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Abstract: This analysis aims to explore the urgent need to drive a major transformation of the agri-
food sector. With this, it is intended to contribute to defining strategies for the future of agri-food
systems. In this sense, the dynamics and importance of the agri-food sector are examined. Scientific
and technological developments in the sector are described below. Subsequently, the implications
of the link between health and agri-food systems are discussed. Next, alternatives are proposed to
recover, heal and improve agri-food systems and the planet. Finally, some strategies are formulated
to begin the great transformation of the agri-food sector, a transformation for the life and well-being
of all. With appropriate planning and management, the great transformation of the agri-food sector
can be achieved and the demand for healthy, nutritious and safe foods can be met.

Keywords: food and health; health and well-being; technological change and innovation; science and
technology; smart agri-food systems

1. Introduction

The pandemic caused by SARS-CoV-2 transformed all aspects of our lives. In addition,
the best way to resist, adapt and overcome health problems is by maintaining a healthy,
balanced and culturally appropriate diet. The above is made evident in the close relation-
ship that exists between food production, health and well-being [1]. On the other hand,
the effects of vaccination against SARS-CoV-2 indicate that they present multiple health
risks, since vaccination is associated with various potentially serious adverse events such
as myocarditis [2]. That is to say that thinking only about vaccines and medicine is not the
best way to face health problems if we continue with the current logic of food production
(with the massive use of agrochemicals, hormones, antibiotics and preservatives, among
other chemical molecules).

Addressing health problems requires comprehensive care methods (prevention, di-
agnosis, control and eradication). The most effective and efficient way to control modern
health problems is through prevention. The best option is the transformation of agri-food
systems to produce nutritious, balanced and safe diets (physically, chemically and biologi-
cally). It must be ensured that consumers have access to healthy, sustainable and culturally
acceptable diets [3]. Unhealthy food is one of the leading causes of death in the world, and
it is estimated that diet-related diseases have been responsible for 11 million premature
deaths and 255 million illnesses [4].

Currently, enterprises are more concerned about extending the life of food than about
its quality [5]. However, ultra-processed foods pose health risks, especially cardiometabolic
diseases, mental disorders and finally premature deaths [6,7]. In addition, they have a high en-
vironmental cost and require enormous amounts of water and agrochemicals [8]. The consump-
tion of modern foods involves consuming sweeteners such as aspartame, which is classified as
potentially carcinogenic [9] and is an ingredient in more than 5000 food products [10].

In that sense, the hidden costs related to food are very high, amounting to USD
12.7 trillion of the gross domestic product in 2020 in terms of purchasing power parity, of
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1. Diseases

2. Malnutrition

3. Premature deaths

4. Pollution

5. Depletion of resources
6. Climate change

which 73% is associated with health, 20% with environmental costs and 4% with social
costs [11]. It is possible to reverse these costs if diet is improved. Adopting healthy dietary
patterns can increase life expectancy by 10 years [12]. Product labeling has shown potential
as a public health tool [13]. However, this is an alternative that does not attack the real
causes of the problems.

Consequently, the transcendence of the agri-food sector goes far beyond its economic
importance; it is the only sector that allows life to be maintained and reproduced [1,14].
The food obtained from the agri-food sector is essential not only to sustain life but also
for the optimal performance of all the functions of living beings. Of course, there are
currently important advances in food production in laboratories or through quasi-artificial
methods. However, they are still in their initial stages, and their contribution to the
nutrition of humanity is practically nil. In addition, agri-food systems are the largest biome
on the planet and the one that has the greatest impact on the elemental cycles of nitrogen,
phosphorus, water and carbon [15]. The dynamics of agri-food systems have very strong
implications for planetary stability. Furthermore, plant-based diets are a public health
problem linked to planetary health [16,17].

Is another world and another future possible? Yes, a world for life and a future
for all, and a world that cares for the environment and improves human relations, is
possible [18]. Considering the social problems and needs, the aim of this analysis is to raise
the urgent need to promote a major transformation of the agri-food sector, for which some
technological alternatives and strategies for its implementation are proposed (Figure 1).
This must be a sustainable transformation, with an ethic for life and to heal the planet. It
has been almost a century since The Great Transformation was published, and it proposed
reversing the dynamics of the economy, society and relationships with nature [19], but this
has not been achieved. However, there is no other option given the current situation and
future projections.

1. Nutritious and safe foods

2. Heal, recover and improve agri-
Needs food systems

3. Health and well-being for society

4. Express maximum physical,

emotional and intellectual potential

The great
transformation
of the agri-food
sector

1. Financing, subsidies and fiscal

incentives and stimuli

2. Insurance and risk management
3. Savings, investment and payment

systems

4. Accessible and effective certifications

and accreditations
5. Training programs

6. Research and development programs

1. Agroecology and agroforestry
2. Organic agriculture

3. Family agriculture

4. Urban and peri-urban
agriculture

5. Agriculture 4.0, 5.0 and 6.0

6. Solidarity social economy

7. Science divulgation programs

Figure 1. Problems, needs, alternatives and strategies to promote the great transformation of the
agri-food sector.

It is worth mentioning that in order to carry out this analysis, two theoretical ap-
proaches were considered as main axes: (1) sustainability and its complexity, under the
premise of balancing economic development and the environment, and (2) the agri-food
systems approach, due to the interrelations and transformations that are generated by their
actions in all their elements.
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The structure of this work is as follows. In Section 2, an analysis of the importance
of the agri-food sector and its current dynamics is presented. Section 3 includes a study
of the development of science and technology in the agri-food sector. In Section 4, the
analysis of the relationships between the agri-food sector and the health and well-being
of the population in general is deepened. In Section 5, some alternatives are addressed to
transform the logic and dynamics of the agri-food sector. In Section 6, some strategies are
proposed to promote the great transformation of the agri-food sector. Finally, in Section 7,
the conclusions and limitations of this work are presented, and some recommendations
are made.

2. Dynamics and Importance of the Agri-Food Sector

The agri-food sector includes all activities related to the production, collection, storage,
processing, distribution and marketing of food for human use and consumption [14], raw
materials to produce energy, and essential non-food consumables such as medicines [1].
For some years now, the global agri-food sector has shown increasing specialization driven
by demand and has been geared toward producing crops of high commercial value in
national or international markets [20,21]. This logic responds to the neoclassical theory
of international trade [22]. In this sense, for a country to enter, remain and grow in
international markets, it is necessary to develop a strong comparative advantage and a
high degree of specialization [23].

This process of agricultural intensification is not new; it began in at least the 1970s
and has involved an almost total reconfiguration of production methods and systems,
ownership and use of land and, above all, the logic of the social subjects involved [24]. It is
a process that occurs recurrently over time, and it is now known as sustainable agricultural
intensification with the central idea being the same: increase food production, but in a
sustainable way [25,26]. However, the production model continues to make massive use of
fossil fuels, agrochemicals, fertilizers and fresh water and drives the massive concentration
of wealth [27].

With the above implied, over time, the transformation of agri-food systems at the
global level has continued to respond to the interests and needs of populations outside
the territories where they are located. There are several examples of the above. In Mexico,
the production and success in international markets of red fruits has led to the emergence
of global value chains, which have subordinated and displaced traditional agri-food sys-
tems [28]. In the case of Brazil, the growing demand from global markets exerts strong
pressure on the livestock value chain, which has strong impacts on the environment and
sustainability [29]. For example, in Indonesia, supermarket demand is causing people to
abandon traditional markets and value chains [30]. In this economic dynamic, produc-
tion systems are subordinated to market demands, and their negative externalities do
not matter [20,21].

Currently, food comes almost entirely from agri-food systems; the problem with this
is that the agri-food sector is subordinated to a global economic and scientific system with
very clear interests and objectives. In this logic, food is seen only as a commodity, and the
only objective of its production is to generate profits regardless of its physical, chemical and
biological characteristics and the effects on health [1]. Today, the global agri-food system
relies heavily on the use of agrochemicals and other chemical molecules to maintain an
adequate level of food production. The problem is that the use of these chemicals generates
strong negative externalities that affect the health of the population, the environment and
all ecosystem services [31,32]. Technology is far from implying a sustainable transformation
of the agri-food sector [33].

However, sustainable agri-food systems are essential to avoid social and ecological
disasters, overcome the growth paradigm and redefine the interactions between humanity
and nature [34]. One of the great transformation challenges for humanity is for agri-food
systems to operate within planetary limits [15,35].
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Furthermore, the agri-food sector is essential in meeting the Sustainable Development
Goals of eradicating poverty in all its forms and ensuring zero hunger, which are among
the main challenges facing humanity [36,37]. Ensuring sustainable agriculture, promoting
sustainable economic growth, combating climate change [37], and improving nutrition,
health, resource use, biodiversity, transformation, employment and livelihoods [38], among
others, all depend on agri-food systems.

Finally, it is important to include regional and local perspectives in political debates about
the directions that food system transformations should take [39]. Likewise, continuing with
specialization, productive diversification and economic integration at different scales [40], and
of course smart specialization [41—43], can thereby obtain smart agri-food systems.

3. Scientific and Technological Development of the Agri-Food Sector

The agri-food sector has shown great resilience and adaptation over time to the
challenges that have arisen. The scientific and technological development of the sector
and the adaptations of other sectors have allowed for constant modernization, and this
has contributed to the fulfillment of its basic mission of producing sufficient food. One
could even say that there has been a surplus. However, for some years now, it has been
proposed that food should be safe and of good quality, and that the environment should be
conserved [44]. In this sense, the agri-food sector has experienced important scientific and
technological advances. At least six technological revolutions or scientific paradigms can
be identified that have transformed the sector [45—47]. The first is Agriculture 1.0, which
was characterized by the use of animal traction, intensive in labor, small plots with low
levels of productivity and very low growth rates.

Agriculture 2.0, also known as the Green Revolution, consisted of the use of improved
seeds, fertilizers, agrochemicals and specialized agricultural machinery. This allowed a
significant increase in productivity, a reduction in labor and high growth rates [48,49]. The
impact of the adoption of these technologies worldwide was impressive. This allowed the
production of corn, wheat and rice to almost triple, with minimal variation in the planted
area. Undoubtedly, thanks to the Green Revolution, many countries solved their food
problems, and a major global food crisis was avoided.

Agriculture 3.0 arose from the need to control and manage inputs more efficiently
and is known as precision agriculture. Its main feature is the use of Global Positioning
Systems that provide reliable positioning and navigation and are used to direct vehicles
remotely and to detect and control some activities such as pest control, diseases, weeds and
fertilization [45]. Agriculture 4.0, also known as digital agriculture, involves the adoption
and adaptation of digital technologies in all segments of the agri-food value chains, from
production to the final consumer. It is based on the use of sensors to monitor and collect
information, the Internet of Things, the use of drones, the massive and intelligent use of
data, intelligent control devices and the automation of facilities [45,46,50].

Agriculture 5.0 is the second phase of application of digital agriculture [51,52] and in-
volves highly interconnected and data-intensive computer technologies. It is oriented towards
the use of robotic machines, incorporates artificial intelligence and autonomous systems for
decision-making in real time and focuses on caring for the environment [48,51,53]. Finally,
Agriculture 6.0 is not about technological gadgets, but about a break with previous technolog-
ical systems. It aims to address global challenges such as climate change, resource depletion,
pollution, sustainability and maintaining food production. It seeks to provide specific and
highly specialized solutions to protect, restore and heal agroecosystems in order to increase the
resilience of productive environments and make agri-food systems healthier [54,55].

Currently, we are in the transition towards Agriculture 4.0, 5.0 and 60, and great
benefits are expected in all stages and processes of agri-food chains [56,57]. That is, it is
expected that we will achieve greater efficiency in the use of resources and production
inputs, improve the quality and safety and increase the quantity of agricultural products,
and reduce the economic and environmental costs of the agri-food sector [58]. However,
as is to be expected with the emergence of a new technology, there is great controversy
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and uncertainty about the potential effects (positive and negative) of its adoption and
about the political, economic, social and security implications [59,60]. This is mainly
due to the technological barriers that exist, the technological capabilities and the scarce
regulation of this type of technology, which could cause very different economic, social and
environmental impacts in different regions [56,57].

It is worth mentioning that Agriculture 5.0 is the second phase of application and
mastery of Agriculture 4.0. Agriculture 6.0, on the other hand, is no longer about techno-
logical artifacts. It is about a change in the way society, nature and technology interact
and focuses on protecting, healing and recovering agroecosystems; that is, it is a kind of
agri-food biorevolution. This includes regenerative agriculture, biotechnology, the circular
economy and the bioeconomy, among others.

4. Relationship between Agri-Food Systems and Health

The lifespan of living organisms can be prolonged through genetic, dietary and phar-
macological interventions [61]. In human beings, the total loss of resilience or absolute
limit of life is between 120 and 150 years [61,62]. However, for Homo sapiens to express
their maximum genetic potential, they require favorable conditions. Currently, we are far
from being able to achieve this potential, and even life expectancy has decreased due to
the effects of SARS-CoV-2 [63]. There are different opinions on the possible consequences,
but there is a growing consensus in the scientific community about the environmental and
health catastrophe that could result if the current model continues [64].

Transforming agri-food systems is urgent in order to improve life and the planet.
To contribute to solving modern health problems, it is necessary to recover, heal and
improve agri-food systems. The current dynamics of agri-food systems are causing serious
environmental and health problems. The above is related to a strong distancing between
the degree of evolution of the Homo sapiens genome and its biological environment. This
has been caused by the migration from the countryside to the city, the change in habits, the
gradual loss of biodiversity and food modernity [65].

It is true that the use of agrochemicals contributes substantially to maintaining and
increasing agri-food productivity. However, agri-food systems make massive use of agro-
chemicals and other molecules for food production. As a result, agrochemical residues
are being detected in practically all agri-food chains [66—68]. In addition, agri-food fraud
is becoming more and more frequent, such as in the case of organic production [69]. It
is true that it is difficult to abandon the use of agrochemicals immediately, as it would
affect food production worldwide. More than 1000 agrochemicals are currently used for
food production [70] and to control household pests [71]. However, these are highly toxic
products, and their irrational use poses serious risks and consequences for the health of
the population and the environment [71]. Some estimates indicate that around 385 mil-
lion people worldwide become ill due to the use of agrochemicals, and approximately
11,000 deaths occur each year [72,73]. The most affected regions are Asia, Latin America
and Africa, where population incomes are lower, sales have been increasing in recent years,
and environmental and health regulations are very lax [73].

The harmful effects of agrochemicals on health have been identified for decades.
However, scientific findings on these relationships are denied, minimized and/or marginal-
ized [1]. For example, the environmental damage of DDT (dichlorodiphenyltrichloroethane)
was documented in the 1950s [74]. Since 1990, human poisoning by agrochemicals has been
seen as a public health problem [72]. The use of agrochemicals has increased throughout
the world, and they have also been transformed; new ones have been created, and a huge
generic sector has emerged. Furthermore, their lower effectiveness due to resistance to
agrochemicals has also driven the intensification of their use [75]. Currently, there is no
updated overview of agrochemical poisoning [72].

The long-term harmful effects of agrochemicals vary according to the type and level of
exposure. However, there are those that directly affect the exposed individual, such as the
impairment of hormonal development, sterility, aplastic anemia and various types of cancer
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and disorders, and those observed in their offspring (affecting future generations), such
as teratogenesis, mutagenesis and alterations in the immune system and/or the central
nervous system [71,76,77]. Of course, people directly exposed to agrochemicals have a
higher risk of developing all types of cancer, especially at certain stages of development [76].
Exposure to agrochemicals has been documented to be associated with an increase in the
occurrence of neurological disorders that are increasingly affecting the population, such as
Parkinson’s and Alzheimer’s [71,77]. In addition, they are related to chronic respiratory
diseases, respiratory disorders and very severe lung diseases [71].

For example, for glyphosate, epidemiological evidence indicates strong correlations be-
tween its use and a multitude of cancers [78]. Likewise, prepubertal exposure to glyphosate
modifies testosterone levels and testicular morphology. The same occurs in amphibians ex-
posed to atrazine: males are completely demasculinized or feminized, and they have depressed
testosterone, suppressed mating and spermatogenesis and decreased fertility [79]. In addition,
this exposure is related to the appearance of malformations of the reproductive system, nervous
system, musculoskeletal system and digestive system, among others [80-82].

On the other hand, the use of agrochemicals is also associated with some modern
psychological and psychiatric problems. A correlation has been found between exposure
to glyphosate, the herbicide with the highest global use, and biomarkers indicative of
neurological impairment [83]. Early exposure to environmental chemicals is particularly
a risk factor for neuropsychiatric disorders such as depression and anxiety [84]. This
exposure also generates alterations in the profiles of the intestinal microbiota, which cause
alterations in the gut-brain axis, a fundamental aspect of regulation of the central nervous
system; these alterations are correlated with major depressive disorders, anxiety and
psychiatric disorders [85,86].

On the other hand, chemical products called growth promoters (steroid hormones,
synthetic anabolics and growth hormones, among others) are also used in the livestock
sector. In this sense, the consumption of milk and dairy products in general has been
identified as a risk factor for the occurrence of breast cancer [87]. It is also associated with
other types of cancer, such as bladder and prostate cancer. It is worth mentioning that there
is much controversy and debate regarding the ways in which studies are conducted and
their findings [88,89]. In addition, in the consumption of animal protein, high levels of
antibiotics are also consumed involuntarily, and for some years now a strong resistance has
been generated by various organisms, which could cause serious problems in the future.
Antibiotic resistance prolongs hospital stays, increases medical costs and mortality [90],
and is considered one of the greatest health threats for the future.

In the livestock sector, growth promoters are used, and they always generate residues
in food [91], the impact of which on the human body is unknown [92]. The impacts of these
substances have not been clearly identified; however, effects similar to those that occur in
experimental species would be expected [1]. For example, according to the World Health
Organization, very low values in the case of hormones could generate physiological effects
and generate important changes that have not yet been identified [92].

5. Alternatives for the Transformation of the Agri-Food Sector

Implementing the great transformation of the agri-food sector is an irrefutable ur-
gency [93]. The agri-food sector must provide and guarantee safe, accessible and affordable
diets [3]. To achieve this, it is necessary to create synergies between the agri-food sector
and the rest of the sectors, thinking about inclusive livelihoods and sustainable ecosys-
tems [40,94,95]. Of course, systemic changes are required [39]. The transformation of each
country and region will be different depending on their technological trajectories [33]. The
alternatives to heal, recover and improve agri-food systems are not new, and there is a solid
knowledge base. Of course, it is necessary to understand the specific conditions of each
region [34], which involves reconfiguring social, political, economic, environmental and
health relationships. These alternative systems are described below:
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1. Agroecology and agroforestry. These production systems integrate ecological food
production processes and are an alternative food model with great potential. They
are not only a technological proposal but also forms of organization of production
and all the relationships that this implies [96-98]. They are traditional systems that
can contribute to the solution of environmental problems in agriculture [99]. They
present ecological sustainability, help reduce poverty and offer ecosystem services
and multiple environmental benefits [100].

2. Organic agriculture. It is a production system in which its methods involve returning to
the principles of harmony between food production and the environment. It focuses
on minimizing the use of non-renewable inputs and not using synthetic fertilizers or
agrochemicals. Organic agriculture is a global food production management system
that encourages, facilitates and promotes the health of agroecosystems, biological
diversity and maintains biological cycles. This is achieved by harmoniously applying
agronomic, biological and mechanical methods [101]. It is currently increasing in
surface area worldwide thanks to the growing awareness of consumers to consume
healthier foods.

3. Family farming. This type of agriculture has the capacity to produce more than 80% of
the globally calculated food that society requires to live well [102]. Small agri-food
farms are an important source of food and income [40] and contribute to conserving
and expanding species diversity and reducing food waste and losses [103]. Further-
more, small businesses currently generate more than 50% of jobs [104,105].

4. Urban and peri-urban agriculture. This type of agriculture is crucial for urban areas in
terms of food supply, ecology, biodiversity, disaster mitigation and recreation [106].
These production systems are gaining popularity worldwide due to increasing ur-
banization and the need to produce food sustainably. Furthermore, due to their
multifunctionality, they have a high value by providing social, economic and envi-
ronmental collateral benefits [107]. They contribute to strengthening food security
by providing local, nutritious, safe and fresh food and thereby reducing dependence
on other regions. Currently, more than half of the world’s population lives in cities,
and to achieve sustainability it is necessary for these areas to produce at least part of
their food.

5. Agriculture 4.0, 5.0 and 6.0. Digital innovations can positively contribute to the transi-
tion towards sustainability [108]. With these technologies, greenhouse gas emissions,
food waste and malnutrition can be stopped [109]. These technological advances
project benefits and positive impacts and are focused on sustainability, caring for the
environment, managing and restoring ecosystems and making ecosystems health-
ier [48,54,55,110,111]. However, it is necessary to consider that electronic products
have notable effects on the waste stream [112].

6.  Social solidarity economy. Its objective is to generate a harmonious and sustainable
economic system through which trade and fair exchange are sought in order to revalue
agri-food products and achieve a dignified life. Its foundation and principles are
the social relations of production and exchange based on cooperation, equity, non-
exploitation of work, fair exchange, reciprocity, cooperative competition, association
and recognition of the other as an equal, without giving up personal interests [113,114].
It seeks to create value at the individual level, to create well-being at the collective
level, to conserve the environment and to reverse damage to agrosystems. Of course,
the above implies developing new business models capable of creating value in a
sustainable way [115].

It is worth mentioning that the proposed alternatives still have some limitations. More
knowledge about their management and new technologies are required to achieve greater
efficiency. In addition, in some cases their implementation is very expensive, and a large
part of the population does not have access to them. In other cases, there are still problems
with the scalability of production systems, mainly related to the availability of inputs and
operating logistics.
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6. Strategies for the Transformation of the Agri-Food Sector

Today more than ever there is a need to support the agri-food sector to increase
the production of healthy, nutritious foods with less impact on the environment and
health [116]. That is, unconventional strategies are needed. The challenges for the agri-food
sector require designing public policies that affect a change in the supply and demand
of food and the impacts on the environment and health [3,117]. Based on the above, it
is necessary to modify public policies [94], design global agri-food policies and create a
monitoring infrastructure [59].

The agri-food system requires deep, systematic change and a lot of cooperation and
collaboration. To achieve this efficiently and effectively, it is necessary to combine a series
of strategies in all communities, institutions and organizations [118], maintain long-term
commitments and economic compensations, and resolve scientific, political and economic
controversies [93]. Below, some strategies are described that can serve as inputs for the
generation of new agri-food policies:

1. Financing and fiscal stimuli. An effective and inclusive transformation requires
accessible and appropriate financing and incentives [119]. These strategies stimulate
the adoption of sustainable technologies [120]. Tax incentives for green technologies
have higher multiplier effects [121]. Financing and subsidies are effective in increasing
productivity and economic performance [122]. Currently, there are tax payment and
financing exemptions; however, they are not related to technologies. These strategies
must be directly linked to the adoption of technologies. From the adoption of sustainable
technology, the payment of taxes should be reduced, and/or vice versa, the same should
occur with subsidies and financing (Figure 2).

~ 90 r 90
e====Fiscal incentives and stimuli
———Financing and subsidies I 80
75

L 70

“60 L 60

) L 50
B

F 40

730 L 30

% Financing and subsidies

) F 20
715 4
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Conventional
agriculture

Agroecology  Organicagriculture Family agriculture Urban and peri-

urban agriculture

Social Solidarity = Agriculture 4.0,5.0,
Economy 6.0

Sustainable Technologies

Figure 2. Financing scheme, subsidies, incentives and fiscal stimuli to promote sustainable agri-food
technologies.

It is worth mentioning that there are similar taxes to discourage, for example, the
consumption of tobacco and beverages with high sugar content. These instruments are
incipient and must be evaluated based on the essential co-benefits of health and environ-
mental conservation [121]. The aim is to gradually internalize negative externalities. In
other words, product prices or production costs should reflect the social costs of food
production. This has been proposed through Pigouvian taxes as an alternative to correct
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the negative effects produced by pollution on the environment and/or on the health and
well-being of citizens.

2. Insurance and risk management. Farmers face risks such as droughts, floods, pests
and diseases, unstable prices and access to markets, among others [123]. It is expected
that these risks will become more frequent and their impacts greater. Currently, there
is agricultural insurance; however, its use is not widespread, and it only provides very
basic coverage. It is necessary to be able to access insurance for types of technologies,
crops and eventualities. Farmers are willing to pay for this insurance, of course, with the
attributes they require [123]. In addition, we must promote the development of insurance
with coverage of medical expenses for hospitalizations and medical specialties for the
population working in the agri-food sector. The deficiency in these services means that in
many cases workers are not attended to, and the health of the population deteriorates more
and more, as does the capacity to produce food.

3. Savings, investment and payment systems. Financial inclusions allow access to credit
to start or enhance a business, save for the future and access insurance schemes, among
others [120]. For example, the use of digital payment systems facilitates access to financial
services [124]. In the agri-food sector, these types of services are almost non-existent.
Digital financial services would make it possible to manage income and cash flows and
their relationship with the seasonality of production and planning, thereby reducing costs,
theft and extortion. In addition, it is necessary to create formal systems for retirement
savings and pensions for the population engaged in food production. Currently, there are
no instruments of this type, which leaves them completely abandoned and in misery.

4. Accessible and effective certifications and accreditations. These instruments would make
it possible to evaluate and monitor the great transformation of the agri-food sector. In addition,
they are essential in improving food production and avoiding agri-food fraud [125,126], which
represents a serious threat to the production and marketing of food [69] and violates the safety
of consumers. Also, it is important to define regulations and sanctions that persuade the
population to commit this type of crime. With appropriate regulations and sanctions, it would
be possible to ensure that all food supply chains are transparent and free of food fraud [126].
Currently, such instruments are practically non-existent. It would be advisable to consider
including agri-food fraud in criminal and administrative codes.

5. Training. Reality indicates that we are moving into the digital age. In this sense, it is
essential to have training programs on digital technologies and platforms [120], training on
sustainable technologies to successfully adopt and adapt them and training on finances to
obtain returns from agribusiness. Management and training in agribusiness are essential
for agri-food policies and strategies to be successful [127]. The correct administration
and management of financial, human, natural and technological resources is essential for
successful planning and financial strategies.

6. Research and development. Solving problems in a systemic and comprehensive way
requires intensive use of knowledge. Therefore, investment in scientific research that is
focused on sustainable agri-food technologies must be strengthened. Society demands
better-quality products, greater supervision and regulation, sustainable practices and
health-related attributes [58]. The current dynamics and problems require the strengthening
of concrete actions in science, technology and innovation on these topics.

7. Divulgation of science. Infoxication is an increasingly serious problem, and society
is experiencing a strong problem of scientific misinformation [128]. In this sense, it is
necessary to generate divulgation programs on the relationship between agri-food systems
and health. Scientific divulgation provides the population with useful knowledge with
a prevention focus [129] and allows the genuine appropriation of knowledge [130]. The
consumer has the right to be informed about the way food is produced and based on this
to decide what to consume.

These proposals and strategies are based on a very simplified and summarized vision of
the possible future of agri-food systems. In other words, there is immense complexity in the
global agri-food sector. There are an infinite number of realities in each geographic region that
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prevent an analysis of this type from considering its universe and its multi-determinism. Of
course, there are common elements, problems, needs and realities that allow us to outline some
guidelines that could be followed. In other words, this analysis invites us to continue working,
improving and fine-tuning proposals and strategies with the aim of contributing to the design
of a policy that configures a sustainable global agri-food system.

7. Conclusions

For Homo sapiens to be able to express their maximum genetic potential and adequate
physical, emotional and intellectual development, it is necessary to promote the great
transformation of the agri-food sector, which implies a profound transformation of the way
food is produced, an intelligent transformation for life and well-being with a vision for the
future, sustainability and ethics for life.

With an appropriate global agri-food policy, the demand for healthy, nutritious and
safe foods could be met. To achieve this will require a lot of investment and long-term
thinking. If the hidden costs of food production are considered, the great transformation of
the agri-food sector is the best option.

With these strategies, the agri-food sector could be more attractive, especially for the
younger population, because it would give them certainty about their future. Furthermore,
it is advisable to integrate large work and research groups to continue working on these
problems, to propose alternatives from different perspectives and to develop and implement
unconventional strategies.

The limitations of these proposals are mainly related to the lack of evaluations and
measurements of the positive and/or negative effects of implementing the strategies. This
is mainly due to the lack of data to carry out analyses and possible projections. In this
sense, it is advisable to continue dialoguing and discussing ways to improve the proposed
strategies and, if possible, generate, share and analyze the effects.

The great transformation of the agri-food sector could have profound implications in
various aspects. It would undoubtedly improve the quality of the environment and health
conditions. However, given the complexity of the sector, it would imply transforming
business models, markets and their regulation. In other words, it is not a simple process; it
requires a lot of research, a lot of work, a lot of political will and a lot of resources.
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