). Mergers make these companies bigger and bigger along all the value chains.
Large companies in the US and Europe became transnational corporations by investing
in other countries, rather than just exporting their products. Oligopolies, for which a few
players determine the outcome, emerged at various stages along the value chain (Alliot
et al., 2017). For several decades now, neither small producers nor consumers have the

power to even decide what, how, for what or for whom, to produce. This implies that
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large corporations are the ones that decide what foods, with which characteristics, we must
consume.

Consumers also play an important role in these international trade dynamics. Many
consumers do not want to deny themselves the enjoyment of their favorite products and
flavors, regardless of the season of the year. To this end, agri-food systems have incorporated
technology that breaks with the seasonality of crops and are willing to move these goods
irrational distances. Moreover, in some agri-food regions with very specific characteristics
and oriented to satisfy international demands, science and technology have developed
impressively and have managed to minimize, and in some cases eliminate, the effect of
factors related to environmental conditions and resource endowment. If the food desires
of global societies are profitable, capitalist food systems will do what is necessary to satisfy
them.

Laziness

Considering laziness, this entails certain attitudes such as negligence, apathy, boredom or
carelessness, when carrying out activities. In the Mexican agri-food sector, this deficiency
manifests in various forms. One of these relates directly to the policies that have been
implemented in the sector, which generated two well-defined issues. Firstly, a welfare
policy that never dealt with problems availing small producers or the more traditional
sectors. This is mainly due to the fact that Mexico is a country with deep asymmetries,
meaning that a generic policy will not have the expected general impact (Sdnchez,
2014). This discourages production on the part of the smallholder agricultural sector
and decreases its productivity, ultimately causing its downfall. Other effects include the
increase in technically regulated productivity due to specific demand, the concentration of
land and products, specialization and agri-food competitiveness. However, this occurred
among a small group of farmers dedicated to the production of crops of high commercial
value, which exacerbated sectorial asymmetries.

Consequently, for a long time evaluation and consideration of the amount of natural
resources that are being extracted and depleted has been neglected. Concerning the
dynamics of specialization and competitiveness of the agri-food sector in Mexico, it
is apparent that this production system is subordinated to the market that generates
significant environmental load, and transforms land areas without taking into account
their characteristics and evolution (Vargas-Canales ez al. ., 2022). At the beginning of the
year 2000, it was already very evident that the problems of environmental degradation and
loss of biodiversity were manifestations of unsustainable agriculture. These two problems,
together with the pernicious effects of climate change, limit the opportunities to produce
food in the medium and long term, and make the national community more vulnerable.
In the short term, what is at risk is the population’s access to food, which is also mediated

by socioeconomic conditions (Gonzélez and Macias, 2007).
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Anger

Anger is defined as an emotion of intense rage, often accompanied by violent behavior.
Several decades ago in Mexico, a kind of “exodus of frustration” initiated from areas
participating in the agri-food sector. In other words, these deficiencies have resulted in the
abandonment of land and emigration, generally of young people (adolescents and young
adults) from the countryside to the cities and abroad. This represents an extremely violent
situation attacking those who provide us with food, raw materials and ecosystem services
without which we could not live, while driving them into conditions of extreme poverty
and lack of job opportunities, abandoning everything and risking their lives, in search of
better conditions.

For a long time, it was well known that rural poverty and the more traditional agri-
food sector was neglected by public policies, as indicated in reports by the different
national and international organizations, involved in this sector (National Council for
the Evaluation of Social Development Policy, Economic Commission for Latin America
and the Caribbean, United Nations, World Bank, among others). The development of
rural areas faces numerous difficulties, where the fight against obstacles indicates that
many projects and strategies seem to collide structurally. The most important are related
to access to credit and savings for the poorest; the exclusion of indigenous populations or
for reasons of gender; as well as access to public services in the most isolated communities,
which are essential for their development opportunities (Martinez-Carrasco ez al., 2014)
and the abandonment of older adults, who die ignored and in misery.

Beyond the exclusion of large portions of society, the violent dispossession of resources
seems like another manifestation of anger. The agri-food system is violent in nature given
the enormous need for raw materials (‘inputs’) that are required for production. Huge
amounts of land, water, financial resources and labor are consumed annually to sustain
productivity that enables international competitiveness. However, a large part of these
resources are in the hands of peasant communities and indigenous peoples who have
historically resisted and continue to resist dispossession. For the system, these resources
are wasted and with reference to discourse “manifested in the rhetoric of development”
the population group in power justifies its attempts to appropriate land, genetic resources,
cultivated species, water and people’s very lives from the rural population. For some decades
there has been accumulation by dispossession, going from a process of colonization of new
sources of supply for the capitalists: including water, electricity, housing or health services,
to the appropriation of the most diverse natural resources and the dispossession of small
owners and communities, so that eventually all labaor and resources are destined to the

enrichment of capital (Harvey, 2003).

Envy
Envy refers to misery derived from not owning what the other has. In this sense, it

is alleged that despite the fact that Mexico has so many natural resources, we are in a
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deplorable cultural situation. This is perhaps due to our lost roots, the bad influences
of a devastating conquest and colony, a directionless independence, a revolution where
only a few benefitted, a contemporary era with corrupt governments and a passive and
disinterested society (Guarneros, 2019).

Thus, envy would refer to the feeling of displeasure of not having something and, besides
that, the desire to possess something in particular, which has been generated over time.
This may even imply the desire to deprive the other of a particular thing, should it happen
that what is wanted or desired has been or might be attained by another. In the case of
the agri-food sector, it is possible to understand envy as a defect, with reference to a fable
in the public domain. In very simple terms, the “fable of the Mexican crabs” told once
again by Guarneros (2019), reflects a painful truth that we experience on all fronts; in
our offices, public or private, in politics, at school, in the neighborhood... everywhere.
Mexican (crabs) cannot climb out and/or grow because they do not help each other. If
envy were a contagious and deadly disease, our society would already be dying (Guarneros,
2019).

It is thus appropriate to ask ourselves, what is the origin of this behavior? What led us as
a society to this situation? In reality, this behavior is explained by the basic assumption
of modern economics, which states that human beings are naturally selfish, and for the
economy to function correctly, it is not possible to consider being supportive (Monares,
2016). This economic model of a self-regulated market that is based on freedom,
justice and security, in fact and in accordance with its logic encourages selfishness and
individualism. Ways of proceeding, contrary to those that existed in Mexico prior to the
conquest; the deterioration of a social fabric based on a common or, at least, community
culture has deteriorated, to the point of disintegrating in recent years. In this current view
of life, it is not possible to promote cooperation, solidarity, reciprocity, the common good,
meaning that the community is gradually weakened. This is not a minor problem because
it fragments our society and does not permit the construction of successful organizational

schemes.

Pride

Finally, pride constitutes excessive valuation of oneself and one’s own merits. In this
sense, the agri-food sector overestimates its capacity to produce food and its capacity
for resilience. The Mexican agricultural, livestock and fishing activity throughout 2020,
operated in an adverse environment, conditioned by the effect of social distancing
measures within national territory and in relation to nations with which it maintains a
close commercial exchange of these goods. However, with varied sectorial nuances, the agri-
food sector generally registered, favorable productive behavior Servicio de Informacién
Agroalimentaria y Pesquera (Food and Fisheries Information Service) - SIAP, 2021.

It is paradoxical that Mexico imports basic agri-food products to feed its population. These

include maize, beans, wheat, rice, soybeans and sorghum; and of animal origin, milk and
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its derivatives, beef and eggs. Notably, import figures have been growing for several years
and recently their growth rate has ascended. Besides this, most of the necessary inputs
for production such as fertilizers, agrochemicals, seeds, technology and even services are
imported. Mexico does not have the basic industry for the production of inputs that
the agri-food sector needs. The Mexican agri-food sector, in terms of territory, land
area, location, and conditions represents a world power for food production and export.
However, it continues to increase its food dependency and produces cheap food and labor.
Likewise, the current dynamics of the sector depletes, pollutes, erodes and destroys the

natural resources that constitute the production matrix.

ALTERNATIVES FOR THE FUTURE OF THE AGRI-FOOD SECTOR IN
MEXICO AND THE WORLD

In order to propose alternatives for the future of the agri-food sector in Mexico and find
ways to reverse the crucial errors presented here, it is pertinent to appraise some possible
world scenarios. And do this with the intention of developing better production, nutrition,
protecting the environment and improving life (FAO, 2021). Everything seems to indicate
that the future will be determined by climate change, natural disasters, pandemics, armed
conflicts and, without a doubt, greater economic instability.
Given the envisaged scenarios, the first thing a nation should do is consolidate food
self-sufficiency, with the idea of gradually suspending dependence on foreign sources.
According to the Food and Agriculture Organization of the United Nations (FAO, 2002),
food self-sufficiency is a condition that ensures the food needs of a population are satisfied
by means of local agri-food production. This condition offers the principal advantage
of shielding the food supply and ensuring it against fluctuations in price, availability
and conditions of international trade, in agricultural products. Policies that promote a
self-sufficiency approach tend to seek to reduce levels of dependency on food imports
(Martinez, 2016).
Mexico has unique ecological, climatic, cultural, social and economic characteristics in
terms of its position in the world for implementing sustainable, highly productive and
diversified agri-food systems; with a production capacity to cover the 365 days of the year
and in some areas with the capacity to implement two or three annual production cycles.
However, an alternative development model is required for the Mexican agri-food sector,
based on a comprehensive outlook, and on other political, technological, economic,
environmental and social criteria. For this, it is convenient to begin with agendas and
appropriate development models that tend towards scientific and technological sovereignty
in the sector.
Regarding the alternatives that Mexico plans to implement in order to fulfill the agenda of
sustainable agri-food systems, notably we should make clear that generic strategies cannot
be considered. Mexico is a country with very diverse natural ecosystems throughout the

territory, which is why a differentiated public policy strategy is required. Likewise, if we
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do not take into account the capacity for natural regeneration or ecological succession,
we will fall into the error of pushing the environment to extremes that will gradually
reduce resilience capacity, until this can no longer be recovered. Therefore, the proposals
or alternatives for the future of the agri-food sector in Mexico must be considered from a
territorial and ecological perspective.

In simple terms, ecology is the area of biology that studies the interactions of ecosystems
in their relationship with the environment and with other ecosystems that pertain to an
overall global system. This science studies how the interactions between organisms and
their environment, affect properties such as distribution or abundance and their limits
and capacities. It is about implementing an ecological outlook that considers the physical
limits of natural systems; and moreover moves towards a rationale for life that encompasses
a broad perspective; not only human life but life in its entirety

Apart from this, it is essential to understand the field of action and its dynamics. For
Lefebvre (1991), the field of action must be understood as a social construct; the result
of the dynamic interaction between mode of production, social and political relations
and symbolic constructs. The field of action is a theoretical and methodological concept
that explains the social relations that human beings establish in cultural, social, political
or economic spheres (Llanos-Herndndez, 2010). Consequently, when thinking about
designing public policy strategies for sustainable agri-food systems, it is important to
clearly identify the different fields of action that man and nature have built over time.
Once the framework for action has been identified, in the following we define the
procedures to be implemented to reverse the current dynamics of the Mexican agri-food
system. In reality, this entails implementing a combination of technological strategies, so
that in situations of scarce natural resources and environmental contamination, agrifood
systems respond to the requirements of current and future populations. This combination
of technological strategies implies modifying methods of food production or reformulating
some already existing technologies; which are described below:

1. Family farming, is the central component of proposals designed to achieve the
production of food that we as a society require. Family farming is oriented towards the
production of food of animal and vegetable origin, in small production units employing
family labor, so as to enable the reproduction of the activity in the community and
thereby safeguard agri-food biodiversity and the sustainable use of natural resources.
This type of agriculture, includes more than 90% of agribusinesses around the world
and has the capacity to produce more than 80% of the food calculated as the global
requirement for society to live well (FAO, 2022). It also contributes to reducing food
waste and losses, and ensures easier access to quality products at affordable prices (Dal
Moro et al., 2022).

2. Agro-ecology can be conceived as a possible epistemological hub for a new food model;

because it contemplates not only a technological proposal but also the organization of
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production, employing a different configuration of actors, technology and marketing
with State and community participation and renewed power relationships. Agro-ecology
can be considered multi-epistemological, as it does not rule out scientific knowledge;
however it does not prioritize it over other types of knowledge (Ruiz-Rosado, 2000).
Currently, eco-technological innovation approaches are already being generated that
seek to respond to the specific needs of different social actors, for example peasants,
companies, rural communities and social organizations (Gavito ez al., 2017).

Organic agriculture and the methods it applies, contemplate harmony with the
environment. With the use of few external inputs, it has aroused the interest of
consumer groups, farmers, technicians, researchers and government institutions,
both in our country and abroad. The term organic agriculture, describes alternative
agricultural production systems and is considered synonymous with biological,
ecological, or alternative agriculture, although the four terms emphasize different
aspects. Organic agriculture applies agronomic, biological and mechanical methods,
combined harmoniously, as opposed to the use of synthetic materials, in order to
perform any specific function within the system (Céspedes, 2005).

In the case of biotechnology, this is not in itself considered to constitute a science,
but rather a multidisciplinary synergism, where sciences such as biology, biochemistry,
genetics, virology, agronomy, engineering, chemistry, medicine, veterinary medicine
among others, are integrated. Biotechnology initiated with the objective of providing
innovative and sustainable solutions to environmental pollution, production of
medicines, alternatives for agriculture, modern techniques for the genetic improvement
of cattle, fish and birds, to name some applications (Wilches, 2010).

The bio-economy emerged several years ago as a response to the search for viable
alternatives to deal with environmental problems derived from the production of goods
and services. Likewise it responded to the need to generate a model for sustainable
economic development that guarantees fulfilling global objectives for food security.
Bio-economy implies using biological resources that are renewable to produce food,
materials and energy (European Commission, 2021). It is a highly complex concept
that encompasses all sectors and systems that use biomass in their production processes
(Lakner ez al., 2021). The bio-economy involves the entire economy and the “cradle-
to-cradle” model, which implies systems that produce zero waste (Kopnina, 2018;
Velasco-Mufioz ez al., 2022).

The social solidarity economy has as its goal the conscious construction of an economic
system where everyone is conscious of everyone else’s needs. These are organized
through social relations of production and exchange based on the non-exploitation of
the work of others, on fair exchange, reciprocity, cooperative competition, emulation,
association and recognition of the other as an equal, without renouncing legitimate
personal interests. This implies a democratic society, although not one devoid of
conflict (Coraggio, 2020). In other words, it is about breaking with the continuance of
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logistics of the individual that persist in the expansion of capital, and that thus threaten
the possibilities of generating well-being and sustainability (Belmont ez al., 2022).

7. Agriculture 4.0 and 5.0 consist of including and integrating the latest developments
based on digital technologies. These will help to improve the decision-making process
and are based on the massive use of data for decision-making. Agriculture 4.0 and 5.0
are generating great expectations for the agri-food sector, particularly, as a result of
the benefits and positive impacts that result from its implementation (Rolandi ez /.,
2021). Besides this, one of its most important operational methods requires that it
focuses on sustainability and care for the environment (Vargas-Canales, 2022). Digital
agriculture is essential to energize and move towards other, more sustainable forms of
food production (Bellon-Maurel ez al., 2022).

Evidently, the proposed technological strategies belong to the same philosophical premise
that perceives the urgent need to change tactics in terms of production models and types of
economic relationships, as well as rationale. Similarly, the latest technological components
and artifacts are complementary and integrated. However, notably some of these contrast
with the dominant economic model and that this undoubtedly limits their widespread
implementation.

However, the dominant economic model assumes that there are no viable options (Belmont
etal.,2022), while dismissing and marginalizing the proposals that have been evolving since
the 20th century. At the same time, there is a certain consensus in the scientific community
that the current economic model no longer responds to the needs and problems of society.
For this reason, it is convenient to build new scientific and technological development
agendas that aim to maintain and reproduce life in the fullest sense. This while gradually
reducing foreign dependence because of the high costs involved in the transfer and import
of technological goods and services, Oficina de Informacién Cientifica y Tecnoldgica
para el Congreso de la Unién (Office of Scientific and Technological Information for the
Congress of the Union) - INCyTU, 2018. In short, the value of these proposals is that
they consider ecological, territorial and socioeconomic aspects, in order to design public

policies that will ensure sustainable agri-food systems.

CONCLUSIONS

Production logistics of the agri-food sector, are largely determined by demand from the
world food market. This demand is based on a few companies and is generally oriented
to satisfy the tastes, preferences and needs of the global north, whereas the remainder of
the population does not have access to healthy, nutritious, safe and culturally appropriate
food.

The current dynamics of the agri-food sector in Mexico has generated major problems.
These are notable in terms of their relationship with the environment, the overexploitation

of natural resources and the contamination of ecosystems. In the social sphere, there is
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exclusion, marginalization, poverty, oblivion and abandonment of people who do not
align with the strategies of the agricultural export market. Other even more pressing
aspects relate to the indiscriminate use of agrochemicals, which cause more and more
health problems among the population.

It is essential to reverse the current dynamics of the agri-food sector and put it on a anew
trajajectory from its origins towards the reproduction and maintenance of life. Most of the
strategies to rescue the agri-food sector are not new and are complemented by the most
up-to -date technologies. The technological proposals that comply with these principles
are family farming, agro-ecology, organic agriculture, bio-economy and certain advances
in biotechnology as well as what is now known as agriculture 4.0 and 5.0, which is also
important. Besides this, a profound economic and social reorganization is required, which
the social solidarity economy could implement. This transformation, although appearing
mandatory in rational terms, this will not be easy and we surmise it will not be peaceful,
as economic interests will be affected.

We consider that these alternative proposals on the future of the agri-food sector, should
consider ecological, territorial and socioeconomic approaches to promote transformations.
These represent fundamental aspects in terms of the design of public policies for health,
food, education and scientific and technological development. To the contrary, should
current dynamics continue, hunger, malnutrition, food excesses, and obesity will persist;
and consequently, modern health problems related to chronic degenerative diseases are

likely to radically increase.

REFERENCES

Alliot C, Bartz D, Becheva S, Benning R, Chemnitz C, Clapp J, de Schutter O, Greenberg S. 2017. Agrifood
Atlas. Facts and figures about the corporations that control what we eat (Firts edit).

Banco Mundial. 2021. PIB per cdpita (US$ a precios actuales). https://datos.bancomundial.org/indicator/
NY.GDPPCAP.CD?view=map

Bardi U. 2014. Los limites del crecimiento retomados. Los Libros de la Catarata.

Bellon-Maurel V, Lutton E, Bisquert B, Brossard L, Chambaron-Ginhac S, Labarthe P, Lagacherie P, Martig-
nac F, Molenat J, Parisey N, Picault S, Piot-Lepetit I, Veissier I. 2022. Digital revolution for the agroecolo-
gical transition of food systems: A responsible research and innovation perspective. Agricultural Systems,
203. 103524. https://doi.org/10.1016/j.agsy.2022.103524

Belmont CE, Ribeiro-Palacios M, Le6én-Salazar C. 2022. Salir de la l6gica dominante: contribuciones teéri-
cas desde la Economia Social Solidaria. Religacién. Revista de Ciencias Sociales y Humanidades, 7(31),
€210889. https://doi.org/10.46652/rgn.v7i31.889

Brambila-Paz JDJ, Rojas-Rojas MM, Martinez-Damidn MA, Pérez-Cerecedo V. 2023. Mortandad por en-
fermedades modernas en funcién del consumo de productos ultraprocesados: caso México. Agricultura,
Sociedad y Desarrollo, 20(2). 1-11. https://doi.org/https://doi.org/10.22231/asyd. v20i2.1481

Brey A, Innerarity D, Mayos G. 2009. La sociedad de la ignorancia y otros ensayos. Infonomia.

Céspedes MC. 2005. Agricultura orgdnica. Principios y précticas de produccién. Boletin INIA-Instituto de
Investigaciones Agropecuarias. https://200.54.96.10/handle/123456789/7064

Comisién Econémica para América Latina y el Caribe (CEPAL). 2016. Tecnologia e Innovacién en la Eco-
nomia Digital. La situacién de América Latina y el Caribe. Naciones Unidas, Impreso En Santiago, 96.

Coraggio JL. 2020. Economia social y economia popular: Conceptos bésicos. 1. 0-16.

Cuevas-Nasu L, Garcia-Guerra A, Gonzilez-Castell LD, Morales-Ruan M del C, Humaran IMG, Gaona-Pi-
neda EB, Garcia-Feregrino R, Rodriguez-Ramirez S, Gémez-Acosta LM, Avila-Arcos MA, Shamah-Levy



ASyD 2023. DOL https://doi.org/10.22231/asyd.v20i4.1578
Articulo Cientifico

530

T, Rivera-Dommarco J. 2021. Magnitud y tendencia de la desnutricién y factores asociados con baja talla
en nifios menores de cinco afios en México, Ensanut 2018-19. Salud Pablica de México, 63(3). 339-349.
https://doi.org/10.21149/12193.

Dal Moro L, Mazutti J, Brandli LL, Casagranda YG, Mores G de V. 2022. Overcoming the Challenges of
Sustainable Family Agriculture in Southern Brazil: Contributions to the 2030 Agenda. Sustainability,
14(14). 8680. https://doi.org/10.3390/su14148680.

European Commission. 2021. Bioeconomy. European Commission.

Evans GW. 2019. Projected Behavioral Impacts of Global Climate Change. Annual Review of Psychology,
70(June 2018). 449—474. https://doi.org/10.1146/annurev-psych-010418-103023.

Focacci CN, Perez C. 2022. The importance of education and training policies in supporting technological
revolutions: A comparative and historical analysis of UK, US, Germany, and Sweden (1830-1970). Tech-
nology in Society, 70. 102000. https://doi.org/10.1016/j.techsoc.2022.102000.

Fogasovd K, Manko P, Obona J. 2022. The first evidence of microplastics in plant-formed fresh-water micro-
ecosystems: Dipsacus teasel phytotelmata in Slovakia contaminated with MPs. BioRisk, 18. 133-143.
https://doi.org/10.3897/biorisk.18.87433.

FAO (Food and Agriculture Organization of the United Nations). 2011. Global food losses and food waste—
Extent, causes and prevention. In SAVE FOOD: An initiative on food loss and waste reduction. https://
www.fao.org/3/i2697¢/i2697¢.pdf

FAO (Food and Agriculture Organization of the United Nations). 2019. The State of Food and Agriculture
2019. Moving forward on food loss and waste reduction. https://www.fao.org/3/ca6030en/ca6030en.pdf

FAO (Food and Agriculture Organization of the United Nations). 2021. Strategic Framework 2022-31. 1-39.
https://www.fao.org/about/strategy-programme-budget/strategic-framework/en/.

FAO (Organizacién de las Naciones Unidas para la Agricultura y la Alimentacién). 2002. Agua y cultivos.
Logrando el uso éptimo del agua en la agricultura.

FAO (Organizacién de las Naciones Unidas para la Agricultura y la Alimentacién). 2019. El sistema alimen-
tario. Oportunidades para el campo mexicano en la Agenda 2030 de Desarrollo Sostenible Organizacion.

FAO (Organizacién de las Naciones Unidas para la Agricultura y la Alimentacién). 2022. Introduccién al
Decenio de las Naciones Unidas de la Agricultura Familiar.

Fracarolli GS. 2021. Global Markets, Local Issues: The Hegemonic Process of Agri-Food Construction to
Present Challenges. Land, 10(11), 1182. https://doi.org/10.3390/land10111182.

Fukase E, Martin W. 2020. Economic growth, convergence, and world food demand and supply. World De-
velopment, 132, 104954. https://doi.org/10.1016/j.worlddev.2020.104954.

Gallo M, Ferrara L, Calogero A, Montesano D, Naviglio D. 2020. Relationships between food and diseases:
What to know to ensure food safety. Food Research International, 137(January), 109414. https://doi.
0rg/10.1016/j.foodres.2020.109414.

Garcfa-Cruz JC. 2019. La comunicacién de la ciencia y la tecnologia como herramienta para la apropiacién
social del conocimiento y la innovacién. Journal of Science Communication América Latina, 02(1). Y02.
https://doi.org/10.22323/3.02010402.

Garcia RB, Diaz JPR, Ledn IA. 2017. Evaluacién del potencial del desarrollo en ciencia y tecnologia en Méxi-
c0 2000-2015. Economia Informa, 402. 13-28. https://doi.org/10.1016/j.ecin.2017.01.002

Gavito ME, van der Wal H, Aldasoro EM, Ayala-Orozco B, Bullén AA, Cach-Pérez M, Casas-Ferndndez
A, Fuentes A, Gonzdlez-Esquivel C, Jaramillo-Lépez B, Martinez P, Masera-Cerruti O, Pascual F, Pérez-
Salicrup DR, Robles R, Ruiz-Mercado I, Villanueva G. 2017. Ecologia, tecnologia e innovacion para la
sustentabilidad: retos y perspectivas en México. Revista Mexicana de Biodiversidad, 88. 150-160. https://
doi.org/10.1016/j.rmb.2017.09.001.

Gonzdlez-Ramirez MG, Santoyo-Cortés VH, Arana-Coronado JJ, Munoz-Rodriguez M. 2020. The insertion
of Mexico into the global value chain of berries. World Development Perspectives, 20(November 2019).
100240. https://doi.org/10.1016/j.wdp.2020.100240.

Gonzdlez CH, Macias MA. 2007. Vulnerabilidad alimentaria y politica agroalimentaria en México. Desacatos.
Revista de Antropologia Social, 47-78.

Grados L, Pérot M, Barbezier N, Delayre-Orthez C, Bach V, Fumery M, Anton PM, Gay-Quéheillard J.
2022. How advanced are we on the consequences of oral exposure to food contaminants on the occu-
rrence of chronic non communicable diseases? Chemosphere, 303. 135260. https://doi.org/https://doi.
org/10.1016/j.chemosphere.2022.135260.

Guarneros GR. 2019. Antecedentes histéricos de la calidad y la cultura del mexicano. Revista Caribefia de



ASyD 2023. DOL https://doi.org/10.22231/asyd.v20i4.1578
Articulo Cientifico

531

Ciencias Sociales. https://www.eumed.net/rev/caribe/2019/04/calidad-cultura-mexico.html.

Hale RC, Seeley ME, La Guardia MJ, Mai L, Zeng EY. 2020. A Global Perspective on Microplastics. Journal
of Geophysical Research: Oceans, 125(1). 1-40. https://doi.org/10.1029/2018]C014719.

Harvey D. 2003. The New Imperialism. Oxford University Press Inc. https://eatonak.org/IPE501/down-
loads/files/New Imperialism.pdf.

Hiramatsu C, Alberto O, Ivars JD. 2023. Regimenes alimentarios y periodos de acumulacion: recuperando
el rol de la regulacién politica. Millcayac - Revista Digital De Ciencias Sociales, 10(18). 1-20. https://
revistas.uncu.edu.ar/ojs/index.php/millca-digital/article/view/6380.

Jiménez MLA. 2022. El mal elemental desde una politica fenomenoldgica en Emmanuel Levinas. En-Claves
Del Pensamiento, 32. €533. https://doi.org/10.46530/ecdp.v0i32.533.

Kénter CI. 2021. Magnitud del sobrepeso y obesidad en México: Un cambio de estrategia para su erradicacion.
Serie Mirada Legislativa, 197. 1-24. http://bibliodigitalibd.senado.gob.mx/handle/123456789/5127.
Kopnina H. 2018. Circular economy and Cradle to Cradle in educational practice. Journal of Integrative

Environmental Sciences, 15(1). 119-134. https://doi.org/10.1080/1943815X.2018.1471724.

Kreimer P, Vessuri H. 2018. Latin American science, technology, and society: a historical and reflexive appro-
ach. Tapuya: Latin American Science, Technology and Society, 1(1). 17-37. https://doi.org/10.1080/25
729861.2017.1368622.

Lakner Z, Oldh J, Popp ], Baldzs E. 2021. The structural change of the economy in the context of the bioeco-
nomy. EFB Bioeconomy Journal, 1(March). 100018. https://doi.org/10.1016/j.bioeco.2021.100018.

Lefebvre H. (1991). The production of place. Basil Blackwell.

Llanos-Herndndez L. 2010. El concepto del territorio y la investigacién en las ciencias sociales. Agricultura,
Sociedad y Desarrollo, 7(3). 207-220. http://www.colpos.mx/asyd/volumen7/numero3/asd-10-001.pdf.

Martinez-Carrasco PE Colino SJB, Gémez CMA. 2014. Pobreza y politicas de desarrollo rural en México.
Estudios Sociales, 43. 12—35.

Martinez SL. 2016. Food Security, Self-Sufficiency, and the Availability of Amaranth in Mexico. Problemas
del Desarrollo, 47(186). 107-132. https://doi.org/10.1016/j.rpd.2016.08.004.

McLennan M. 2022. The Global Risks Report 2022. https://www.weforum.org/reports/global-risks-re-
port-2022.

Monares A. 2016. La solidaridad imposible: Economia y naturaleza egoista del ser humano. Polis (Santiago),
15(45). 141-163. https://doi.org/10.4067/S0718-65682016000300008.

Oficina de Informacién Cientifica y Tecnolégica para el Congreso de la Unién (INCyTU). 2018. Inversién
para Ciencia, Tecnologia e Innovacién en México. INCyT'U, 52(11). 1-6. http://www.foroconsultivo.org.
mx/FCCyT/incytu/11.pdf.

Oxfam. 2013. Tras la marca: El papel de las 10 grandes empresas de alimentacién y bebidas en el sistema
alimentario. 1-60. https://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/bp166-behind-
the-brands-260213-es_2.pdf.

Peralta GY. 2022. El mal, la macroeconomyia y el nacionalsocialismo. En-Claves Del Pensamiento, 32. e534.
hteps://doi.org/10.46530/ecdp.v0i32.e534.

Ramirez GSE. 2016. Los stiper ricos y la élite global. Boletin, 2. 16-31. https://let.iiec.unam.mx/sites/let.iiec.
unam.mx/files/Boletin2.pdf#page=17.

Rolandi S, Brunori G, Bacco M, Scotti I. 2021. The Digitalization of Agriculture and Rural Areas: Towards a
Taxonomy of the Impacts. Sustainability, 13(9). 5172. https://doi.org/10.3390/su13095172.

Ruiz-Rosado O. 2006. Agroecologia: una disciplina que tiende a la transdisciplina. Interciencia, 31(2). 140—
145.

Sénchez CJE. 2014. La politica agricola en México, impactos y retos. Revista Mexicana de Agronegocios,
18(35). 946-956. http://www.redalyc.org/articulo.0a?id=14131676004.

Servicio de Informacién Agroalimentaria y Pesquera (SIAP). 2021. Expectativas Agroalimentarias 2021.

United Nations. 2019. World population prospects 2019. Department of Economic and Social Affairs. World
Population Prospects 2019: Highlights (ST/ESA/SER.A/423), 141. http://www.ncbi.nlm.nih.gov/pub-
med/12283219.

UNEP (United Nations Environment Programme). 2021. Food Waste Index Report 2021. https://www.
unep.org/resources/report/unep-food-waste-index-report-2021.

Vargas-Canales JM. 2022. El sector agroalimentario mexicano y las nuevas tecnologias. Revista E-Agronego-
cios, 8(2). 89-113. https://doi.org/https://doi.org/10.18845/ea.v8i2.6156.

Vargas-Canales JM, Bustamante-Lara T1, Rodriguez-Haros B. 2022. Especializacién y competitividad del



ASyD 2023. DOL https://doi.org/10.22231/asyd.v20i4.1578
Articulo Cientifico 532

sector agricola en México. Brazilian Journals of Business, 4(4). 1890-1905. https://doi.org/10.34140/
bjbv4n4-020.

Velasco-Mufioz JE, Aznar-Sdnchez JA, Lépez-Felices B, Romdn-Sinchez IM. 2022. Circular economy in agri-
culture. An analysis of the state of research based on the life cycle. Sustainable Production and Consump-
tion, 34. 257-270. https://doi.org/10.1016/j.spc.2022.09.017.

Villapol S. 2020. Gastrointestinal symptoms associated with COVID-19: impact on the gut microbiome.
Translational Research, 226(1), 57-69. https://doi.org/10.1016/j.trs1.2020.08.004.

Vivas E. 2011. La cara oculta del sistema agroalimentario mundial. Luchas Campesinas: Propuestas, Redes y
Alianzas, 248.

Wallerstein I. 2001. El capitalismo histérico. Siglo Veintiuno Editores.

Wilches FAM. 2010. La biotecnologia en un mundo globalizado. Revista Colombiana de Bioética, 5(2).
164-169. http://www.redalyc.org/articulo.0a?id=189218186016%0A.



