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Abstract: Currently at least a third of greenhouse gas emissions (GHG) are due to the agricultural
sector, where a significant contribution is due to the food meat production. Therefore, in parallel with
the initiatives underway already regarding the transformation of the transport sector, to reduce the
impact of emissions associated with means of transport, it is essential to urgently adopt also measures
to limit GHG emissions associated with food production, given the significant contribution of this
sector to the total GHG emissions. Otherwise, it will not be possible to meet the objectives of the Paris
Agreements, for achieve net-zero greenhouse gas emissions by 2050, to reduce the severe impacts of
climate change. In principle, achieving the goal of drastically reducing GHG emissions from the
global food system in the coming decades, could seem like a simpler task than reducing emissions in
the transportation sector, since in this case it is not necessary to implement any new technology such
as the development of electric cars and/or neutral fuels to get zero emissions. In this case, given that
meat consumption is responsible for the majority of GHG emissions, it would only be enough to
urgently implement a series of legislative measures aimed at supporting a transition towards a diet
based mainly on plant foods and reducing the massive production and consumption of animal foods.
On the other hand, there is currently a growing number of consumers who are very interested in
following healthy and sustainable diets from an environmental point of view. This implies that the
reduction of meat in the diet, in certain consumer groups, is gaining popularity, which in turn is
generating the increase in plant-based products available in the markets. In general, these products
adapt to snack food formats, pastas, pizzas, and especially vegan and/or vegetarian burgers. That is,
in a practically spontaneous way we are witnessing the gradual replacement of the characteristic
components of the Westernized diet, currently followed by most citizens on a planetary scale,
containing excess of ultra-processed foods, salt and sugar, and rich in animal proteins, by nutrients
of plant origin, healthier and more respectful of the environment. To encourage this trend legal
measures could be urgently implemented aimed at improving the nutritional quality of current
snacks, widely consumed by society, but of very low nutritional quality, together with measures
aimed at promoting agricultural reform, encouraging the production of high nutritional legumes and
pseudocereals.

Keywords: smart-food; diet; plant-based foods

1. Introduction

1.1. Current Panorama of Food Production and Consumption over the World

According to a recent report from the World Health Organization (WHO) [1], obesity and
diseases associated with the metabolic syndrome constitute the pandemic that produces the most
victims worldwide, since every year at least 2.8 million people die due to obesity or overweight [2].
In addition, this tragedy affects not only high-income countries, but currently obesity is also prevalent
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in low- and middle-income countries, so that already in 2016, more than 1.9 billion adults were
overweight, of whom 650 million are obese [3]. In fact, this is perhaps the most serious public health
problem of the 21st century, given that according to the WHO, most of the world population lives in
countries where overweight and obesity currently cause more deaths than malnutrition, caused by a
deficit in food intake. In these countries are included all high- and middle-income countries [4]. In
addition, it is a problem that is continuously and uninterruptedly worsening, since the prevalence of
obesity has tripled since 1975 [5]. Thus, almost a third of the world’s population can currently be
classified as obese or overweight. In addition, obesity rates have increased in all ages and both sexes,
in all countries, ethnic groups, or socioeconomic levels, although the prevalence of obesity is always
higher in older people and women [6].

Thus, an excessive and/or unsuitable food intake in daily diet causes numerous health issues,
diseases, and serious pathologies, such as heart disease, stroke, diabetes, and cancers of various types,
among others. In fact, a World Health Organization (WHO) study estimates that around 30% of the
total population of the world is suffering from diseases related to obesity [7]. Besides, due to the
extreme difficulty of most of the people to follow a healthy diet which preventatively avoids the
disease, once a certain pathology has occurred, people necessarily must depend on different
medications [8]. This places huge costs on national health systems. In addition, people ostensibly
reduce their quality of life for years, due to various chronic disease acquired by inadequate nutrition
[9]. On the other hand, various environmental risks currently threaten world food security, such as
water scarcity, land degradation and other environmental problems, which affect the climate change
[10]. In this sense, the current world food system represents a potential threat on climate change,
given the importance of the sustainability of the food system as a fundamental element to achieve the
sustainability, of both cities and the agrarian system that produces food [11].

On the other hand, achieving the replacement of current ultra processed junk food of the
Westernized diet, currently generally consumed worldwide, by healthier and more organic products
can mean not only a great advance in the reduction of pathologies associated with obesity, but also
in reducing its impact on the environment, since by using a eating style more healthy, reducing meats
and processed foods to the maximum, a more circular consumption will be achieved, significantly by
reducing all the waste that is generated with highly processed foods due to all the industrial
treatment that surrounds them [12]. In addition, excessive and inadequate intake at the global
population level, implies excessive production and waste management of said foods, which generates
significant excesses of CO2 emissions, which would be avoided with the correct diet of the population
and the substitution of current foods consumed, usually in excess. In this sense, the general pattern
of food intake in countries with advanced economies is associated with an excessive use of meat
products, so a dietary change from foods of animal origin to foods of plant origin would not only
result in improving the health of citizens, but in achieving a notable reduction in greenhouse gas
emissions from agricultural production for cattle raising nutriments. In addition, this would allow
the recovery of agricultural lands, now destined to produce food for livestock, which could increase
carbon sequestration by reestablishing its natural vegetation, prior to its agricultural use, which
would be generated [13].

Therefore, and given the current rate of increase in the consumption of meat products from
industrial livestock farming, it is assumed that this is actually completely non-viable, and
unsustainable not only because of the damage it produces to human health, but also because of the
impact that this massive industrial practice is generating the destruction of biodiversity in large areas
of the planet, as well as by its important contribution to climate change. Thus, the agricultural sector
dedicated mainly to the production of meat currently generates around a third of the emissions of
greenhouse gases (GHG) in the world [14].

1.2. Current Perspectives for Measures Planned to Reduce Emissions from the World Food System in the
Coming Decades
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It is important to highlight that, despite the significant efforts made by governments in their
climate policies to promote renewable energy in transport, initiatives to reduce the impact of food
and agriculture on the climate are currently practically non-existent [15]. However, to meet the
objectives of the Paris Agreements [16], it is necessary to drastically reduce emissions from the world
food system in the coming decades, in parallel with the initiatives under way regarding the
transformation of the transport sector [17].

Consequently, considering the magnitude of the current emissions from the food sector, to
achieve an appreciable reduction of them, would have to jointly addressing a variety of strategies,
such as modifying the diets currently in use, both in quantity and composition; reduce the vast
amount of food wasted, and improve current farming practices [18]. In this sense, achieving a
rationalization in the food diet at a global level could achieve a significant reduction in the emissions
responsible for the greenhouse effect, because of that foods of animal origin generate much more
GHG emissions than plant products. Thus, overconsumption of proteins and/or meat calories, not
only dangerously harms the health of citizens but also generates a significant increase in polluting
emissions, because of animal-based foods are typically more resource-intensive and environmentally
impactful to produce than plant-based foods. Accordingly, beef presents the highest emission levels,
with GHG per kg approximately 10 times higher than chicken and foods of plant origin such as nuts,
seeds, or legumes 20 times higher [19]. In this respect, Figure 1 summarizes the emission levels of
several characteristic foods of animal and plant origin that are most consumed within the so-called
Westernized diet, usually poor in vegetables, rich in animal protein, ultra-processed foods, sugar,
and salt [20].
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Figure 1. Greenhouse gas emissions per kilogram of several food products measured in carbon dioxide

equivalents (CO2eq), from beginning-to-consumer [20].

The rationalization in the food diet at a global level could be achieved easily because its main
strength would be that they do not require to develop any new technology, although their main
weakness will be that it could require changing cultural patterns deeply rooted in different local
customs [21]. Therefore, it is feasible and of absolute urgency to define which diets and food
production practices will ensure that both the United Nations Sustainable Development Goals (SDGs)
and the Paris Agreement on climate change are achieved. In this respect, the EAT-Lancet Commission
on Healthy Diets from Sustainable Food Systems has proposed the “Planetary Health Diet”, the
optimal diet for people and planet [22]. This commission of scientists assumes that it is possible to
get currently feed a population of 10,000 million people, with a healthy diet and within the
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framework of the planetary limits established for anthropogenic greenhouse gas (GHG) emissions.
To achieve this purpose, it would be necessary on a planetary scale, for the intake of animal proteins
to be reduced by at least half, and the consumption of vegetables, legumes, and nuts to be doubled
[23].

Therefore, the planetary health diet is a global reference diet for adults, designed to benefit both
people and planet, and to counteract the pernicious effects of the so-called westernized diet, poor in
vegetables, rich in animal protein, ultra-processed foods, sugar and salt, which is causing catastrophic
damage to the planet’s ecology and death every year of more than 11 million people. This planetary
health diet is represented in Figure 2 by a plate containing a half of fruits and vegetables. The other
half consists of primarily whole grains, plant proteins (beans, lentils, pulses, nuts), and unsaturated
plant oils. Besides, is also included modest amounts of meat and dairy, and some added sugars and
starchy vegetables. Thus, the diet is enough flexible to allow for adaptation to several dietary needs,
personal preferences, and cultural traditions, not excluding pure vegetarian diets [24]. Thus, by
replacing the current westernized diet on a global scale with the planetary health diet proposed by
the EAT-Lancet Commission, significant reductions in agricultural greenhouse gas (GHG) emissions
would be obtained, in at least 101 countries over the world [25].

Consequently, it is essential to start as soon as possible a process of replacing meat foods with
others of plant origin, since foods of animal origin consume more resources and produce a greater
environmental impact than foods of plant origin. Thus, a change in the diet, increasing the proportion
of the intake of foods of plant origin, with respect to foods of animal origin, seems in many studies
the most correct to improve environmental sustainability [26-28]. In such a way that the change in
diet could be more important than any other type of measures to achieve the climate objectives
proposed for 2050 [29]. In this respect, it must be considered that, compared to any other type of food,
beef production is the most responsible for methane emissions, contributing to the increase in global
warming, and for the changes it produces in biomass due to deforestation [30].

However, the possible adoption of any type of measures aimed at promoting the population’s
reduction in the amount of meat in the daily diet, could possibly present two important types of
drawbacks, that would justify its rejection. Firstly, in certain groups of health specialists, and
especially in large sectors of the population, it is considered that meat ensures a higher quality in the
diet, especially regarding proteins and some essential minerals such as iron [31]. On the other hand,
achieving a balanced diet in calories as well as in the main nutrients and micronutrients, using mainly
vegetable foods as proposed by the planetary diet, requires more planning than in the westernized
diet, to organize the three daily meals, that currently is the followed by most of the population. Thus,
the current urban lifestyle itself is one of the main obstacles to being able to follow a healthy diet,
based mainly on plant foods, such as the planetary diet or other similar ones such as the
Mediterranean diet, DASH, Harvard plate, and so [32]. so that, it can be concluded that the current
westernized diet, responsible for the serious health problems of the population, as well as of the
excessive emission of greenhouse gases, is not only a result of the free choice of citizens, but also
consequence of objective difficulties to tail other alternative dietary guidelines, within our current
lifestyle [33].
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Figure 2. The EAT-Lancet Commission planetary health plate [24].

2. Some Possible Measures to move Towards a Healthier and More Sustainable
Future

2.1. Implement New Strategies to Increase the Proportion of Plant Foods in the Diet of the Current Urban
Population, Within the Concept of “Smart Food”

To achieve the introduction of a greater proportion of plant foods in the diet of the current urban
population, it is a priority to address new strategies that are truly compatible with the actual urban
lifestyle. In this sense, the poor quality of the current Westernized diet is mainly due to the difficulty
of adapting to the complex work schedules that are followed today. Thus, in the urban environments
the consumption of very different snacks, Italian pasta, and pizzas is massively used, as an alternative
to quickly replace the intake of one of the main meals of the day. These snacks and pasta, usually
high processed, are generally foods with minimal nutritional quality, which simply function as
substitute foods, due to lack of time to have a normal meal. Therefore, to a certain extent, they are
also responsible for the poor quality of the current Westernized diet [34-36].

However, it could be a good strategy to take advantage of these fast foods to improve the
nutritional quality of the daily intake of foods consumed in the current lifestyle. It would be enough
to significantly improve the nutritional quality of popular snacks and pasta foods [37-39]. In this
respect, it has been proposed the use of an innovative baked and UVB-irradiated snack, obtained
from Pleurotus eryngii mushrooms, an edible mushroom native to the Mediterranean basin, to
improve the nutritional quality of daily food intake [40]. Therefore, currently there is a tendency to
improve the quality of snacks by incorporating essential nutrients and micronutrients such as
vitamins, amino acids, minerals, fiber, etc. [41-44]. Besides, various studies have also been described
aimed at increasing the nutritional quality of pastas and pizzas, through the application of whole
wheat flour, legumes, and other functional foods in the preparation of different pastas and pizzas
[45-47]. Accordingly, to improve the nutritional quality of the current diet, could be an appropriate
strategy to apply snacks and pasta, but with a higher nutritional quality, given that the consumption
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of snacks is a fact fully accepted by the population. In this respect, American citizens currently take
almost a quarter of their daily feeding from different snacks [37], integrated in the current schedules
and rhythms of life. If the nutritional quality of these snacks could be increased, there is no doubt
that this would have a very effective impact on the quality of the citizens’ diet, and consequently on
their health.

These healthy snacks with a higher nutritional quality, would be based mainly on the intake of
plant foods, because of they are the most appropriate to improve both the health of citizens and the
planet. Obviously, these snacks should be able to be easily integrated with other foods, mainly
different vegetables, throughout the day, to achieve a healthy diet, in accordance with the criteria of
the planetary diet, or that proposed by the Harvard plate, or the diet dash, which are healthy
proposals, closely related to the traditional Mediterranean Diet [32]. These pastas foods, improved
by inclusion of nonconventional ingredients and functional foods, instead of usual refined wheat
flour [45-47] become healthy snacks [48-50]. Besides, they may be also considered “smart foods”
since they will be good for consumers, because they are nutritious and healthy, as well for the planet
and farmers, because they are more environmentally sustainable and could even increase revenues
of agriculturalists [49-53]. This concept is really considered the future model to adopt food systems
that provide healthy diets, without altering the natural resources of the planet and being
economically viable for farmers. In summary, a Smart Food fulfil criteria of being good for citizens
because is nutritious and healthy; good for the planet because of is environmentally sustainable; and
good for the farmers because is potentially able to increase yields, and profits. [54-57].

The production and consumption of vegetable and vegan burgers should be implemented under
the same concept, since they could allow the replacement of large quantities of meat foods, instead
using vegetables of a diverse nature. This hamburger type is being increasingly popular in fast food
restaurant chains, as an alternative to classic meat hamburgers. For its preparation, products such as
tofu, seitan, lentils, and other legumes are used that replace the amino acids contained in meat, but
without such a high fat content, and maintaining organoleptic properties very similar to conventional
hamburgers [58-60]. These new plant foods are gaining rapid acceptance and including some
controversy over the names of these meat substitute products in the European Union [61].

Therefore, Smart Food represents a concept that establishes a clear interrelation not only
between a healthy diet for citizens and its environmentally sustainable nature, but also associates this
binomial with agricultural practice capable of producing this type of smart foods through
economically viable agricultural companies. However, current agricultural production is focused on
a small group of cereals and legumes (wheat, corn, barley, and soybeans fundamentally) which
provide the main contribution of nutrients not only for citizens, but even the necessary food used for
livestock. The production of these inputs is carried out by large corporations, which supply the
market with low quality products at very low prices.

However, this practice entails a minimum quality in the nutrition of the billions of citizens who
consume it in the form of very diverse types of food formats. In fact, the poverty in essential amino
acids and micronutrients is evident, given the small number of vegetable food sources used as well
as the high proportion of refined wheat flour. In this sense, the high contribution of meat to the
current Westernized diet is justified because this is essential to be able to achieve the adequate
proportion of essential nutrients, which could be obtained from the consumption of plant foods.
Therefore, it would not be prudent to implement measures that simply entail a drastic reduction in
the population’s intake of meat, since this would imply a significant reduction in the amounts of
nutrients, especially essential amino acids, that at the present time are obtained from meat foods.

Hence, to reduce the proportion of meat in the current diet, it is essential not only to provide
greater quantities of plant foods, but also to clearly improve the contribution of all essential amino
acids, which can be achieved by introducing greater proportions of legumes, in the detriment of the
refined wheat flour currently consumed massively. The replacement of meat with a wide variety of
legumes will not only have a significant impact on the reduction of emissions and the sustainability
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of agricultural production but will also have a very important impact on the health of citizens, since
these vegetable foods provide the essential micronutrients for a healthy diet.

In this sense, currently the concept of a healthy diet is fundamentally associated with an
adequate intake of calories and macronutrients, that is, proteins, carbohydrates, and fats. However,
micronutrients are biocatalysts made up of minimal amounts of different minerals, vitamins, and
enzymes, which allow the proper assimilation of macronutrients. Therefore, only the intake of
adequate amounts of carbohydrates, proteins and fats is not a guarantee of a healthy diet since it
must also be associated with appropriate amounts of micronutrients. In fact, an important correlation
of multiple pathologies with dietary deficiencies of certain micronutrients is continually being
demonstrated. The main advantage of foods of plant origin is their high content of essential
micronutrients, much higher in quantity and quality than in the meats usually consumed.

Among the measures that should be adopted as a priority by the different administrations, it
would be necessary to consider the drastic improvement in the nutritional quality of vegetable and
vegan burgers, snacks, and different pastas, including pizzas, massively consumed by urban
populations on a planetary scale, with special preference for younger population groups. Thus, by
simply replacing refined wheat flour with other whole grains in mixtures with pseudocereals and
legumes, the nutritional quality of these foods could be increased very significantly, since this would
provide all the essential amino acids as well as an important number of micronutrients, minerals, and
vitamins. For this purpose, could be incorporated into the production of vegetable and vegan burgers,
snacks and pasta of all kinds, in addition to wheat, a whole series of cereals like rice, corn, barley, oat,
rye, sorghum, millet and/or pseudo-cereals, such as quinoa, chia, amaranth, buckwheat, and mainly
legumes, among others, lentils, chickpea, black beans, white beans, pints beans, broad beans, soy,
lupines or peanuts, because the complementary contribution of legumes to cereals, to get all the
essential amino acids, fibers, and micronutrients.

In this respect, there are currently numerous studies that show innovative food applications of
legumes, such as burgers, pasta, or bakery products [40-52,58-60], because of this type of foods
present a format perfectly recognizable to consumers and therefore they present great commercial
viability. Thus, unlike those similar foods currently consumed, they contain all the essential amino
acids, just like meats, but with a significantly lower proportion of saturated fats and a high amount
of dietary fiber, which necessarily will positively affect the health and reduce obesity of its consumers.
A very interesting aspect of this proposal is that some of these innovative food products are already
being marketed in various countries, at the initiative of the own manufacturers, considering the
interest of a still minority market, but that could present a growing interest for the consumers. Thus,
in addition to vegetable burgers, which are already sufficiently introduced to generate controversy
regarding their food classification [61], in Spain, Pastas Gallo Company has on the market noodles,
spaghetti, macaroni, spirals, and pizza dough, composed 100% of different legumes such as
chickpeas, lentils or peas. Various snacks are also marketed that use several legumes with the purpose
of balancing the contributions of essential amino acids. Examples of these commercially available
snacks are Falafel in Israel, Doushabao in Chine, Bindaetteok in Korea, Butsi in Philippines, Mame
daifuku in Japan, Batagor in Indonesia, Bolani in Afghanistan, or Pé-de-moleque, Acarajé, and
Arrumadinho in Brazil.

However, despite these are very popular products in their countries of origin, but they are not
known or available internationally. Similarly, when considering the traditional Mediterranean diet,
which has thousands of recipes that incorporate all types of legumes and functional foods, but the
current lifestyle in large cities makes it extremely difficult to resort to this healthy type of diet.
Therefore, the most appropriate strategy could be to introduce functional foods and legumes into
diets that are currently consumed on a massive scale, such as vegetable and vegan burgers, snacks
and different pastas. Nevertheless, these commercial initiatives should be strongly implemented by
the different administrations, at different levels, given the objective interest in promoting the concept
of smart food, with multiple repercussions both environmentally and on the health of citizens.
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2.2. Reduce the Environmental Impact in Food Production

Given that, according to estimates by the United Nations [62], food production is responsible for
a third of global greenhouse gas emissions worldwide, it is necessary for countries that seek
leadership in the reduction of climate change to take measures like those that they are already
carrying out to reduce the consumption of fossil fuels. Thus, there is currently an intense debate in
the European Union (EU) regarding the role that carbon-neutral fuels could play in the current
transition framework to bring the European Green Deal to a successful conclusion, which seeks to
make Europe the first climate neutral continent in the world [63]. For this purpose, a series of
measures are being prepared to achieve a drastic reduction in CO2 emissions from passenger cars
and vans, imposing a reduction in emissions of 55% of passenger cars and 50% of vans by 2030 [64].

However, despite the fact that the European commission included the goal to “lead a global
transition towards competitive sustainability from farm to fork” in its European Green Deal Program
[65], in order to improve the environmental performance of food production for the overall reduction
of the environmental impact of whole human activity, as summarized in Figure 3, the truth is that to
date no specific actions have been carried out in this field, Despite the fact that this European Green
Deal clearly indicates as one of its main objective will be to improve the well-being and health of all
citizens [66] by providing healthy, and affordable food for all budgets, together to increasing
biodiversity.

In fact, in this green plan (Figure 3) considers dedicating an adequate financing to get a green
transition, empowering European industry and small and medium sized companies, boosting the
circular economy, creating a sustainable food system, and preserving biodiversity. An explanation
for this lack of concrete policies in the present days by the different EU countries, could be associated
to different cultural barriers to implement a food circular economy, due to lack of consumer interest
or awareness and/or low business interest [67]. However, for the rationalization of food chine, to
increase the health of citizens as well as the environment security, it is not necessary to implement
new technologies or achieve new scientific results. It is only necessary to incorporate new policies at
different scales, local, national, and global, that promote a new dietary model, in which the
consumption of meat and refined wheat is reduced, and the intake of legumes and pseudocereals is
increased. Thus, government policies, culture, and financial issues seems to be the most significant
causes, which could boost the current state of paralysis in reaching significant decisions to advance
towards the objectives of smart food at a global level.

In this respect, although there is currently a growing awareness in certain social strata about the
convenience of increasing the proportion of legumes and functional foods incorporated into
vegetable and vegan burgers, pastas and snacks to mainly improve the quality of the diet, to get
improve health and avoiding obesity, private spontaneous activity is not enough to address the
urgency with which this problem must be addressed. The current climate emergency and the
deterioration in the health of a high proportion of the population, justifies the convenience of urgent
intervention by public administrations to try to stop this trend. In this sense, it must be considered
that in the EU food contributes towards almost a third of the region’s Ecological Footprint (EF) and
appropriates over half of its biocapacity, yet a quarter of the biocapacity for food consumption
originates from non-EU countries. Thus, EU-27 citizens currently take more from nature than the
region’s ecosystems can regenerate emphasizing the need for new or reinforced food and trade
policies to enable a transformation to sustainable EU food systems [68].

In addition, the Sustainable Development Goals (SDGs) approved in September 2015 at the
United Nations (UN) General Assembly, are fully in force, where one of those goals, SDG2, promises
to ensure food security and nutrition within sustainable food systems [69]. Therefore, all countries
have been committed for almost a decade, to initiating actions that tend to guarantee the achievement
of these objectives. In other case, the world runs the risk of not meet the Sustainable Development
Goals (SDGs) and the Paris Agreement, and in a short time the planet could be severely degraded,
and a good part of the population will suffer more and more from malnutrition and preventable
diseases, associated with metabolic syndrome.
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Consequently, the initiation of measures equivalent to those already in place regarding
emissions associated with means of transport is unavoidable. Above all, because in this case no type
of technological development is required to address emissions associated with food, so that are the
policymakers of the most developed countries who must address new measures to encourage the
application of a smart food system, that contributes efficiently to the control of emissions within the
planned deadlines, with a view to achieving zero emissions by 2050, in accordance with the objectives
proposed by the European commission, that include as the goal to “lead a global transition towards
competitive sustainability from farm to fork” in its European Green Deal Program. Consequently, to
improve the environmental performance of food production is therefore a key issue for the overall
reduction of the environmental impact of human activity.

Accordingly, it is absolutely essential to take as soon as possible strong measures to reduce the
consumption of animal origin foods, taking into account that production of animal-based foods
accounts for more than three quarters of global agricultural land use, and around two-thirds of
agriculture’s production-related greenhouse gas emissions, while only contributing forty percent of
total protein consumed by people in a year owing primarily to their heavy reliance on, and low
efficiency of, converting crops to an animal feed. In this sense, the raising of cattle or sheep to produce
meat foods generates greenhouse emissions that can be up to 250 times higher, per gram of protein,
than those generated in the production of legumes, to obtain the same quantity of proteins [70].

In this respect, given the urgency of the environmental and health problems, and given the
current absence of practical measures by the European commission, in order to get advance the goal
to “lead a global transition towards competitive sustainability from farm to fork”, foreseen in the
European Green Deal Program, some measures could be initiated inspired in several policy reforms
that have recently been implemented at the national, state and municipal levels in the United States
to support a transition towards more plant-based and reduce large-scale animal-based food
production [71].

In any case, the need to promote measures not only such as those proposed here seems to be
evident, to encourage the quality of the raw materials used in the manufacture of the most popular
foods, such as vegetable and vegan burgers, snacks, and pasta, with new standards, regulations, or
taxes, but also some other punitive measures, like those planned for fossil fuels. In this case it would
seem convenient to modify taxes and fees such as VAT, depending on the climate footprint produced
by different foods, very different as can be seen in Figure 1.
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Of course, it will be also essential to develop programs that influence the cultural aspects closely
related to food in consumers, informing them of the advantages to follow nutritional guidelines based
on the majority consumption of plant products, with a parallel reduction of meat products, it will
finally improve both planetary and human health [72]. Therefore, it is worth highlighting that in this
scenario, the smart food concept must play a fundamental role to develop a sustainable food system,
to jointly solve the current global issues, related to the environmental concern as well as malnutrition,
and the several lifestyle diseases. It is essential in this sense that the population be informed that the
current plague of metabolic diseases, such as obesity, cardiovascular disease, diabetes, hypertension,
dementia, and cancer, has its origin in an inadequate diet, the so-called Westernized diet [73-79].

3. Conclusions

Currently, meat consumption in advanced economic countries generates an amount of GHG
emissions like those generated by the combustion of different types of transport vehicles, considering
all emissions factors combined with livestock statistics. Direct and indirect greenhouse gas (GHG)
emissions from the ~30+ billion animals consumed as food each year contribute ~14-16% of the global
total [80]. Thus, livestock are a major contributor to overall global warming, if all GHC emissions are
included, such as methane and N2O, as well as the conversion of pastures to feed livestock, thus
increasing to 23% the warming directly attributable to this activity [81]. In order to meet international
climate change objectives, it is essential to implement interventions that promote the reduction of
goods and services that generate high GHG emissions. In this sense, based on the analysis of the
literature, three main domains with the highest emissions have been detected: the use of personal
vehicles, meat consumption and energy consumed at home [82].

All countries in the world have been committed, for more than a decade, to complying with the
Sustainable Development Goals (SDGs) and the Paris Agreement and to initiate actions that tend to
guarantee the achievement of these objectives [83], but the main measures initiated refer mainly to
the use of transport vehicles [84], and energy consumed at homes [85]. Regarding food systems in
generic terms, although they have been identified as one of the main sectors that must be addressed
to achieve the UN SDG by 2030, the delay in the measures that must be implemented in this short
period of time, is very important [86]. This is especially worrying when it comes to meat supply chain
in the perspective of the UN SDGS [87].

Thus, despite that the objectives to achieve a sustainable and competitive global transition in its
European Green Deal Program are defined [65], to get food production with a general reduction in
environmental impact, as summarized in Figure 3, no specific actions have been carried out in this
field until now, to reduce large-scale animal-based food production [71]. This could be because the
main difficulties would be associated with the profound cultural changes that society would have to
assume, to give up meat consumption and opt for plant-based foods [88-92].

Until now, according to the immense bibliography generated in the last five years, the most
appropriate strategies to reduce the amount of meat in the diet should focus mainly on the production
and consumption of vegetarian and/or vegan burgers [58-61,93-117].

Along with this huge number of studies evaluating the possibility of implementing the
vegetarian burgers to increase the consumption of plant foods to the detriment of meat foods, we are
also witnessing the proliferation of a growing number of studies which aim to implement the
production of snack, pizzas and pastas, enriched with different whole grains, pseudocereals and
legumes in order to improve the nutritional quality of citizens, resorting to several plant foods [37-
51,118-124] In this context, the incorporation of insects into the food chain is also gaining strength
because they are a potential solution for the food industry, if it is took into account that they are
currently a part of the traditional diet of two billion people over the world [125-133]. In this sense,
the European Union has already included in Regulation (EU) 2015/2283 (European Parliament and
Council of the European Union, 2015), the use of insects as a new food, assuming the benefits that
this entails [134]. Among these, it is worth highlighting the obtaining of high-quality proteins and
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nutrients, the high efficiency in terms of their production compared to other sources of animal
protein, with a significant reduction in water consumption and GHG emissions [125].

In summary, we can currently see the existence of a growing number of consumers who are
increasingly interested in the health and sustainability aspects of their diets. Thus, meat reduction is
gaining popularity among some consumer groups, which has led to an increase in plant-based
products in the markets. Fundamentally, these consumers who are trying to switch to more
sustainable and healthy diets are motivated mainly by the health benefits achieved by reducing or
excluding meat and its derived products. But in addition, these diets also have environmental
benefits such as reducing greenhouse gas (GHG) emissions and the demand for agricultural land use.
However, it can be considered that governments have not yet made significant decisions on these
types of issues, so at a legislative and practical level, greenhouse gas emissions associated with food,
mainly due to meat consumption, are uncontrolled. This fact is putting at risk the achieving the
planned objectives, on the indicated dates, 2030 and 2050, fundamentally.

At the time of promoting any type of legal measures aimed at reducing the quantities of meat
products in the Westernized diet, attention should first be paid to that current gastronomic customs
have undergone important changes, so that the practice of domestic cooking is increasingly less
common. In addition, a large number of pre-cooked dishes are increasingly consumed, and we are
witnessing the birth of a new cuisine based on fast food served at home and street foods, such as
hamburgers, pizzas, pastas, and ice creams, with to the emergence of new cultural and physical
spaces for enjoying food outside the home [129]. Therefore, these legal measures should be consistent
with maintaining the format of the foods that are consumed regularly, but improving their
composition and nutritional quality, increasing not only the quantity of vegetables, but also their
quality and variety. This only could be achieved by a significantly increasing the proportion of
different legumes and whole grains, to the detriment of refined wheat flour in the food daily intake,
which is currently consumed in excessive quantities.

Considering that these are familiar foods designs for the population, there should be no special
difficulties so that the legal regulations that could oblige the sustenance industry to manufacture
these new food products can be put into practice. All these measures, fundamentally legal
regulations, would follow the scheme proposed by the so-called “Smart Food” concept that
establishes a clear interrelation between a healthy diet for citizens and its environmentally
sustainable nature, both associated with agricultural practice able to produce healthy foods by viable
agricultural companies.
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