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ABSTRACT

Food safety and food security are two fundamental pillars of our societies. The
ability to provide sufficient and safe food to everyone within its territory has always been
a pressing social need for each nation. Throughout the centuries fast and efficient methods
of production have developed and led to an exponential increase in output, particularly in
the agri-food industry. However, the price for increase food security has come at the cost
of environmental degradation. The food industry is responsible for one third of
greenhouse gas emissions and the livestock sector is responsible for most of these
emissions. Together with its environmental impact, the livestock sector presents serious
threats to human health. During the next decade, we will experience a surge in pandemics
and epidemics, most of which will have a zoonotic origin. It will be up the international
community of States to find new solutions which will help to restrain the effects of climate
change, prevent the spread of new pandemics, and increase food security in those regions
where still today many people suffer from hunger, malnutrition, and poor hygienic
standards. To do so, States will have to operate both at the multilateral and regional levels.
This dialogue will be facilitated by the large range on international organization and
institutions concerning food safety, food security and health which have developed after

the end of the World War I1.



INTRODUCTION

We live in an incredibly interconnected world, where we can hear news from the
other side of the earth in a matter of seconds, make instant monetary transactions and
reach the other side of the earth in less than a day. However, our way of living has proved
to be negatively impacting the earth, which is always more polluted, and its resources
over-consumed. This environmental adverse way of living is paving the way for the
creation and spread of unknown diseases', the outbreak of the Covid-19 pandemic being
the latest and most dramatic result. The pandemic has shown how rapidly diseases can
spread, change our way of living, and affect the world’s economy.

Based on the way we have been using earth’s resources scientists made it clear
that we should not ask ourselves if a new pandemic will come, instead we should ask
ourselves when it will arrive?. Thus, when the moment will come, we must be sure to
have every instrument necessary to prevent it from spreading. Modern science has already
discovered methods thanks to which it is possible to prevent the creation and spread of
viruses and has offered them to the international community. Now, it is up to the States
to listen to the scientists, implement policies and finance the right projects in order to
make citizens’ future safe from environmental and health threats.

Scientists proved that the prevention of diseases goes hand in hand with
environmental protection, meaning that if we want to prevent the former, we must protect
the letter’. The environment has been affected in many ways by humans’ actions, but one
of the most extensive is through the production of food to satisfy the world’s growing
request*. Nowadays food has become a primary issue because of the rapid demographic
increase of the world population. On 15 November 2022 the world’s population has

reached 8 billion people to whom the access to sufficient food and clean water must be

! Bernstein, A. (2020). Coronavirus and Climate Change. Retrieved from C-CHANGE | Harvard T.H.
Chan School of Public Health website: https://www.hsph.harvard.edu/c-change/subtopics/coronavirus-
and-climate-change/.

2 Joy, P. (2022). New study suggests risk of extreme pandemics like COVID-19 could increase threefold
in coming decades. Gavi, the Vaccine Alliance.

3 Supra Note 1.

4 Hannah Ritchie and Max Roser, Environmental Impacts of Food Production, Published online at
OurWorldInData.org, 2022




granted’. Those two are fundamental rights which are safeguarded at the United Nations
(UN) level and must be granted to every human being. The first is protected under the
General Commitment No. 15% adopted in November 2002 by the UN Committee on
Economic, Social and Cultural Rights’, while the second by Resolution 64/929% of the
United Nations General Assembly (UNGA). So, how should we provide sufficient food
to all the people living on earth without permanently damaging our planet and avoiding
the creation of diseases? This question cannot be dealt with without analyzing what the
World Economic Forum has found to be the biggest threat to human’s life from now to
the next 10 years: climate change®.

Climate change has become a central issue in today’s political debate. The need
to reduce greenhouse gas emissions is a target that each State is expected to reach'”.
However, huge polluting affects might come from sectors which we didn’t expect, and
one of them is the food sector, particularly the livestock one.

There is a strong debate around meat consumption. On the one hand, meat is a
source of energy and of proteins, while on the other hand the overconsumption of meat,
especially red meat, is strictly correlated to many environmental issues !'. A third of all
anthropogenic GHGs which contribute to the heating of earth is directly attributable to
the food industry'? and, out of this total, 60% derives directly from the production of
meat!®. Although we might think that all these greenhouse gasses come under the form of

CO2, this is not completely true. The meat industry produces a lot of methane which is a

3 Crowfoot, T. (2022). World population just passed 8 billion: what you need to know. Retrieved from
World Economic Forum website: https://www.weforum.org/agenda/2022/11/world-population-passes-8-
billion-what-you-need-to-know/

¢ UN Committee on Economic, Social and Cultural Rights (CESCR), General Comment No. 15: The
Right to Water (Arts. 11 and 12 of the Covenant), 20 January 2003, E/C.12/2002/11.

7 Art.I.1: "The human right to water is indispensable for leading a life in human dignity. It is a
prerequisite for the realization of other human rights".

8 UN General Assembly, The human right to water and sanitation: resolution / adopted by the General
Assembly, 3 August 2010, A/RES/64/292.

® World Economic Forum. (2024). Global Risks Report 2024 | World Economic Forum. Retrieved from
World Economic Forum website: https://www.weforum.org/publications/global-risks-report-2024/in-full/
10 Jeong, K., Ji, C., Yeom, S., & Hong, T. (2022). Development of a greenhouse gas emissions benchmark
considering building characteristics and national greenhouse emissions reduction target. Energy and
Buildings, 269, 112248

1 Salter A. M. (2018). The effects of meat consumption on global health. Revue scientifique et technique
(International Office of Epizootics), 37(1), 47-55.

12 Milman O., Meat accounts for nearly 60% of all greenhouse gases from food production, study finds,
The Guardian, 2021

13 Ibid




gas 28-34 times more damaging than CO2 in the span of 100 years'4. It means that
although CO2 will last longer in the atmosphere, methane has the worst short-term
effects'>. This rises serious concerns about the short-term solutions needed to fight
climate change, which must be taken into account by policy makers, who should address
the matter of the increase in both production and consumption of meat. If we want to be
effective in reducing the causes of climate change, the policies that we need to adopt
should privilege the tackling of those industrial activities that produce a lot of methane
and one of them is certainly the food industry. Doing so will buy us some time for
implanting policies aimed at tackling global warming in the long run.

An interesting phenomenon is that the increase in the demand for meat is strictly
related to the increase of per-capita income!®, a phenomenon specific of developing
countries where large part of the world population lives!”. Considering China for
example, we can see a State which moved form a yearly consumption of meat of 20kg in
1980 to 63kg of meat in 20218, If we take into account the demography of the country,
China has increased of about 500 million people in the period between 1980 and 2021. It
is self-evident that the amount of meat consumed has grew exponentially. Chinese
production of meat moved from 13.65 million tons in 1980 reaching the maximum in
2018 with 86.77 million tons of meat produced, an increase of over 6 times in less than
40 years, placing China as the global leader in meat production'®. Accordingly, in the
world the production of meat has moved from 135.14 million tones to 342.17 million
tones in 2018%°. It has been calculated that there will be a worldwide increase of 14% in
the consumption of meat between the average of the period 2018/2020 and 2030?'. This
increase in consumption is specific of the developing countries, while in the developed
countries which have higher salaries, consumers tend to include different types of proteins

in their diets?>. Among the developing countries, the African continent will be the

'4 United Nations Economic Commission for Europe, The Challenge, https://unece.org/challenge
15 ibid

16 Doctor V., Richest Countries Eat More Meat: Do Rising Incomes Make People More Carnivorous?,
International Business Times, 2019

17 ibid

18 Sherry C., No More Meat in China’s Future?, EARIH Journalism Network, 2022

1 Ritchie H., Rosado P. and Roser M. "Meat and Dairy Production". Published online at
OurWorldInData.org., 2017

20 Ibid.

2l OECD/FAO, OECD-FAO Agricultural Outlook 2021-2030, OECD Publishing, 2021

2 ibid



geographical area from which the request for meat will grow the most. Due to its fast
demographic growth, Sub-Saharan Africa is expected to reach an increase of 15% by
2030 as compared to 2020 in beef consumption, which is the most polluting type of
meat®®. This will pose serious concerns on the environmental challenges of a continent
which has already been severely hit by climate change.

The increase in livestock production is impacting the environment not only
through the emission of greenhouse gasses, but also for the use of soil. The problem with
increasing demand is that more land is needed to grow food to feed the animals which are
ending up on our tables. Researchers indicate that by re-directing half of the crops used
for feeding animals to feed humans we would end world’s hunger?*.

In the same way as many issues rise from the relation between the environment
and meat consumption, also the relation between meat consumption and health is worth
of notice. In the next decades we will witness and increase in pandemics and epidemics,
and their outbreak is directly connected to the human actions on earth. Specially, two data
must be considered. The first is that 6 out of 10 infectious diseases come from the
interactions of human with animals, secondly in the future it is expected that 3 out of 4
infectious diseases will originate from animals®®. This means that we are more likely to
face new diseases as the tendency towards meat consumption increase. These viruses
originate through the interaction between man and animals in three different ways:
bushmeat, backyard farming and intensive farming.

Bushmeat rises serious concerns about the viruses that can spread from the contact
with wildlife animals. It is estimated that 72% of all the zoonotic diseases, which
comprehend deadly viruses such as Ebola, Covid-19, originated from the interaction

between humans and wildlife animals®®. The spill over from wild animals to humans may

2 ibid

24 Ilea, R. C. (2008). Intensive Livestock Farming: Global Trends, Increased Environmental Concerns,
and Ethical Solutions. Journal of Agricultural and Environmental Ethics, 22, 153167

25 Centers for Disease Control and Prevention, Zoonotic Diseases, National Center for Emerging and
Zoonotic Infectious Diseases (NCEZID), 2021

26 Jones, K. E., Patel, N. G., Levy, M. A., Storeygard, A., Balk, D., Gittleman, J. L., & Daszak, P. (2008).
Global trends in emerging infectious diseases. Nature, 451, 990-993; Wolfe, N. D., Daszak, P.,
Kilpatrick, A. M., & Burke, D. S. (2005). Bushmeat hunting, deforestation, and prediction of zoonoses
emergence. Emerging infectious diseases, 11(12), 1822-1827



happen in each phase of the interaction with the animal from the capture, trough bites or
blood, to the consumption?’.

Backyard farming is a phenomenon typical of developing countries, because it
provides a sufficient level of food where it is not possible to have access to a variety of
plant-based one?®. Although Backyard farming is not as dangerous as bushmeat, the
interaction between wild animals and backyard animals is more likely to happen
unnoticed, thus posing a serious threat when the farmer interacts with the animals.

Finally, we have intensive farming. Although the intensive faring model has
reduced the risk of contact with wildlife animals, thus lowered the possibility of contact
with different pathogens, they created other serious risks. First, although the possibility
of animals getting contaminated is low, once they get contaminated it is most likely that
all the other animals will get infected, thus amplifying the effects of diseases?®. To prevent
this from happening an extensive use of antibiotics is used inside these farms, leading to
the second problem, namely anti-microbial resistance’. In this way pathogens become
always more resistant and more difficult to fight in case they are transmitted to humans?'.
Thirdly, livestock products are transported worldwide and most of the times the
transportation occurs with poor hygienic conditions, thus spreading diseases more
easily®?. Lastly, but most importantly, the risk of getting contaminated by the animals
living inside intensive farms for domestic and wild animals, but also humans, is lower but
still present. The pathogens might exit the farm thought the ventilation system and can
infect trough wind or by ending up in the water, significantly increasing the risk of

spreading diseases. Furthermore, livestock farming produces a lot of waste which if not

27 Espinosa, R., Tago, D. & Treich, N. Infectious Diseases and Meat Production. Environ Resource
Econ 76, 2020.

28 Food and Agriculture Organization. (2020). Backyard poultry provides an alternative way to sustain
food security and nutrition in Syria. Food and Agriculture Organization of the United Nations (FAO),
Rome

2 Dhingra, M. S., Artois, J., Dellicour, S., Lemey, P., Dauphin, G., Von Dobschuetz, S., Van Boeckel, T.
P., Castellan, D. M., Morzaria, S., & Gilbert, M. (2018). Geographical and Historical Patterns in the
Emergences of Novel Highly Pathogenic Avian Influenza (HPAI) H5 and H7 Viruses in Poultry.
Frontiers in veterinary science, 5, 84.

30 Rohr, J. R., Barrett, C. B., Civitello, D. J., Craft, M. E., Delius, B., DeLeo, G. A., Hudson, P. J.,
Jouanard, N., Nguyen, K. H., Ostfeld, R. S., Remais, J. V., Riveau, G., Sokolow, S. H., & Tilman, D.
(2019). Emerging human infectious diseases and the links to global food production. Nature
sustainability, 2(6), 445-456.

31 Ibid.

32 Di Nardo A, Knowles NJ, Paton DJ, Combining livestock trade patterns with phylogenetics to help
understand the spread of foot and mouth disease in sub-Saharan Africa, the Middle East and Southeast
Asia. Revue Scientifique et Technique-OIE, 2011

10



properly treated might contain diseases which can infect the soil where they are deposited
or infiltrate in the water. Moreover, the intensification of the production and the
enlargement of intensive farms require many people to work inside them making spill
overs more likely to happen®.

The livestock industry works as any other industry to minimize costs and
maximize revenues between the boundaries of the law. However, the creation of diseases
that originated from animals and spread to humans causes tragic economic and health
consequences as shown by the recent Covid-19 pandemics. This results in a system where
the consequences are disproportionally higher on the side of the consumer and must be
addressed by the governments which are also bearers of the dramatic consequences of
pandemics**. Most importantly, the United Nations recognized that the increase request
for animal products is one of the causes that will lead to more frequent pandemics®®, and
as analyzed before, this trend is most likely to become reality due to the always higher
demand for meat. However, it is fundamental to understand that with an increase in

livestock farming the increase of new zoonotic diseases is almost likely to happen.

33 Graham, J. P., Leibler, J. H., Price, L. B., Otte, J. M., Pfeiffer, D. U., Tiensin, T., & Silbergeld, E. K.
(2008). The animal-human interface and infectious disease in industrial food animal production:
rethinking biosecurity and biocontainment. Public health reports (Washington, D.C.: 1974), 123, 282—
299.

34 Bonnet, C., Bouamra-Mechemache, Z., Réquillart, V., & Treich, N. (2020). Viewpoint: Regulating
meat consumption to improve health, the environment and animal welfare. Food Policy, 97, 101847.

35 United Nations Environment Programme and International Livestock Research Institute (UNEP),
Preventing the next pandemic: zoonotic diseases and how to break the chain of transmission., 2020
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Chapter One: Food Safety and Food Security

1.1. Food Security

The history of humankind has unfolded through numerous distinct stages, each
manifesting differently across various regions and imprinting an enduring influence on
the progression of societies. This long history of development has culminated in the
establishment of advanced societies, characterized by a rapid and exponential surge in the
rate of technological advancements as we have never been experienced before, especially
in the last century®®. However, the process towards the present stage of development did
not happen suddenly but unfolded gradually over a long period of time.

The starting point of this evolutionary process can be traced back to the era when
humans, hitherto characterized as nomadic, made the deliberate choice to establish
settlements along riverbanks3’. These locations were chosen strategically, because the
proximity to rivers granted them access to water for their fields and cattle*®. From that
moment onwards the cultivation of fields and the domestication of livestock became a
common practice which paved the way for subsequent developments in new farming
techniques*®. The transition from a nomadic lifestyle to a sedentary one, was dictated also
by the need to rely on a secure food supply, a prerequisite which could not have been
obtainable otherwise*’. Thanks to this decision and to the introduction of innovative
agricultural techniques, this historical period marked a significant turning point in the
evolution human beings. It reshaped the dynamics of sustenance and societal

organization®!.

36 Nagy, B., Farmer, J. D., Bui, Q. M., & Trancik, J. E. (2013). Statistical basis for predicting
technological progress. PloS one, 8, €52669

3 Fang, Y., & Jawitz, J. W. (2019). The evolution of human population distance to water in the USA
from 1790 to 2010. Nature communications, 10(1), 430

38 Ricei, A., D’Anna, M., Lawrence, D., Helwing, B., & Aliyev, T. (2018). Human mobility and early
sedentism: The Late Neolithic landscape of southern Azerbaijan. Antiquity, 92(366), 1445-1461.

39 National Geographic Society. (2022, July 8). The Development of Agriculture | National Geographic
Society. Retrieved from education.nationalgeographic.org website:
https://education.nationalgeographic.org/resource/development-agriculture/

40 Ibid.

4! Harari Y. N. Purcell J. & Watzman H. (2015). Sapiens: a brief history of humankind. Harper.
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Over the centuries, developing new agricultural techniques to increase the
production of food became a central issue for the prospering of a growing population.
Along with it, societies comprehended that mere food production was insufficient; it
became imperative to acquire new techniques for its preservation*2.

In parallel with agricultural improvements, breakthroughs in the field of medicine
and hygiene became a prominent channel for progress. By combining the advancements
in medicine and the increased ability in producing and preserving food, the outcome had
been an increase in longevity, resulting in a steady demographic growth*. Therefore, it
is evident that the need to ensure adequate food supplies and to prevent the risk of famine

has become an imperative for societies to understand**.

1.1.1. Demography and Food Security

The interrelation between food security and demographic trends is a well-
established concept, extensively explored by numerous scholars®. Understanding the
origins and development of this relationship is critical, as it sheds light on how
demographic changes influence food security and vice versa.

To understand the evolution of the concept of food security as we understand it
today, we need to retrace our steps to the work of Giovanni Botero*. Botero owns part
of his success to his famous book “Della Ragion di Stato™’, where he expressed his
political theories on how the ruler should exercise strategies and practices to maintain and
strengthen his power. Thanks to this book he obtained substantial recognition as a theorist

of the State policies stepping forward from the basic mechanisms for the maintenance of

42 A. Nummer, B. (2002, May). National Center for Home Food Preservation | NCHFP Publications.
Retrieved from nchfp.uga.edu website:

https://nchfp.uga.edu/publications/nchfp/factsheets/food pres_hist.html#:~:text=Food%20preservation%2
Oenabled%?20ancient%20man

43 Wickramasinghe, K., Mathers, J. C., Wopereis, S., Marsman, D. S., & Griffiths, J. C. (2020). From
lifespan to health span: the role of nutrition in healthy ageing. Journal of nutritional science, 9, €33.

4 Clapp, J. (2017). Food self-sufficiency: Making sense of it, and when it makes sense. Food Policy, 66,
88-96.

45 Collomb, P. (1990). Food Security and Rural Development: Seventh World Congress for Rural
Sociology. Population: An English Selection, 2, 29-36.

46 lam, F. S., Awan, N, Khan, A. S. & Saeed, A. (2022). Food Security, Social Inequalities, From the
Perspective of Women’s Rights Case Study of District Torghar. Sustainable Business and Society in
Emerging Economies, 4(2), 259-264.

47 Botero, G. 1589. Della Ragion di Stato. Venezia

13



power*®. In contrast to other authors of his time, Botero places an emphasis on morality
and ethics, arguing that political actions should be guided by moral principles and that
the ability to move ahead from a feudal system to a modern State did not reside solely on
the king’s ability to rely on a solid army and government, but came, among other things,
from the understanding of the kingdom’s economy and population. Numerous factors had
to be taken into account to successfully manage the territory and to ensure the prosperity
of the reign. Distinguishing himself from his contemporaries, Botero advocated for the
necessity to acknowledge that the achievements the reign could accomplish were pending
on the tailoring of the policies to its population®.

This early work operated as the point of departure for the development of
demographic theories which characterized his next publication: “Delle Cause della
Grandezza e Magnificenza delle Citta™°. It was during this subsequent work that Botero
wrote about the creation and enlargement of modern cities by analysing the correlation of
demographic growth and natural resources. He found that the best conditions to unleash
economic development were given by the combination of advancements in the
agricultural sector, a favourable demographic dividend, and the availability of natural
resources. However, according to this idea, the economic growth of a city resided in the
ability to use agriculture as a base for further development®!. Botero did not stop here.
His work aimed at explaining the demographic dynamics which characterized modern
cities and formulated an early theory of population development. His theory is considered
by numerous scholars as the foreshadow of the modern demographic thought. He
explained that although a direct correlation between food availability and demographic
growth exists, there is a limit to the expansion of a population living inside cities®2. In his
model he distinguished two different and competing forces that would constrain unlimited
demographic growth. On one hand he described the “generative virtue” identified as the
one responsible for the increase in population. On the other hand, there he introduces the

“nutritive virtue” namely the possibility to provide sufficient food for the population

48 Scalone, F. (2020). Delle cause della grandezza e magnificenza delle cittd. Giovanni Botero e la nascita
del pensiero demografico moderno. Popolazione E Storia, 21(2), 9-17.

4 Borrelli, G. (2001). Attualita conservativa della “ragion di Stato”: il governo dei popoli tra crisi della
decisione sovrana e razionalita governamentale. Laboratoire Italien, (1), 127-140.

30 Botero, G. (1588). Delle Cause della Grandezza e Magnificenza delle Citta. Venezia

51 Supra note 48.

52 Botero, G. (1985). Giovanni Botero on the Forces Governing Population Growth. Population and
Development Review, 11(2), 335-340.
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living inside each city. Botero argued that it exists a point after which demographic
growth stops because the production of food cannot keep up with the increase of the
population. This analysis is a first attempt to conceptualise what is now defined as food
security. He brought to the attention the need to carefully evaluate the stages of the
demographic transition and the need to focus on the availability of natural resources
necessary to sustain the population’?.

It took two centuries after Botero’s writings for another author to emerge and
theorize on the same principles, marking a significant wait to observe progress in the
field. In 1789, Thomas Malthus theorized that the reproductive capacity of the human
species was superior to that of the earth’s capacity in producing food. Thus, we would
have inevitably reached a movement when the earth’s natural resources could not meet
the demand of the population living on earth. Malthus theorized this postulate in his book
“An Essay on the Principle of Population”*. In this book he expressed his concerns about
demographic growth and the possible consequences that it would have on the availability
of food and resources. He found that the human population’s increase followed an
exponential growth. On the other hand, food production followed a linear growth>>. For
this reason, it would have been impossible to reconcile the need to sustain the population’
demand for food because the two were following two different trajectories. However, the
theory suggested that the capacity to produce food acted as a natural constraint on
population growth. As this occurs, the availability of food diminishes, and access
becomes more restricted. Ultimately, the heaviest burden is hold by the poorest, who
struggle the most because of the increasing costs of food caused by the scarcity of
resources. This represented a general trend where lower classes suffered the most from
famine. Indeed, given the technological limitations of that era, the inevitable consequence
of such an increase would have been food shortages, leading to periods of famine and
subsequent outbreaks of diseases. Those were needed to restore the equilibrium between
the nature and humans. This view became known as the “Malthusian theory of

Population™®. However, Malthus considered the humans as any other animal species,

53 Supra note 48.

54 Malthus, T. (1798). An Essay on the Principle of Population. London

55 Tomiyama, J.-M., Takagi, D., & Kantar, M. B. (2020). The effect of acute and chronic food shortage on
human population equilibrium in a subsistence setting. Agriculture & Food Security, 9(1).

6 Weil, D. N., & Wilde, J. (2010). How Relevant Is Malthus for Economic Development Today? The
American economic review, 100(2), 378-382.
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missing an important element that distinguishes human being from other animals, the
carrying capacity®’. The carrying capacity is defined as the species’ average population
size in a particular habitat>®. Depending on several factors such as the natural habitat and
the availability of food, different spices automatically adjust the number of animals of the
same species living inside a defined area. Differently from animals, humans have been
able to expand significantly their carrying capacity by modifying the environment where
they live. It was thanks to this ability to modify and adapt to different environments that
human became capable enough to escape the logic of the carrying capacity®®. We can now
tell that his theory lacked the consideration of the technologic innovations that would
have taken place in the food sector. Thanks to those technological advancements humans
developed new techniques thanks to which they became finally able to produce more food
and more efficiently®°.

Unfortunately, today we know that the increase in production came with a
significant cost. Producing more meant led to a strenuous consumption of earth’s
resources which even surpassed the earth’s capacity to provide for them. We increased
the need for water and intensified the use of land negatively affected the environment.

The theories presented by Thomas Malthus had been largely undisputed for more
than two centuries. However, in 1981 Amartya Sen challenged the view proposed by
Malthus. By proceeding in the analysis of different famines during history, he understood
that the reason for their spread did not reside in the failure to supply food, but rather in
the lack of accessibility of food®'. His contributions represented a solid base for the
discussion around food safety and its importance in the international scenario.

The concept of food security has undergone significant evolution over the past 40

years. At first the term appeared during the World Food Conference in 1974 and was used
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https://education.nationalgeographic.org/resource/resource-library-carrying-capacity/

59 Finnin, M. S. (2016). Background. Retrieved January 19, 2024.
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to identify a system with stable food supply. The objective of food security was to assure
the “Availability at all times of adequate world food supplies of basic foodstuffs to sustain
a steady expansion of food consumption and to offset fluctuations in production and

prices”%?

. It was in 1983 when the meaning of food security was enlarged by FAO as to
encompass the access to food: “ensuring that all people at all times have both physical
and economic access to the basic food they need”®. The transition from a past emphasis
on supply-side concerns to a system prioritizing food access became apparent. This
change also marked a shift from a predominantly national outlook to one that is
increasingly centered on the individual. The FAO identified a twin-track approach’ thanks
to which it was able to both rural and agricultural development and at the same time
granting direct and immediate access to food®. To do so it is necessary to apply 4 pillars

which the organization used to define which policies for food security to prioritize. These

four pillars are: Availability, Access, Utilization and Stability®.

1.1.2. The Pillars of Food Security

The fist pillar, Availability, is defined by the World Food Program (WFP) as “the
amount of food that is present in a country or area though all forms of domestic
production, import, food stocks and food aid®®”, furthermore “availability requires on the
one hand that food should be available from natural resources either through the
production of food, by cultivating land or animal husbandry, or through other ways of
obtaining food, such as fishing, hunting or gathering. On the other hand, it means that

267

food should be available for sale in markets and shops™®’. The importance of ensuring
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availability is highlighted by its emphasis on the household dimension, suggesting a
responsibility of the State to implement measures at the local level. This focus not only
underscores the need for food to be accessible at a community level, but it also recognizes
the crucial role of local governance in addressing the specific needs of individual
households. By prioritizing availability, it implies a shift in policy and resources towards
more targeted, community-based strategies, ensuring that the State’s efforts are
effectively tailored to meet the unique challenges and requirements of different localities,
ultimately supporting the well-being of each household.

There has been a prevailing belief in history that food security only needed to be
associated with the availability of food. Although at the FAO Funding Conference,
malnutrition and hunger were recognized to be the primary caused by poverty and not by
the lack of food, availability was still perceived to be the main problem®®. For this reason,
over the last 40 years, efforts have been made in trying to emphasize the plurality of
problems connected to food security. The misconception that food security is solely about
the availability of food often leads to the assumption that increasing food production
would automatically enhance food security®®. Despite significant advancements in
agriculture over the past decades leading to increased food production that surpassed
population growth, this progress has not substantially reduced global hunger. Despite the
abundance of food commodities, especially in terms of macronutrients, there are still
individuals who struggle with food access. This paradox highlights a critical issue in food
distribution and availability. While there is enough food produced worldwide to meet the
basic nutritional needs of the global population, different barriers prevent equitable
distribution. Consequently, certain populations and regions experience food scarcity, not
due to a lack of global food supply, but because of challenges in accessing the available
food. This situation calls for a more effective coordination of resources and policies to
ensure that the abundance of food reaches those in need, regardless of their geographical

or socio-economic status. This highlights the complexity of food security, suggesting that

8 Shaw, D. J. (2007). World Food Security: A history since 1945. London: Palgrave Macmillan UK.
% Food and Agriculture Organization. (1996). Final Report — Part 1. World Food Summit, Rome, 13 — 17
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by only to look at the quantity of the food produced we would miss the general
framework°.

The second pillar is Access. As we have seen the first person to talk about food
security in terms of access to food was Amartya Sen in the 80’s and since then it has
increasingly acquired importance. Many are tempted to confine access to its economic
dimension; however, the World Food Summit (WFS) definition of access encompasses
three distinct dimensions: physical, financial, and socio-cultural. This concept can be
resumed as reported in the FAO’s wording: “Accessibility requires economic  and
physical access to food to be guaranteed. Economic accessibility means that food
must be affordable. Individuals should be able to afford food for an adequate diet without
compromising on any other basic needs, such as school fees, medicines or rent.”’!.

Firstly, the physical dimension, it concerns the capacity to secure enough food
where it is needed. It includes the logistic needed to provide food even where the
geography of the territory makes it difficult to deliver it due to climate conditions or
remoteness. Secondly, the financial dimension, it refers to the possibility to buy food once
the condition of accessibility is satisfied. For this condition to be fully met a household
needs to be able to buy food every time it needs, and these commodities need to be
available at any time. This second requirement, namely the availability of food without
the possibility to access it, has been recently recognized as a mandatory condition for
food security. Until recently, those who were considered at risk of food insecurity were
those who lived in remote places or under adverse climate condition where at times it was
difficult to guarantee constant and reliable sources of food. Those people through history
have been those who suffered the most from malnutrition and illnesses connected to it.
Lastly, we need to consider the socio-cultural dimension of food security. It is plausible
a situation where the conditions for food availability are satisfied and the household has
the economic possibility to access it, however some socio-cultural conditions might not
be respected. In this scenario the full enjoyment of the right to food security might depend

on factors external to the food chain such as gender or religion. This might be the

70 Hindwan, M. (2018). Food Security: A DRIVE TOWARDS SUSTAINABILITY AND ZERO
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dimension for which less research has been conducted, but the one of which research is
becoming the most attractive’?.

The third pillar is Utilization. Only by guaranteeing the presence of food, and
simply making it accessible to the population, has become insufficient for ensuring food
security. The food available must meet the dietary needs and must grant the requirements
of safety and quality. There must be the conditions for each household to have access to
all the food needed to ensure that a balanced and varied diet is respected. Different
societies have historically had different diets, some of which might have a long tradition.
However, this does not necessary imply that they possess complete knowledge on how to
optimize food commodities’>. Moreover, diets are constantly evolving, and food
traditions change with them, posing additional challenges. For example, by taking into
consideration displaced persons or migrants, who settle in a different country, they might
encounter various challenges to respect the dietary conditions they were enjoying in their
home country. Migration flows have been important also in shaping the food value chains
which tend to adapt according to the presence on a territory of people coming from a
particular region. It was observed by the WFP that in many cases malnutrition does not
come from the availability of food, but rather by the lack of knowledge on how efficiently
use food commodities™. The reason for this is that assessing food utilization involves
factors such as clean water, sanitation, and healthcare, which are different from the
criteria used in evaluating other pillars of food security. To properly assess utilization,
various aspects of nutrition need to be taken into account. In this context, nutrition and
food security are closely linked; one cannot exist without the other. The focus on
utilization has grown in significance as it has led to the exploration of food safety, now
recognized as a distinct field separate from food security, with its own specific research
areas. This separation emphasizes the importance of understanding not just the

availability of food, but also the conditions under which it is consumed.”.
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The fourth and last pillar is Stability. Stability focuses on the permanent nature of
food security by measuring food supply and access but also on its availability and quality.
The stability of food systems relies heavily on both food imports and domestic
production. Unfortunately, the food supply chain can suffer significantly from economic
or geopolitical events such as price volatility or regional conflicts’®. The ramification of
instability is particularly pronounced among low-income households especially those
located in underdeveloped or developing regions like in Latin America, Africa, South and
South-East Asia. These households allocate a significant portion of their income to meet
their food requirements. Consequently, distress in the food supply chain can have severe
consequences on their ability to purchase food. People living in low-income households
may find themselves forced into buying food with low nutritional values because of the
high prices for food with higher nutritional values. Considering that the quality of food is
a fundamental component of food security the impossibility to access food that has proper
nutritional values create nutritional problems’”.

Although different definitions of food security have been employed over the past
50 years, these four pillars remained univariate and served as solid roots in the
development of policies related to food security. However, due to the evolving nature of
the challenges concerning food security, these four pillars might not suffice anymore.
This is the reason why, to help policymakers to better concentrate on the causes of food
security and to prevent them from systematically acknowledge inequalities and
unsustainable food systems as contextual factors in food systems, the High-Level Panel
of Experts on Food Security (HLPE)® proposed to add agency and sustainability as two
additional pillars of food safety. In this renewed climate of awareness concerning hunger

and malnutrition it is important to hinder the escalation of inequalities concerning food

76 Savary, S., Akter, S., Almekinders, C., Harris, J., Korsten, L., Rotter, R., Waddington, S., & Watson,
D. (2020). Mapping disruption and resilience mechanisms in food systems. Food security, 12(4), 695—
717.

77 Erokhin, V., Diao, L., Gao, T., Andrei, J. V., Ivolga, A., & Zong, Y. (2021). The Supply of Calories,
Proteins, and Fats in Low-Income Countries: A Four-Decade Retrospective Study. International journal
of environmental research and public health, 18(14), 7356.

78 The High-Level Panel of Experts on Food Security and Nutrition (HLPE) serves as a science-policy
interface within the UN Committee on World Food Security (CFS). Established in 2009 as part of the
CFS reform, it aims to provide independent, evidence-based analysis and advice to guide policymaking
upon CFS request. The HLPE conducts transparent and inclusive studies through ongoing dialogues with
experts and diverse stakeholders, integrating various forms of knowledge globally.

21



systems exacerbated by the environmental crisis. By adopting these two pillars we
amplify the understanding of the causes of food insecurity.

In June 2020 the HLPE redacted its 15™ report “Food Security and Nutrition:
Building a Global Narrative Towards 2030” upon request of the UN Committee on World
Food Security (CFS). The aim was to prepare a report which would guide the CFS to take
informed actions on Food Security and Nutrition (FSN) and respect the Sustainable
Development Goals (SDGs)’.

Agency “implies the capacity of individuals or groups to make their own decisions
about what foods they eat, what foods they produce, how that food is produced, processed
and distributed within food systems, and their ability to engage in processes that shape
food system policies and governance®’. Nowadays agency is recognized as a significant
component for policies which aim at tackling the growth of inequalities within food
systems. This aspect was highlighted during the 2021 UN Food System Summit (UNFSS)
where agency was mentioned as an important aspect in addressing inequalities and power
imbalances, which are elements that limit the capacity of food systems to successfully
tackle poverty and unsustainable livelihoods®'. The concept of agency, as broadly
explored in the literature, emphasizes the importance of individuals and communities to
set aside inequalities and to undertake informed decisions concerning the food systems
on their own terms. The active participation of both the individual and the community
leads to the creation of the ‘food citizen’, someone who does not accept to be a passive
costumer and who is free to access a self-determined food system®?. The importance of
agency extends to social movements such as farmers®? who advocate for food sovereignty

or indigenous people®*. However, individuals and communities require measures to
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promote greater capabilities and engagement in food systems. Agency can help in
strengthening food policies which aim at bolstering the protection of the most vulnerable
groups. By strengthening the legal and institutional frameworks the State can lead the
development of policies aimed at promoting and safeguarding individual and collective
rights. The State should be able to rethink the power distribution within the food system
by reallocating some of that power from big corporation to local realties. This
redistributive power can work as to include minorities within the policy and governance
framework thus promoting active actively involvement in the decision process which
affects the ways in which the food system operates®’.

The sixth pillar is Sustainability. The term should be considered complementary
to stability because it “refers to the long-term ability of food systems to provide food
security and nutrition in a way that does not compromise the economic, social and
environmental bases that generate food security and nutrition for future generations.”6.
The long-term dimension put forward by sustainability aims at ensuring food systems
viability in a longer timespan than the one considered by stability. Stability instead
focuses on the ability of food systems to adapt to short-term shocks which are caused by
different events such as wars or natural disasters®’. The need to set longer goals for
sustainability is evident also by the introduction policy initiative like the SDGs. The
second SDG makes direct reference to sustainability and its importance for food security
to “End hunger, achieve food security and improved nutrition and promote sustainable
agriculture”®®, However, the prerequisite for granting food security is having proper food
systems. While the correlation between food security and food systems is not new, we
have witnessed, since the end of the 20" Century, a surge in interest on matters related to
sustainability in light of ecological degradation amid climate change®. In fact, the

stability of food systems should not be considered separately from other systems like the
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political or the cultural ones. Instead, it is the capacity to maintain stable the relation
between different system that assure the long-term livelihood of the food ones®. By
directly affecting the stability of one system it is possible to aspect indirect negative
results in the others. Analyzing the ecological system, which is the closest to the food one
we witness a direct deterioration of the second amid a deterioration of the fist. Scholars
agree that the technological innovations of the food industry of the past century cannot
be considered as environmentally sustainable and have contributed to negatively affecting
ecosystems’!.

Agricultural techniques such as monoculture, the excessive intensification and
misuse of natural resources such as water and soil are directly responsible for effecting
the ecological system®”. These long-run practices have a serious impact on climate
change, which is directly contributing to the worsening the stability and adaptability of
our food systems being the cause of many environmental problems such as extreme
meteorological events and droughts. For these reason policy makers should pose
particular attention when regulating systems that might indirectly affect the stability of

the food ones.

1.2. Food Safety

At the global level, the increase in population will fundamentally affect the
demand for food. The food chain will go through significant changes following this
evolution which will differ depending on regional demographic outlooks®:.
Simultaneously, standards, guidelines, and policies related to food do not progress
uniformly across nations. These varied aspects, particularly those concerning food safety,

are constantly evolving and refining, influencing the direction of the global food industry.
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While numerous elements of food security are governed by international law, the same
level of regulation does not apply solely to food safety. There is no international law-
making body which directly regulates food safety with binding effect. With this structural
lack of global harmonization of regulations concerning food safety, the trajectory of the
food system does not evolve linearly. In this scenario, developing international standards
becomes crucial to foster and amplify the stability of the entire food chain®.

The absence of uniform policies and guidelines makes it more difficult to establish
common practices which in turn could favor the free circulation of food. This legislative
gap creates many challenges for those businesses which operate at the international level.
Moreover, these asymmetries exacerbate the existing problems of food security and
nutrition though the imposition of barriers on the free circulation of goods®. Thus, the
need for a convergence in food safety systems becomes paramount to ensure the
prosperity of the global food system and to enhance availability. The influence of
consumers on the market should not be underestimated. As consumers become more
conscious of the economic and societal impact of their choices through the cultivation of
a better understanding of food safety and nutritional aspects of their diets, they play an
active role in shaping a healthier and more secure global food landscape. Accordingly,
effective communication and education initiatives are essential to empower consumers
with the knowledge needed to make informed decisions®®.

The rise in trade, driven by a growing demand for food, will most certainly come
along with an increase in foodborne diseases®’. The emergence of new diseases not only
will increase the number of issues related to human health but will also negatively impact
the economy. Costs will grave both on private and public actors. Form the private side,

the spread of new disease implies an increment in costs related to decreased productivity
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and trade. From the public perspective instead, it will mean an increase in public health
expenditure’®.

Although food safety policies are crucial to ensure appropriate safeguards to the
economy and health, States still have different safety standards that apply to imports and
exports and many of them, lack a common surveillance mechanism for identifying and
tracking foodborne diseases. The World Health Organization (WHO) recognized the
importance to have a multi-level harmonized regulatory framework, to effectively prevent
the creation or spread of foodborne diseases®. But, to horizontally implement any system,
it will be necessary to make it affordable also to small agricultural businesses which will
be fundamental to ensure food security!?’. In addition to standardization of safety
standards, technological advancements, such as Whole-Genome Sequencing (WGS),
offer potential advancement for safety surveillance!°!.

The challenge of ensuring food safety and food security encompass various risks
at any level of the food chain. Health threats can derive from the very start of the food
system production though the use of pesticides or veterinary medicines, or the additives
that are added to our foods, to the materials that we use to heat our meals. Thus,
environmental protection becomes crucial if we want to ensure food safety as well as food
security. By polluting natural resources such as soil or water we can seriously impact our
food security and we increase the risks associated with our health!%2.

Although there is not the same body of law for food safety as for food security,
common standards have been evolving thanks to the Codex Alimentarius Commission
(CAC). The CAC aim is to "protect the health of the consumer, to secure fair practices in

trade and commerce and to coordinate the standardization process in the food area at the
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international level.”'% The CAC has developed a body of soft law that together with food
safety laws developed by the private sector has started the process of building up a multi-

level system.

1.2.1. Codex Alimentarius

The Codex Alimentarius is a “collection of internationally adopted food standards
and related texts presented in a uniform manner. These food standards and related texts
aim at protecting consumers’ health and ensuring fair practices in the food trade. The
publication of the Codex Alimentarius is intended to guide and promote the elaboration
and establishment of definitions and requirements for foods to assist in their
harmonization and in doing so to facilitate international trade.”'** To this end the CAC
and the other subsidiary bodies are tasked to “revision as necessary of Codex standards
and related texts to ensure that they are consistent with and reflect current scientific
knowledge and other relevant information”.!%3

The CAC was established in 1961 as the result of an agreement between the FAO
and WHO to form a joint sub-committee. In 1963, during the first Session of the Joint
FAO/WHO Codex Alimentarius Commission the Codex was approved by 33 Members
States and 16 international governmental and nongovernmental organizations.'%
Nowadays the Commission has reached 188 Member States plus the EU and 240
observers in between intergovernmental organizations international non-governmental
organizations and organizations of the UN.!97 Together with the CAC, 21 other

committees work to ensure that food safety regulations are reviewed and updated.'%®
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The work of the CAC received a significant boost thanks to the creation, in 1995
of the World Trade Organization (WTO). Being the only international organization that
specifically deals with matters related to trade, the WTO undertook an important role in
setting common regulations that also encompassed the field of food safety, specifically
the Sanitary and Phytosanitary Measurement Agreement (SPS), established in 1995'%.
The SPS Agreement serves to delineate standards concerning food safety and animal and
plant health. This agreement imposes that national standards established by member
States must respect international standards and guidelines and imposes on the member
states the requirement to provide evidence that national standards adopted possess
certified scientific evidence. For a proper implementation of the SPS Agreement the WTO
recommends applying the standards recognized by the CAC'!?, Nowadays, the number
of standards developed by the CAC amounts to 234'!". They encompass numerous
aspects of food safety like food labelling, food additives, pesticides, and the use of
antibiotics. In addition, they set qualitative standards for specific aliments and set the
requirements for an effective testing. Complementarily to standards, the CAC issues also
guidelines which serve as guiding principles for the correct application of standards.
However, the guidelines that we find in the Codex Alimentarius are not the only used in
the field of food safety. The Hazard Analysis Critical Control Points (HACCP) are used
for the scientific analysis of risk for food safety. HACCP is used to certify that the
standards of safety and quality, of the labeled products, are respected throughout all the
food chain''2,

The Codex Alimentarius and the HACCP are prominent example of international
recognized standards and guidelines which constitute a significant body of soft law. At
the time being, they are applied only to those State which decide to adopt these guidelines.
However, international organization such as the WTO can incorporate the standards of
the Codex Alimentarius, as the WTO did, and elevate them at international standards that

must be followed by States when regulating matters related to food safety.
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1.2.2. Private Standards

In the realm of standards and guidelines for food safety, private standards
significantly contribute to expand best practices in trade. The food industry is increasingly
prone to require certifications which assure elevated safety standards. Although being
voluntary, private standards have often become a prerequisite for food and beverage
industries to enter business contracts. These standards are not only essential for
maintaining contracts, but also, they play a vital role in the legal framework on food trade
both at national and international level. It is thanks to these private contracts that
voluntary commitments than take form of legal obligations enforceable under the law of
contracts, thus elevating their status'!?.

A prominent example is the Food Safety System Certification (FSSC) 2000.
FSSC 2000 is a certification system active in more than 160 countries, which
encompasses large international corporations such as Coca Cola or Kraft Heinz Company.
The standard is a combination of ISO 22000 (which focuses on the safety of products
with respect to the HACCP system), ISO 22002 (which focuses on hygiene standards)
and additional FSSC requirements!!'%. The importance of this system has been recognized
by the Global Food Safety Initiative (GFSI). which aims at making norms and standards
as comparable as possible among different countries so that companies can trade more

easily'!,
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Chapter Two: The Global Scenario

2.1. International Organizations for Food Safety and Food Security

Agricultural and food systems across the globe have been heavily influenced by the
pervasive forces of globalization and are now undergoing remarkable transformations.
Following the intensification of globalization, the intricate interplay between governance
and policy issues concerning food security and nutrition (FSN) has significantly increased
and diversified. Consequently, challenges which would have previously been addressed
locally, now need coordinated, harmonized and evidence-based solutions. This paradigm
shift is essential to tackle the new and complex net of global challenges''6. For this reason,
also the approach to FSN needs to be constantly evolving. With expanding supply chains
and increasingly complex markets, trade has become more interconnected. This evolution
should be addressed by establishing advanced and refined internationally applicable
standards. This requires active governance structures and policies that go beyond national
borders. The demand for coordination and harmonization is not just a practical need but
a strategic necessity for effectively addressing the complex issues related to FSN.
Moreover, the importance of evidence-based practice is of paramount importance in
effectively addressing the various challenges that have emerged'!’. The complexity of
global markets makes it challenging to determine the primary producer and to ensure
traceability of food, highlighting the need for clear conclusions about safety and quality.

During the latter half of the 20th Century, the emergence of specialized institutions
began to address these needs, tasked with establishing guidelines and best practices
concerning food and nutrition policies. Many of these international agencies work within
the UN framework. The main agencies which focus on FSN are the three United Nations
Rome-Based Agencies: The Food and Agriculture Organization (FAO), the International
Fund for Agricultural Development (IFAD), and the UN World Food Program (WFP).

Collectively, the work of these three agencies is to assist with financial and technical

116 International Food Policy Research Institute (IFPRI). (2016). Global Nutrition Report 2016: From
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expertise and provide for and international platform where it is possible to discuss on
policy matter concerning FSN. Multilateral organizations are not the only able to set up
specific organizations!'®. On the other hand, international organizations such as the
European Union (EU), operate bilaterally as aid agencies. The EU has assumed a
prominent role in the concentered effort to counter hunger and malnutrition on a global
scale. Furthermore, it collaborates extensively with a diverse array of actors and donors,
and actively participates in international initiatives aimed at enhancing FSN worldwide.
One of the objectives of the EU is to ensure that the discussion on policies concerning
food and agriculture remain at the forefront of the international development agenda''.
In this context, the EU maintains close cooperation with the three UN Rome-based
Agencies and extends to coordination with the work done at the G7 and G20 level with
the objective of aligning strategies at global level. Similar contributions are made by
national agencies that operate at the bilateral level such as the United States Agency for
International Development (USAID) and the German Development Agency (GIZ)'?.
However not only governments and international organizations participate in the debate
concerning FSN, but a remarkable role is performed by non-governmental organizations
(NGOs), which often receive financial support from them. In the same category can as
NGOs we find various think tanks which are important in providing valuable contribution
on the state of advancement of FSN programs and in highlights specific policy areas
where improvements might be needed. More recently, private foundations have emerged
as influential actors within this category, exerting a growing impact to shape policies and
interventions aimed at improving the FSN situation among populations on a global scale.
Among these foundations we find the Rockefeller Foundation or the Bill and Melinda
Gates Foundation. Their involvement underscores the evolving dynamics of the global
arena, where NGOs and private entities increasingly play crucial roles in addressing

complex challenges associated with FSN'2!,
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2.1.1. The United Nations

The United Nations has ascended to a pivotal position in managing food crises and
tackling issues related to food security and safety. This prominent role is underscored by
its capacity to champion policy initiatives, react to emergency situations, and furnish a
platform for international discourse. The UN’s influence extends beyond mere
coordination; it actively shapes global strategies and policies, spearheading efforts to
alleviate hunger and ensure food safety. By facilitating collaboration among member
States and various stakeholders, the UN plays a crucial role in formulating and
implementing comprehensive approaches to address the multifaceted challenges of food
security, thereby significantly contributing to the global endeavor to achieve sustainable
food systems.

The Universal Declaration of Human Rights (UDHR) is a prominent example of the
work done by the UN to protect the rights concerning food'??. Adopted in 1948 by the
General Assembly of the United Nations (UNGA), the UNGA is the first legal document
establishing that States have a legally binding duty to implement the rights enshrined in
the Declaration, among which there is the right to an adequate standard of living. Art. 25
of the UDHR establishes that: “Everyone has the right to a standard of living adequate
for the health and well-being of himself and of his family, including food, [...]”. The
UDHR supported by the entry into force of the two Covenants signed in 1966, the
International Covenant on Civil and Political Rights'?* (ICCPR) and the International
Covenant on Economic, Social and Cultural Rights'?* (ICESCR).

In 1966 when the ICESCR was signed, it made express reference to the right to food.
In art. 11 we can read:

“I1. The States Parties to the present Covenant recognize the right of everyone to an

adequate standard of living for himself and his family, including adequate food, clothing,

122 UN General Assembly, Universal Declaration of Human Rights, 10 December 1948, 217 A
(I1), available at: https://www.refworld.org/docid/3ae6b3712c.html
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and housing, and to the continuous improvement of living conditions. [...]” “2. The States
Parties to the present Covenant, recognizing the fundamental right of everyone to be free
from hunger, shall take, individually and through international co-operation, the
measures, including specific programs, which are needed: (a) To improve methods of
production, conservation and distribution of food by making full use of technical and
scientific knowledge, by disseminating knowledge of the principles of nutrition and by
developing or reforming agrarian systems in such a way as to achieve the most efficient
development and utilization of natural resources; (b) Taking into account the problems of
both food-importing and food-exporting countries, to ensure an equitable distribution of
world food supplies in relation to need”!'%.

From the security perspective, Art. 11 ICESR stands out particularly for delineating
the duties and obligations that States must respect under international law to usure the
right to everyone to be free from hunger. Form the safety perspective it recognizes that
the “methods of production, conservation and distribution of food” as a substantial right.
This meant that States not only needed to provide sufficient food to their citizens, but also
to guarantee that technological and scientific advancement can produce positive outcomes
for the food chain, thus elevating safety standards.

Other international conventions explicitly protect the right to food such as: the

Convention of the Elimination of All Forms of Discrimination Against Women

125 UN General Assembly, International Covenant on Economic, Social and Cultural Rights, 16
December 1966, United Nations
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(CEDAW)!?¢ the Convention on the Rights of Persons with Disabilities (CRPD)'?” and
the Convention of the Rights of the Child (CRC)'?8,

The three most important agencies that deal with these types of issues related to food
safety and food security are the three UN Rome-Based Agencies: The Food and
Agricultural Organization, the World Food Programme, and the International Fund for

Agricultural Development. Out of these three, FAO was the first agency created.

2.1.1.1. Food and Agriculture Organization (FAQO)

In 1943, during the second world war, it was conveyed the United Nations Conference
on Food and Agriculture. The conference was held at Hot Springs, Virginia, USA, and
ended with the creation of FAO. At that time the term United Nations was used to indicate
the group of nations that was fighting against the Nazis and their allies. The objective of
the conference was clear as we can read from its declaration: “This Conference, meeting
in the midst of the greatest war ever waged, and in full confidence of victory, has
considered world problems of food and agriculture and declares its belief that the goal of
freedom from want of food, suitable and adequate for the health and strength of all

peoples, can be achieved.” Initially the parties decided to create an interim commission

126 The Convention of the Elimination of All Forms of Discrimination Against Women was signed in
1979. In art. 12 the Convention states that ““ [...] States Parties shall ensure to women appropriate services
in connection with pregnancy, confinement and the post-natal period, granting free services where
necessary, as well as adequate nutrition during pregnancy and lactation” and in art.[14] “States Parties
shall take all appropriate measures to eliminate discrimination against women in rural areas in order to
ensure, on a basis of equality of men and women adequate living conditions, particularly in relation to
housing, sanitation, electricity and water supply, transport and communications”.

127 The Convention on the Rights of Persons with Disabilities was signed in was signed in 2006. Art. 25
which concerns the health of person with disabilities we can read that: “States Parties recognize that
persons with disabilities have the right to the enjoyment of the highest attainable standard of health
without discrimination on the basis of disability. States Parties shall take all appropriate measures to
ensure access for persons with disabilities to health services that are gender-sensitive, including health-
related rehabilitation. In particular, States Parties shall: [...]; f. Prevent discriminatory denial of health
care or health services or food and fluids on the basis of disability”. Furthermore, concerning the standard
of living: “States Parties recognize the right of persons with disabilities to an adequate standard of living
for themselves and their families, including adequate food, clothing and housing, and to the continuous
improvement of living conditions, and shall take appropriate steps to safeguard and promote the
realization of this right without discrimination on the basis of disability.”

128 The Convention of the Rights of the Child was signed in was signed in 1989. In its art. 24 assesses
that: “2. States Parties [...] shall take appropriate measures: to combat disease and malnutrition, including
within the framework of primary health care, through, inter alia, the application of readily available
technology and through the provision of adequate nutritious foods and clean drinking-water, taking into
consideration the dangers and risks of environmental pollution;”
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tasked with the objective of drafting a constitution and to decide on which matters the
Organization should undertake. The main pillar of the Convention revolved around the
need for an increase in food production, due to the increase in consumption levels, while
considering the needs of the costumers and facilitating the access to food commodities'*°.
After two years, in 1945 the first FAO conference was held in Quebec, Canada'*°. The
outcome of the conference can be resumed as what we now identify the sustainable
development goal (SDGs) No. 2 “End World Huger”.

From that moment on numerous summits were organized to assess the status of
development of FAO programs and each of them added to the international agenda
different challenges. Notably, during the 1963 World Food Congress the US president J.
F. Kennedy renewed the importance of combating world hunger stating, “we have the

capacity to eliminate hunger in our lifetime, we only need the will 3!
D g Y

. During those
conferences it emerged that the primary tool identified to end world hunger was
agriculture. By increasing agricultural capabilities of people, you empower them to
produce the amount of food needed to satisfy the daily calories needed. This was renamed
as the Green Revolution. This revolution brought significant changes. In only 10 years
(1961-1971) the production of cereals increases by 50% while the land used for its
production remained constant. Nevertheless, issues surfaced as significant compromises

emerged in terms of environmental sustainability'*2.
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Figure 1 - Change in cereal production, yield, land use and population.
Source: Our World in Data based on World Bank; Food and Agriculture Organization of the United Nations.

2.1.1.2. World Food Programme (WFP)

Established in 1961, the World Food Programme is the only UN agency that dedicates
its mission to food aid'33. The WFP responds to food emergencies by giving multilateral
assistance through ad hoc programs tailored for each need. It stated to operate in 1963
with a 3-years plan (1963 — 1965) with a budget close to $100 million with the mission
of advancing global food security'**. The initial aim was to assist countries and people
towards self-reliance. Empowering people to independently meet their nutritional needs
would have granted long-term results in the fight against hunger. Its mandate
contemplated to provide support for economic and social development though food aid
and, in times of emergency, being able to provide logistic support for food access.
Occupying a leading position in the fight against poverty and hunger, the WFP has been
assigned the challenging task of transitioning countries afflicted by hunger towards a state

where they can commence autonomous development. It does so by implementing long-

133 Phillips, R. W. (1981). FAQ, its origins, formation, and evolution, 1945-1981. Food and Agriculture
Organization of the United Nations.

134 World Food Programme. (2023). History | World Food Programme. Retrieved from www.wfp.org
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term strategies to build resilience and self-sufficiency. The WFP’s efforts are aimed at
addressing the root causes of hunger and poverty, thereby facilitating a sustainable
pathway for these nations to rebuild and progress independently. By working closely with
local governments, communities, and international partners, the WFP strives to create
conditions that enable these countries to move beyond dependency on aid, towards self-
reliance and sustainable growth.'?3.

Since its establishment in the early 1960s, the WFP have been adhering to the
principle “Development through Food”. The strict correlation between the two concepts
was translated in practice with projects that have at its center the involvement of the
people who were the direct beneficiaries of those projects. This new way of intending
development though aid, recognizing the importance to engage in cooperation by
providing assistance and not by imposition made it possible for the WFP to amplify its
operations'3®. This innovative approach was proposed by the President of the United
States J. F. Kennedy and opened in the 60’s for an inclusive UN’s approach. The United
States, even before the creation of the WFP were particularly active in providing food aid
both in poor countries and in those which have suffered consistent damages from the
second world war'3’. However, when the possibility to implement a burden-sharing
towards food aid opened up the US put themselves at the forefront of this initiative. The
perfect way to vehicle this new form of cooperation was trough the UN system. The
proposed system operates based on contributions from various countries. However, these
contributions do not preclude States from sustaining their existing bilateral food aid
programs or other forms of assistance. This arrangement allows States to continue
supporting those nations they perceive as needing additional aid, while simultaneously
allocating funds to finance projects that, in the event of an emergency, can be deployed
to combat hunger and foster development. This dual approach ensures that States can
address immediate needs through targeted bilateral aid, while also contributing to a
collective pool that bolsters global efforts to alleviate hunger and promote sustainable

development in times of crisis. In this way countries were both able to provide for bulk
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food aid thought their bilateral relations while, within the framework of the UN, support
with specific project developing operation in poor counters. Those were in fact the
countries with the highest levels of food insecurity where agricultural development and
nutrition needed to be significantly improved'38.

Aligned with WFP’s policies, the ability to go beyond simply food aid permitted the
organization to help these people to increase the spectrum of possibilities available by
generating employment and rising the levels of consumption. These were more durable
result which would not have been possible to reach unless with such structured
programs'®.

Sending food aid trough, the UN system brought many advantages. Thanks to its
multilateral nature, the WFP could detach itself from political and commercial conditions
thus being able to perform efficiently. Donor States where instead attaching
conditionalities in exchange for food assistance. The efficacy of a burden-sharing system
resided on the efficiency with which it was possible to deliver food, the effective resource
management, and the reduced costs in doing it. The synergy derived from the
collaboration of multiple nations enhanced the overall impact of the aid, addressing the
diverse needs of the recipient countries more comprehensively. This overall efficiency
was reflected in the costs involved for the functioning of WFP. Less than 6% of the total
annual expenditure was used to cover administrative costs, making it the most efficient
UN agency. This approach ensured that almost all the funds allocated to food aid were
directed toward the actual delivery of food and services, minimizing bureaucratic hurdles,
and maximizing the impact of the projects'4’.

All these efforts by the WFP were made to change the paternalistic and neo-colonialist
approach that many countries adopted in the aid spectrum. The non-interventionist nature
of the WFP was its main strength and for the time being was well ahead of the capacity-
building concept which will catachresis many future UN projects in developing countries.
Under this approach, it was up to the recipient government to decide when to request for
food aid and decide how to best use it depending on the national projects. The control on

the food was in fact attributed to the receiving State immediately after the arrival to
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Knowledge. International Organization, 46(1), 225-264.

139 Lele, U., Agarwal, M., Baldwin, B. C., & Goswami, S. (2021). Food for All. Oxford University Press.
140 Supra note 135.

38



destination. Accordingly, the receiving State had to act in compliance with the mutually
agreed purpose of the aid received. The WFP staff’s roles were carefully circumscribed.
This included supervision to ensure the proper implementation of agreed-upon initiative,
advisory assistance, and eventually training to enhance the capacities of local
stakeholders. The WFP wants to empower and bolster the autonomy of developing
countries, respecting their agency, and promoting a collaborative model'#!.

The 30 years following the established of the WFP witnessed an extensive work. Over
that period $13 billion were used in developing more than 2800 between developing
projects and emergency operations across developing countries. With these number the
WEFP became the largest agency in the world for food aids, operating in more than 80
countries with different projects ranging from aids to women in poor countries to those
fostering environmental protection'*?.

However, in just four years (1990-1994) the WFP when though significant changes.
From having 2/3 of projects aimed towards food aid, by 1994 most funds were used for
emergency assistance in those developing countries which suffered from man-made
disaster marking a significant change in the agency’s organization'*3.

Nowadays the aim of the WFP has changed, and its priority is foremost to establish
development programs to provide aid in poor countries in the areas of disaster prevention,
mitigation, and post-disaster reconstruction. In undertaking this role, the role played in
providing food to avoid starvation in the poorest countries is just a first step. Secondly,
food aid has an essential role in developing human capital operating as a proactive
measure that invests in the long-term potential of human resources. By ensuring access
to food, this form of assistance contributes to the physical and mental well-being of
individuals, which lays the foundation for enhanced health. Lastly, leveraging the
inherent resource of labor to foster economic empowerment, food aid plays a crucial role
in providing self-reliance. This approach goes beyond mere sustenance, aiming to
mobilize the workforce within this populations. By doing so, it not only creates
employment opportunities but also generates income for individuals and families.

Moreover, it extends to the construction of vital infrastructures, laying the groundwork
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for sustained and equitable development. Thus, food aid helps to build the foundations

for long-term and fair progress'#+.

2.1.1.3. International Fund for Agricultural Development (IFAD)

The International Fund for Agricultural Development (IFAD), established in 1977 by
the decision of the 1974 World Food Conference, functions as a specialized agency under
the United Nations umbrella. Its inception was a response to the food crises of the early
1970s, a period marked by global food shortages leading to widespread famine and
malnutrition, especially affecting the Sahelian countries of Africa. Recognizing that
challenges related to food insecurity and famine were rooted in structural issues linked to
poverty, the international community acknowledged that inefficiencies in food production
were not the primary cause. The exacerbation of this situation was compounded by the
concentration of disadvantaged populations in rural areas within developing countries'#>.

Article 2 of the agreement establishing IFAD outlines the Fund’s core objective:
“shall be to mobilize additional resources to be made available on concessional terms

for agricultural development in developing Member States”'*®. This entails
predominantly funding projects directed at enhancing food production systems and
fortifying associated policies and institutions. Such support is contextualized within
national priorities and strategies, emphasizing the imperative to boost food production in
the poorest food-deficit countries, exploring the potential for increased food production
in other developing nations, and improving the nutritional conditions of the poorest
populations'4’.

IFAD plays a pivotal role in promoting sustainable agricultural development,

functioning as a catalyst for change in rural communities. Beyond providing financial

144 Supra note 135.

145 Kamau, F., & Colaiacomo, M. (2012). Financing for Development: Examining the Concept of
Resource Mobilization for International Organizations, a case study of the International Fund for
Agricultural Development (IFAD). International Organizations Law Review, 9(2), 467-496.

146 United Nations Conference on the Establishment of an International Fund for Agricultural
Development (1976), Agreement Establishing the International Fund for Agricultural Development.
Retrieved from: https://www.ifad.org/documents/38711624/39421015/agree_e.pdf/b06d3b8f-6fb5-4db1-
8054-blef21d746a5

147 Supra note 139.

40



assistance, the organization is dedicated to implementing targeted strategies that assist
rural populations’ access to resources, technologies, and economic opportunities. Its
multifaceted role encompasses the design and execution of initiatives fostering
sustainable agricultural practices, augmenting food security, and stimulating socio-
economic development in the world’s most remote regions'#3.

According to the latest updates, IFAD has mobilized approximately $21.9 billion to
advance rural development through co-financing and national resources. Further, the
organization has contributed around $14.7 billion through loans and grants, supporting
924 programs and projects across 119 countries!#.

Among the myriad initiatives sponsored by IFAD, noteworthy successes underscore
the organization’s positive impact on rural communities. For instance, the ASHA project
(Adaptation for Smallholders in Hilly Areas Project) facilitated the adoption of
permaculture practices in agricultural communities in Nepal through practical and
participatory approaches, yielding transformative outcomes. Permaculture, as a
sustainable agricultural practice, prioritizes the care of the land, the well-being of people,
and equitable resource sharing, thereby contributing to enhanced environmental, social,
and economic sustainability. The primary objective of ASHA has been to fortify the
adaptive capacity of communities and institutions in addressing risks associated with
climate change!'>°.

IFAD’s global membership encompasses 169 States, encompassing countries from
the Organization of the Petroleum Exporting Countries (OPEC), the Organization for
Economic Co-operation and Development (OECD), as well as developing and middle-

income nations!’!.
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2.1.1.4. World Bank (WB)

The World Bank (WB), also known as the International Bank for Reconstruction and
Development (IBRD), was originally elaborated at the UN Monetary and Financial
Conference at Bretton Woods in 1944. At the same conference, the focus of the 44 States
which took part was primarily on the creation of the International Monetary Fund'*2.
Although the operations started in 1946 with loans to European States following the end
of the second world war, these almost immediately stopped after the Marshall plan
became fully operative'3*. From that moment the WB focused on financing infrastructural
programs both in European and non-European countries'>*. Two other organizations were
created to support the work done by the WB: the International Finance Corporation (IFC)
and the International Development Association (IDA). The IFC was funded in 1956 to
bolster the private sector in developing States through financial instruments which help
to establish new enterprises and in assisting those already operating inside the State. The
IDA instead, was founded in 1960 to expand the access to credit to poor countries under
more favorable terms'. During the ‘70s the work of the WB turned significantly towards
helping poor people in developing countries expanding its works into various new fields
among which we find food and environment'>®. The ‘80s and ‘90s witnessed many
different shocks from the dissolution of the Soviet republic to oil shocks!’. As a result,
the WB responded with the creation of two new organizations: the Global Environment
Facility (GEF) and the Multilateral Investment Guarantee Agency (MIGA). Founded in
1988, the MIGA operates as the WB’s insurance division. By offering guarantees and
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safeguards to investors against non-commercial risks, MIGA aims at promoting foreign
direct investments, focusing on developing courtiers'>3.

The WB initiatives concerning food security are active in more than 90 countries.
After the initial pledge to allocate $30 billion, which became of $45 billion, made in 2022
to be used in a 15-month span to finance projects aimed at fight malnutrition and the
increase food security, with its loans the WB was able to help more than 335 million

people!™.

2.1.1.5. United Nations Environment Programme (UNEP)

The United Nations Environment Programme (UNEP) was founded by the United
Nations General Assembly in 1972 following the Stockholm Conference on

Environmental Protection!¢?.

The UNEP actively works to foster international
collaboration on environmental issues by advising UN organizations and involving the
global scientific community in policymaking for various UN environmental projects
through its scientific advisory groups'®'. Thus, UNEP’s work is “helping countries
transition to low-carbon and resource-efficient economies, strengthening environmental
governance and law, safeguarding ecosystems, and providing evidence-based data to
inform policy decisions %%,

UNEP collaborates with a variety of partners and organizations to carry out its
functions, including other UN programs and agencies, NGOs, States, farmers (in
particular, it involves the Farmers Major Group), indigenous peoples, Local Governments

(represented by the Local Authority Major Group), women (represented by the Women
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Major Group), the science and technology community, business and industry, and many
others!'®3.

UNEP also works with the Intergovernmental Panel on Climate Change (IPCC),
an intergovernmental body founded in 1988 by the WMO and UNEP, which was initially
tasked with examining and preparing scientific reports on climate change, and outlining
the ecological, social, and economic costs of environmental degradation. Currently, the
IPCC aims to provide scientific data to governments for the formulation of climate
policies, playing a key role in global climate change negotiations through assessments
based on voluntary contributions from experts around the world'®*.

The United Nations Environment Assembly (UNEA), founded in 2014, is the
governing body of UNEP and consists of representatives of the 193 UN member States,
business, civil society, and other stakeholders. UNEA therefore plays a crucial role in
convening and involving all stakeholders in making concrete decisions on environmental
coordination, cooperation, and policy. It contributes directly to the identification of
emerging international environmental concerns and the formation of international
environmental law through standards, policy advice and international environmental
treaties'®.

In the agreement signed in Nairobi on 5 May 2023, UNEP collaborates with UN
World Food Programme (WFP) to address the impacts of the climate crisis and
environmental degradation on global food and water security. The agreement aims to
promote adaptation to climate change, the promotion of nature-friendly food systems, the
sustainable management of water resources and the restoration of ecosystems. The WFP
and UNEP will work with various entities, including governments and local communities,
to enhance the food, water, and environmental security of vulnerable communities, using
scientific data to restore degraded ecosystems and implement climate adaptation actions

and sustainable agricultural practices'¢®,
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2.1.2. The European Union

To need to procure sufficient and safe food to everyone living inside its member
States, has been one of the funding principles of the European Union (EU). The original
text of the Treaty of Rome was signed in 1957 established the foundations of the European
Economic Community (EEC).!®” The title of the second title of the second chapter of the
treaty concerned agriculture and established that the rules of the common market should
apply also to the agricultural sector. The most important article on the matter was Art. 39
of the Treaty of Rome. Art. 39 of what is now the Treaty on the Functioning of the
European Union (TFEU) was specifically designed as to include the Common
Agricultural Policy (CAP) of EEC. Here we can read:

“I1. The objectives of the common agricultural policy shall be:

(a) to increase agricultural productivity by promoting technical progress and by ensuring
the rational development of agricultural production and the optimum utilization of the
factors of production, in particular labour; (b) thus to ensure a fair standard of living for
the agricultural community, in particular by increasing the individual earnings of persons
engaged in agriculture; (c) to stabilize markets; (d) to assure the availability of supplies;
(e) to ensure that supplies reach consumers at reasonable prices.”

“2. In working out the common agricultural policy and the special methods for its
application, account shall be taken of: (a) the particular nature of agricultural activity,
which results from the social structure of agriculture and from structural and natural
disparities between the various agricultural regions; (b) the need to effect the appropriate
adjustments by degrees; (c) the fact that in the Member States agriculture constitutes a
sector closely linked with the economy as a whole.”'6®

At that time, European nations were struggling to generate sufficient food supplies
for their expanding populations, a trend projected to continue in the ensuing decades.
Consequently, there was a pressing need to enhance agricultural output, especially in

those countries where economic dependence on agriculture was pronounced. This would

167 Borghi, P. (2023). Food Security and the Role of the EU. DPCE Online, 59, 2. 2037-6677.
168 European Union, Treaty Establishing the European Community (Consolidated Version), Rome Treaty,
25 March 1957
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have granted both to stop relying on imports to satisfy the nutritional needs of Europeans
and to focus on producing enough food to feed everyone!®®. To this aim a Common
Agricultural Policy was needed not only to satisfy the nutritional requirements, but to
give to give to the European food industry an overall economic stability for a sector that
still have vital importance in today’s economy'”’.

By focusing on letter (e) of art. 19, we further understand the close relation
between availability and accessibility. In an International Organization such as the EU,
which encompasses States at various stages of economic development, prioritizing price
considerations is crucial for ensuring food security. The different levels of economic
advancement among individual States poses a challenge in addressing food pricing. What
is economically feasible for one State may not be so for another. Substantial
improvements in European food safety must consider not only the purchasing power
parity but also the need for significant infrastructural development that can surmount the
physical obstacles to food access. !"!.

The stability of the CAP can be threatened essentially by two types of risks. The
first set encompasses changes related to the structure of the population and the
implications of climate change!”>. The second one concerns situation of regional
instability such as wars or changes in the economy. Particularly incisive has been this
second set with the Russia-Ukraine war and the Covid-19 pandemic. Both situations have
drastically affected the economy of European States with the result of altering the food
security in the region'”3.

The EU had a long-standing tradition of providing food aid to developing
countries. Moving from the post-WW?2, a period characterized by serious food shortages,

European States managed to significantly improve their condition thanks to indigent

169 Hamblin, J. D. (2012). The Vulnerability of Nations: Food Security in the Aftermath of World War II.
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170 Swinnen, J. (2014). Political Economy of EU Agricultural and Food Policies and Its Role in Global
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investments in the agricultural sector. This resulted in a situation where it became possible
to become net exporters of food worldwide!”?.

Nowadays the ability of the EU to provide food aid in developing countries is
limited. Since the 1990°s the trend in food aids has changed and is focusing particularly
on emergency situations where developing nations suffer from severe forms of food
insecurity or where the availability of water is significantly reduced'’>. The external
dimension of EU humanitarian aid does not focus on implementing long-term aid
programs which instead it helps in financing through other international organizations or
Non-Governmental Organizations (NGOs). This new policy framework is realized
thought different projects. The European Consensus on Humanitarian Aid is an example
of the commitment of the EU to provide humanitarian aids by channeling it though order
organizations. The Consensus recognizes the primacy of the UN in its coordinating role
in delivering humanitarian aids and endorses the collaborative nature of the EU member
States and institution towards the initiatives undertaken by UN’s agencies such as the
WEFP!76, This shift stems from an understanding that the provision of food aid to
developing countries cannot be regarded as a panacea for eradicating hunger. Such
reliance on external assistance risks engendering a form of neocolonialism, where
impoverished nations become progressively dependent on humanitarian aid to meet their
nutritional requirements. This could only result in increased dependency from developed
countries. A positive outcome would be instead to set a minimum threshold of internal
food production which would progressively decrease the dependence on food aids'””.

The investments that helped European States to satisfy their nutritionary needs
produced also negative effects. During the 60’s and 70’s, a large quantity of chemical
products, which today could not be labeled as environmentally friendly was used to boost

production. The intensification of production is not a synonym of increased wealth for

those producing food. Food surplus in Europe produced waves of instability in the food
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market with the consequence of lowering the prices of goods and in lowering the incomes
of farmers. In this way the States needed to intervene with policy tools aimed at protecting
the internal market which would otherwise suffer serious consequences form the lowering
of prices. Another possibility was to furnish more incentives to farms to be used in
exporting their goods. In this way the budget allocation towards European farmers could

have grown exponentially'’8.

2.1.2.1. Common Agricultural Policy (CAP)

Established in 1957 through the Treaty of Rome and operational since 1962, the
Common Agricultural Policy (CAP) stands as one of the world’s largest and oldest
agricultural policies!”. It is a common policy for all EU member countries, administered
and financed at European level from the resources from the EU budget!®°. Over the past
40 years, agricultural spending, which once constituted almost two-thirds of the Union’s
budget in the mid-1980s, has decreased by 37% (2014—2020 period) and is projected to
be less than 30% of the European budget in 2027, with cohesion policy becoming the
primary EU expenditure component!8!.

The CAP’s objective is to strategically plan and regulate assistance programs for
farms and rural regions, with a focus on:

e Support farmers and enhance agricultural productivity for a stable and affordable
food supply;

e Protect the livelihoods of European Union farmers, enabling them to earn a fair
income;

e Contribute to combating climate change and the responsible utilization of natural
resources;

e Preserve rural areas and landscapes across the EU;
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e Promote job creation in farming, agri-food industries, and related sectors to
sustain the rural economy'#2,

Initially designed to guarantee food availability and access, the CAP has evolved
over the decades through various reforms!®?, With recently signed commitments on the
European Green Deal (EGD), the European Parliament approved a comprehensive CAP
reform in 2020 and, in July 2021, it endorsed the new CAP for the period 2023-2027'%4,
This new CAP reform focuses on the protection of biodiversity, the mitigation and
adaptation to climate change, and the sustainable management of natural resources like
water, soil, and air'®. However, challenges have arisen due to the lack of adequate
planning measures, reduced funding for environmental and climate investments, and the
absence of sufficient incentives for the transition to sustainable agricultural practices'°.

The CAP significantly contributes to both food security and safety through various
mechanisms. Primarily, the CAP is geared towards ensuring a stable and accessible food
supply by supporting farmers and promoting agricultural productivity'®’. This helps
maintain an adequate availability of food in the European market'®8.

Furthermore, the CAP addresses food safety by implementing high-quality and

189

safety standards'®”. This includes the promotion of sustainable farming practices,

monitoring the food chain, and supporting initiatives for safe food production'®’,
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For instance, the CAP employs direct payments (or income support) as a tool to
incentivize agricultural practices that contribute to both food security and food safety'®!.
Specifically, these direct payments represent annual financial support to farmers aimed at
sustaining agricultural production, facilitating the redistribution of funds among farmers
of different sizes and sectors, promoting environmental sustainability and animal welfare,
and ensuring competitiveness and quality in specific agricultural sectors'®?. The various
forms of support under direct payments include basic payments and those designated for
climate, environment, and animal welfare to encourage the adoption of sustainable
farming practices'??. The allocated EU budget for income support during the 2023-2027
period is estimated to be nearly €188 billion!**.

It is therefore evident that the CAP pays considerable attention to livestock, as
demonstrated by its commitment to addressing antimicrobial resistance and promoting
animal health and welfare'®>. In fact, within the CAP plans, it is stated that at least 7
billion euros will be allocated to enhance animal welfare and health, encompassing a wide
range of commitments tailored to different species and farming systems'®®. These
commitments include initiatives such as providing increased living space and abandoning
confined breeding methods'®’. For instance, in the pig farming sector, the focus is on
enhancing living space by at least 20%'°%,

However, in a final report published by the European Union regarding the effects
of CAP instruments and measures on animal welfare and antimicrobial use during the

period 2014-2020, it appears that the CAP had a limited impact on overall improvement
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in animal welfare in the agricultural sector!®®. While some success cases were noted,
positive effects were restricted and varied between sectors and EU countries. The CAP
notably contributed to improving livestock management and housing conditions in sectors
like cattle and swine farming, but had a less pronounced impact in poultry, sheep/goat,
and rabbit farming. Challenges include addressing housing conditions and reducing
practices causing animal suffering, yet specific CAP measures for animal welfare were
not consistently implemented. Regarding antimicrobial use reduction, the CAP primarily
focused on increasing available space and improving feeding practices, but challenges in
monitoring effectiveness remain. Overall, the CAP’s impact on animal welfare and
antimicrobial use during 2014-2020 appears partial and limited, suggesting a need for

additional actions and incentives to address these issues effectively??.

2.1.2.2. European Food Safety Agency (EFSA)

In 2002, in response to a series of food crises in the late 1990s (including the BSE
crisis, commonly known as mad cow disease), the European Union adopted the General
Food Law (Regulation EC 178/2002), which lays down the general principles and
requirements of food law, establishes procedures in the field of food safety and establishes
the European Food Safety Authority (EFSA)?°'. One of the key aspects of this legislation
was the operational distinction between risk assessment and risk management: EFSA
assumed the role of risk assessor, while EU risk managers (European Commission,
European Parliament, and EU Member States) retained control over regulatory decisions,

policies and prevention and control actions®2.
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EFSA is therefore an agency of the FEuropean Union acting as an
impartial/independent scientific advisor to risk managers and communicator on risks
associated with the food chain??3. Specifically, EFSA provides scientific advice on food
safety, nutrition, animal health, plant protection and plant health. Through scientific data
collection, international collaboration, and transparent communication, it helps to protect
consumers and strengthen confidence in the European food safety system?%4,

The scientific evaluation process carried out by EFSA consists of two key phases:
the planning phase and the implementation phase. In the initial phase, the protocol for the
scientific evaluation is developed, which includes the definition of the problem, and the
specification of the evidence needs and of methods to be used during the evaluation. The
implementation phase involves carrying out the evaluation according to the protocol,
checking the evaluation procedure, documenting the process in detail, and
communicating the results obtained?*®. This approach is designed to ensure the integrity,
transparency, and validity of scientific evaluation results, thus supporting the European
food safety regulatory system with impartial and methodologically rigorous advice?%.

In the context of communicating risks associated with food safety, EFSA also
deals with food crisis preparedness and response, developing procedures and structures
to deal with emergency situations®*’. Typically, an incident requiring a rapid response
occurs when "the potential risk resulting from food and feed has caused or is likely to
cause widespread concern to consumers, farmers or other stakeholders with a direct
interest in the production, supply or use of food, and the exact nature of the risk is not
immediately apparent, or the impact is potentially large". In addition, a rapid response

may also be necessary in situations related to strong media interest or significant public
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concern’®®. As a result, EFSA is included in the Rapid Alert System for Food and Feed
(RASFF) together with the European Commission (member and operator of the system),
EU Member States and the European Free Trade Association (EFTA)?. The RASFF is
an EU system that facilitates the rapid sharing of information on food and feed issues that
could present a risk to human health or be considered fraudulent, enabling national

authorities to take timely action?'?.

2.2. Sustainable Development in International Relations

Sustainable development, according to the definition provided by the World
Health Organization (WHO), is a concept that refers to “policies, projects and investments
that provide benefits today without sacrificing environmental, social and personal health
in the future”!'!. The Sustainable Development approach seeks to balance economic
growth with social and environmental preservation, ensuring that human progress aligns
with the maintenance of nature’s capacity to sustain essential resources and

ecosystems?!?

. Its goal is to sustain social development, preserve environmental balance
and encourage economic growth?!3.

The adoption of sustainable development is a long-term process that involves
setting national policies, goals, and priorities, alongside creating ways to execute
activities and measure their effectiveness?!*. In this context, different countries have

different capabilities and outcomes: developed countries have greater prospects for
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succeeding in sustainable development, whereas developing countries face more
obstacles and often prioritize economic growth, sometimes at the expense of
sustainability?'3.

International relations and sustainable development are deeply interconnected, as
sustainable development principles have influenced important global agreements and
changed how countries work together on diplomacy and security. This global partnership
is essential to address environmental challenges and achieve sustainability goals?'S.
Through this cooperation, nations share resources and expertise to deal with complex
issues such as climate change, biodiversity conservation and poverty eradication?!’. The
establishment of global frameworks, such as the Sustainable Development Goals (SDGs),
demonstrates the importance of global consensus in creating a sustainable future?!s.
Diplomatic stability and peace are essential for the implementation of these initiatives,

while the dynamics of trade, investment, and technological transfers?!®

play a crucial role
in determining the success of sustainability efforts??’. Multilateral institutions also
provide a platform for countries to come together to address common challenges, to enter
international agreements, and mobilise resources®’!. Eventually, the synergy between
diplomacy and sustainable development is shaped by a coordinated approach that
integrates politics, economic cooperation, and collective action towards a global
sustainable development®?2.

Since the 90’s, the EU has made sustainable development a key goal in its treaties,

prioritizing it in both external (such as development cooperation and trade) and internal
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policies (like environment, social inclusion, and fighting discrimination)??3. Currently,
sustainable development is referenced in multiple EU treaties: as a core objective in the
new art. 3 TEU, in art. 21 TEU relating to the Union’s external actions??*, and in art. 11
TFEU outlining the principle of integration??>. Moreover, the European Commission
conducts Impact Assessments for all future EU legislation to ensure compliance with the
principles of sustainable development set out in the EU Strategy for Sustainable
Development??®, This means that preserving and improving the environment is a
requirement across all areas of EU law, including, for instance, the nuclear energy
sector??’.

The EU’s legislative framework and its adherence to sustainability principles are
in line with the broader global agenda set by the Sustainable Development Goals
(SDGs)??%. The SDGs were established in 2015 by the General Assembly of the United
Nations community as part of the UN 2030 Agenda for Sustainable Development??°. The
agenda, along with its 17 SDGs and 169 targets, aspires to eliminate poverty, preserve
the environment, and secure peace and prosperity for all by 20302%°. The 17 SDGs are
interconnected, accepting that sustainable development requires a harmonious balance

among social, economic, and environmental aspects. For the realization of this agenda
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within the current decade, every sector of society across all nations and regions needs to
collaborate?3!.

As mentioned previously, sustainable development, with its focus on the balance
between economic growth, social inclusion, and environmental protection, requires
global collaboration between various sectors and organizations. In this context,
international forums such as the World Trade Organization (WTO), the World Health

Organization (WHO) and the Conference of the Parties (COP) play a key role.

2.2.1. World Trade Organization (WTO)

The World Trade Organization came into existence in 1995%32. However, the
journey that led to its creation started in 1948 with the creation of the General Agreement
on Tariffs and Trade (GATT) and the failed attempt to create an International Trade
Organization (ITO) during the same years. What should have been originally achieved
was the creation of an institution within the “Bretton Woods” framework which would

have specifically dealt with trade???

. However, what was decided in Cuba in 1948 during
the negotiations for the establishment of the ITO could not become reality due to the
difficulties encountered by many countries to effectively ratify the final document.
Crucial, during this process, was the decision of the US government not to not ratify the
charter produced in the ITO negotiations?**. Just a month before what the start of the
negotiations in Cuba, 23 contracting established the GATT. Thus, the GATT became the
only multilateral trade institution. During its 47 years of operation, the GATT provided a

fertile ground for the growth of a liberal trade system which was being continuously

updated though numerous negotiating rounds?*®. One of the most important rounds of

21 Bardal, K. G., Reinar, M. B., Lundberg, A. K., & Bjorkan, M. (2021). Factors Facilitating the
Implementation of the Sustainable Development Goals in Regional and Local Planning—Experiences
from Norway. Sustainability, 13.
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233 World Trade Organization. (2002). WTO | Understanding the WTO - The GATT years: from Havana
to Marrakesh. Retrieved from Wto.org website:
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negotiations was the Uruguay round. It started in 1986 and ended in 1994 with the
subsequent creations of the WTO. One of the main areas of interest was agriculture?3°.
During the previous round of negotiations held in Geneva, it became impossible to reach
an agreement and high hopes were placed in this new round of negotiations. Although
some results were presented in the first years of negotiations, the reform of agricultural
trade was still strongly debated. Substantial step forwards were taken thanks to the “Blair
House” accord between the EU and US in 1992, where crucial aspects of agricultural
trade were settled. This accord played a fundamental role to unlock the deadlock in the
negotiations during the Uruguay Round and helped in the creation of the WTO?7. A
valuable product of this round was the “Agreement on Agriculture”. The agreement had
as its long- term objective “to establish a fair and market-oriented agricultural trading
system”?38, furthermore “the above-mentioned long-term objective is to provide for
substantial progressive reductions in agricultural support and protection sustained over
an agreed period of time, resulting in correcting and preventing restrictions and
distortions in world agricultural markets”?*°. It revolved around three specific pillars:
market access, domestic support, and export competition.
e Market access: refers to the commitment that state parties made in order
to convert the existing protectionist measures into tariffs and to sustain an
overall reduction in agricultural tariffs which previously represented a
significant obstacle in agricultural trade. This would have favored a more
open and transparent market while boosting fair competition?+°,
e Domestic Support: although the Agreement recognized the ability of
States to provide for domestic support through specific agricultural

policies, it posed limits to the kind of policies that could be adopted. States
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must make sure that these limits do not restrain the other two pillars of
market access and export competition. The policies concerning domestic
support are distinguished in three distinct categories: green box, amber
box, and blue box. The green box contains soft measures such as
government service programmes or direct payments which however do not
or do in minimal part distort trade. The blue box is ramification of the
green box’s direct payments because it concerns measures that do distort
trade through government’s production limiting programmes, however
they must be fix both for yields and for number of livestock. Lastly, the
amber box refers to those measures which have the highest distorting
effects on trade. however, also such measures have a ceiling and should
gradually decrease®*!.

e Export competition: the Agreement established severe rules on export
subsidies, which however have been banned in 2015 during the Ministerial
Conference in Nairobi.

However, the Uruguay Round did not solve all the controversies that both
developed and developing countries wanted to address. For this reason, during the Doha
Round different issues were at stake. It was initially adopted the Doha Development
Agenda which grouped all the issues that would have been addresses during this round of
negotiations. Particularly, the block of developing countries wanted to concentrate on all
the and imbalances concerning global agricultural trade which eventually led to the

attainment of their objective to eliminate export subsidies?*?,

2.2.2. Conference of the Parties (COP)

To address the challenges posed by climate change, the international community
understood the need this problem should have been dealt with through international

cooperation. The first steps taken in this direction were taken in the late 80’s and early
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90’s with the creation of the International Panel Climate Change (IPCC) in 1988.
However, it was in 1990, during the United Nations Conference on Environment and
development which was held in Rio, that State parties started to multilaterally address the
problem of sustainable development. The conference led to the creation of the United
Nations Framework Convention on Climate Change (UNFCCC) and the subsequent
creation, within its framework, of the Conference of the Parties (COP).

The COP is an annual assembly where nations affiliated with the United Nations
meet to evaluate progress on climate change measures and formulate climate action plans
in accordance with the UNFCCC directives®*’. Berlin hosted the first COP in 1995, here
delegates agreed to start the discussion concerning the reduction of emissions thought the
“Berlin Mandate”. The agreement aimed at cutting emissions by setting precise targets
and laid the foundations for the establishment of the “Kyoto Protocol”. This mandate
should have been complete trough a defined period?**.

The “Kyoto Protocol” was adopted at the third session of the Conference of the
Parties (COP 3) in Kyoto, in 1997>4 . It established mandatory objectives for
industrialized countries to decrease their greenhouse gas emissions to an average of 5.2%
below their 1990 levels by 2012246, Developing nations, including China, were permitted
to grow their emissions. However, the protocol faced immediate challenges as the U.S.,
despite signing under President Bill Clinton, failed to ratify it due to Congressional
opposition?*’. Indeed, the refusal of the U.S. Senate to approve the Kyoto Protocol, due
to apprehensions about negative impacts on the U.S. economy, set a precedent for
countries such as Canada and Japan withdrawing from the pact in 2011 without any

consequences. This weakened the agreement’s effectiveness from the beginning.?*8.
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Without the support of the U.S., the protocol was enforced in 2005. By that time, it had
become largely ineffective, prompting nations to seek a new deal that would achieve the
UNFCCC’s goals, which led to the Paris Agreement in 201524,

The Paris Agreement, signed by 196 developed and developing countries during
the COP21 in December 2015, states its main goal in Article 2: “holding the increase in
the global average temperature to well below 2°C above pre-industrial levels and pursuing
efforts to limit the temperature increase to 1.5°C above pre-industrial levels, recognizing
that this would significantly reduce the risks and impacts of climate change”?°. In
addition to this objective, countries declared their nationally determined contributions
(NDCs), reflecting their individual commitments to lower national emissions and respond
to climate change impacts. Yet, by the end of 2020, these commitments were not
ambitious enough, leading to concerns that global temperatures could rise by more than

3°C by the end of the century®’!.

2.2.3. The World Health Organization (WHO)

In the aftermath of the second world war, it became clear that together with the
need to start reconstruction projects, it was necessary to integrate them with discussions
on matters related to health?>2. Thus, with the establishment of the UN, it also began the
negotiations for the creation of an agency that would concentrate its efforts to the
attainment of the highest possible health standards worldwide. This round of discussions
led to the creation of the World Health Organization in 1948233, In the preamble of the

WHO'’s constitution we can read that: “Health is a state of complete physical, mental, and
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social well-being and not merely the absence of disease or infirmity. The enjoyment of
the highest attainable standard of health is one of the fundamental rights of every human
being without distinction of race, religion, political belief, economic or social condition.
The health of all peoples is fundamental to the attainment of peace and security and is
dependent upon the fullest co-operation of individuals and States. The achievement of
any State in the promotion and protection of health is of value to all”?%4,

What is clear from this preamble is the multidisciplinary mandate of the WHO.
The WHO must adopt an institutional approach that encompasses the various aspects of
health. Limiting its mandate only to human health and the prevention or cure of illnesses
would have missed the point that health has profound roots in the society and is achieved
through different means®>. For this reason, each State has the duty to put in place
mechanisms though which it can actively implement measures which indiscriminately
guarantee to all the citizens this fundamental right>>°,

The multidimensionality of health has been challenged in the last decades. The
problems connected to health have increased and many of them are now related to climate
change. Climate change is directly responsible for many issues such as frequent droughts,
extreme weather, but at the same time it contributes to create problems indirectly such as
food shortages or increased migrations®>>’. These kinds of problems require the
international community of States to take coordinated actions with the possibility of

258

inefficiency in the case these actions lack harmonization*>°. International regulations are

particularly important because although the effects of climate change may be more severe

in some countries, the eco of these events is spread worldwide?>°.
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In addition to climate change, pandemics and epidemics are set to intensify and to
create significant challenges to the healthcare system of many countries®®’. The countries
which will be more susceptible are those with older populations and least developed
healthcare structures. Two elements will be of extreme relevance to counter these
problems: prevention and coordination. In these filed the WHO has had a leading role
since its conception thanks to the enhancement of various projects?®!. Although
unsuccessfully, its efforts started in the 50’s with a project aimed at eradicating malaria?%?,
while in the 70’s it succeeded in the task of eradiating smallpox?%®. Although the WHO
has been praised with the ability to resolve horizontally though cooperation many health
crises, on the other hand it was accused of adopting a top-down approach when dealing
with least developed countries, especially in situations where technical expertise was
required. It was during the above-mentioned campaign against smallpox that the
functioning of the organization started to change. Following the period of decolonization
during the 70’s, developing nations sought to have a voice in the global debate concerning
health and sanitation and started to gain more control on the world health assembly
(WHA). Having the possibility to vote on the policies which would have been
implemented at the global level dictated a turning point on the trajectory that from that
moment on the WHO would have followed. The aim of developing countries and least
developed countries was to move away the organization from the vertical drift it was
taking and opt for a more horizontal organization. They asserted the need to include inside
the organization’s projects, people and personnel of the home country which would have
been coordinated and trained to perform specific tasks and finally to improve the
development of a structured health system. This period lasted until the 90’s where the

renewed influence by developed States, the increased dependency on developed States’
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and private funding and the lack of strong leadership marked a period of crisis.?%*
However, throughout this period and during the following decades the WHO has made
significant contributions in developing projects aimed at fighting AIDS, Ebola and most
recently the Covid-19 pandemics®®>. Among its numerous commitments to fight for
adequate health standards, the WHO has had an active role in promoting the concept of

One Health2°,

2.2.3.1. One Health

Life expectancy in the world has grown from 46.5 years in 1950 to 73.4 years in
20232%¢7 while under-five mortality rate has dropped from 9.3% in 1990 to 3.8% in
2021298,
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Figure 2 - Life expectancy in the World from 1950 to present.
Source: Worldometer.

This overall increase in longevity can be primarily attributed to advancements in
medicine and nutrition which have brought significant improvement to human’s health?®.
However, these advancements primarily benefited the segment of the global population
residing within developed States, and too often the cost of this progress was bore by rest
of the world. Consequently, while on the one hand developed States were significantly
improving their living standards, the distribution of these advancements was not equitable
across the entire population®’’. Furthermore, the intensity and promptness of these
developments often came at the cost of environmental degradation and loss of natural
habitats. Increased pollution, biodiversity loss and climate change form only a part of the
damages produced by human activity in these last three centuries?’’!. The “Rockefeller
Foundation—Lancet Commission on Planetary Health” in the paper “Safeguarding
Human Health in the Anthropocene Epoch” warned about the risks of steeking with our

environmental adverse way of living and the human and economic costs that we will have
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to bear in case we do not plan to change it. The main danger comes from the possibility
that our paste of advancement in medicine and health could be blocked and even reversed
by the environmental damages we are causing. The repercussions of this trend are vast,
encompassing the emergence and proliferation of infectious diseases, conflicts, and mass
migration’’2. However, the possibility to prevent the occurrence of life-threatening
situations might relies, among other things, in the ability of humans to make a correct use
of the earth’s resources®’3. Planetary health is fundamental to protect the health and
wellbeing of coming generations and can be safeguarded only by rethinking our
lifestyle?’*. This concept challenges the traditional view of human health, planet health
and animal health as separate fields. By considering these aspects together we reached
the modern definition of One Health?”>,

One Health, understood as the connection between the planet, humans and animals
is a concept that has been discussed for long time. The concept evolved during the
centuries and adapted to the advancement in medicine and technology?’®. Historically the
concept was used by philosophers such as Hippocrates or Aristotle. Hippocrates in his
writings refers to the importance of respecting the environment as a fundamental
prerequisite to achieve public health?’’. Aristotle investigated the similarities present in
different species, like those between humans and other mammals?’8.

However, we needed to wait until the XVII Century, with Giovanni Maria Lancisi
to witness significant step ahead in scientific knowledge. Lancisi’s work can be
considered as a precursor of modern epidemiology. He investigated the conditions under

which different diseases can spread both for animals and humans analyzing how the
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environment can play a significant role in facilitating this task?’®. A century later in
France, Claude Bourgelat was establishing the first university’s faculty of veterinary
medicine, which indicated a turning point for the advancement in animals’ health.
Although French scholars extensively studied the spread of diseases between human and

animals28?

, it was Rudolf Virchow, a German pathologist, who introduced the term
‘zoonosis’. Known for his pioneering role in understanding the importance of public
health, Virchow recognized the importance of animal diseases and their impact on human
health?®!. His work was than undertook by William Osler, who by many is considered the
father of modern medicine. Osler made significant progress on the field of integrated
human-animal medicine®®?.

The study of the ecological interconnection between animal and human health
received a significant boost in the 20" Century thanks to the work of James Steele and
Calvin Schwabe. Their visionary thinking in veterinary public health led to the creation
of what is now the US national public health institute the Centers for Disease Control and
Prevention (CDC). Thanks to his studies on zoonotic diseases, Steele explained how
potentially dangerous they are not only for human and animals’ health, but for the
economy?®. The spread of zoonotic diseases can cause significant damages to the
economy for health-related costs, decrease productivity and labour and slower
international trade. Schwabe also focused on veterinary and public health and highlighted
the importance of integrating ecological and environmental issues when dealing with
human and animal’s health?84,

The environmental and the ecological emphasis became the focus in the 21%
Century evolution of the One Health concept. Today’s approach focuses on rethinking
health in relation to the rapid environmental changes that we are experiencing. Now more
than ever, focusing on the environment and on biodiversity is unavoidable, especially

when the major challenges that humans and animals will face are going to be strictly
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related to the changing climate conditions®®’. This outcome became clear in the early
2000s when national and international actors choose an integrated multi-disciplinal
approach on health that favored inclusive sustainable development. The One Health
approach should have equally distributed its tasks and objectives between animals,
humans, and the environment, rather than hierarchically. This change in trajectory came
as a response of the emergence of various zoonotic diseases like the Severe Acute
Respiratory Syndrome (SARS), avian influenza or Human Immunodeficiency Virus
(HIV). Their emergence reshaped the global health agenda with the scientific community
and policymakers who decided to focus on the mechanism of zoonotic transmission from
animals to humans®®. This new trend underscored the willingness of physicians and
policymakers to bridge existing knowledge gaps and synchronize policy initiatives at the
international level. The existing gaps where mainly due to the compartmentalization of
the fields related to human and animal health. Consequently, there has been a substantial
demand for enhanced collaboration across the various sectors of health. This call for
action for fostering interdisciplinary strategies aims at strengthening surveillance,
prevention, and response to health threats?®’.

In the wake of these new objectives, the Rockefeller University, and the Wildlife
Conservation Society (WCS), organized an international conference in 2004 where they
invited experts from different fields related to human, animal, and planetary health to
discuss on these emerging issues. The focus of the conference was on the current and
potential increase in diseases originated from the interaction between human, domestic
animals, and wildlife. The outcome of the conference was the paper containing the
“Manhattan Principles on One World — One Health’?®. The twelve principles
summarized the solutions that needed to be implemented to stop the deterioration of the
balance between human and nature and start its restoration. Firstly, it stands out how
much relevant the preservation of natural habitats and biodiversity is essential to preserve

public health. Secondly, that the only way in which it is possible to tackle the uncontrolled
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emergence of zoonotic diseases or epidemics is thanks to an integrated and
multidisciplinary approach designed as to include all the critical areas of disease
prevention and control?®°,

Since then, the concept of One Health has broadened as to encompass numerous
challenges that threaten human and animals’ life, going beyond zoonotic diseases. The
enlargement was directed to include numerous other threats to human and animal health,
such as climate change. The effect of rising global temperature extends to challenges such
as food insecurity issues, with related problems of nutrition and water access. Finally, the
concept of one health to comprehend all those issues which are the direct result of human
actions such as antimicrobial resistance which is expected to significantly undermine the

progresses made in disease cure and prevention of the last century?°.
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from oneworldonehealth.wcs.org website: https://oneworldonehealth.wcs.org/About-Us/Mission/The-
Manhattan-Principles.aspx

290 Centers for Disease Control and Prevention , National Center for Emerging and Zoonotic Infectious
Diseases (NCEZID). (2023, November 8). One Health Basics | One Health | CDC. Retrieved from
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Chapter Three: Livestock

3.1. The livestock system

The 20% Century has witnessed an exponential increase in global population. In
1960 the figure stood at 3.1 billion people living on earth. By the 15" of November 2022
the world’s population has reached 8 billion people inhabiting the planet®®!. Following
this projection, the UN Department of Economic and Social Affairs (DESA) has
forecasted that by 2050 we will reach approximately 9.7 billion?*2.
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Figure 3 - Global population size and annual growth rate: estimates, 1950-2022, and medium scenario
with 95 percent prediction intervals, 2022-2050.
Source: United Nations Department of Economic and Social Affairs, Population Division (2022).

The environmental damages caused by exponential population growth and by
human activities, has produced a system which is responsible for the ongoing exhaustion
of the natural resources available on earth and is undermining their regenerative
capacities. The International Panel on Climate Change (IPCC) has found that the food

system’s contribution to CO; emissions ranges between 21-37% of all the anthropogenic

21 Worldometer. (2023b). World Population by Year - Worldometers. Retrieved from Worldometers.info
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22 United Nations. (2022). Population. Retrieved from United Nations website:
https://www.un.org/en/global-
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emissions??®. This percentage is representative of the environmental impact that food
systems worldwide have on the health of our planet and label the food system as one of
the major contributors in GHG emissions with rich countries that have led this negative
trend for decades?®*. The environmental footprint of the food system encompasses various
sectors and activities. Some of them directly result from the food system such as methane
emissions from livestock and biodiversity loss from deforestation. Others constitute an
indirect result like water pollution and zoonotic diseases®®.

Along with the increase in the demand for food, the one concerning animal
products is raising more than ever. The entwined nature of human progress and the
consumption of animal products has contributed to a complex web of environmental
impacts, including habitat destruction, biodiversity loss, and significant contributions to
climate change. Both the request for livestock and fisheries have been increasing thanks
to the raise in incomes, which makes animal products more accessible and the rise in
population have produced significant changes in the levels of production. If in 1961 the
total amount of meat produced was around 71 million tons in 2023 the number would be

more than 364 million tons.

29 Foong, A., Pradhan, P., & Fror, O. (2023). Supply chain disruptions would increase agricultural
greenhouse gas emissions. Regional Environmental Change, 23(3).
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724-732.
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Production by type in 2023
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Figure 4 - Worldwide annual production of meat (in million tonnes - carcass weight equivalent).
Source: FAO.

Asia is the region where the most meat is produced outnumbering any other region
with a production of 156 million tones. The second biggest producer of meat worldwide
is Europe with only 62 million tons?°¢. However, these numbers are representatives of the
size of the market and on the effects that the increase in population have produced in the
meat market. However, in the next decades, the population growth rates will differ
significantly across different regions meaning that the increase in meat consumption will
concentrate in particular geographical areas. This increase in meat consumption is not
only a direct result of demographic growth but also is strictly related to the increase in

income levels?®’

. The increase in purchasing power of Asian States has enabled a larger
share of the population to reach income levels sufficient to diversify the number of
products available in the market and made affordable usually costlier protein sources.
This trend comes as a natural event following the demographic growth of the region and

the changes in dietary preferences dictated by the economic prosperity>*%.

29 Ritchie, H., Roser, M., & Rosado, P. (2017). Meat and Dairy Production. Retrieved from Our World in
Data website: https://ourworldindata.org/meat-production
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2% FAO. (2023). MEAT MARKET REVIEW Emerging trends and outlook 2023. Retrieved from
https://www.fao.org/3/cc9074en/cc9074en.pdf
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The regions that will witness the increase in total population will be Sub-Saharan
Africa and Central-South Asia. Although this second will become the most populous
region on earth, it is the first one that will witness the biggest changes with its population
doubling by mid-21% Century?*®. The numbers for Sub-Saharan Africa are particularly
striking. In 2021 the world’s fertility rate was 2.3, yet Sub-Saharan Africa’s numbers
doubled it by reaching 4.6. On the other hand, following a peak in 2030, Europe and North

America will experience a steady decline mainly due to low fertility rates?%.
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Figure 5 - Fertility rate, total (births per woman). Total fertility rate represents the number of children that would
be born to a woman if she were to live to the end of her childbearing years and bear children in accordance with
age-specific fertility rates of the specified year.

Source: The World Bank.

These numbers do not only suggest the need to create sustainable and effective
food systems able to provide food commensurate with the demographic expansion but
will also pose the difficult task to provide decent and safe housing. The levels of
urbanization which are characterizing these two sub-regions are substantial. The

incrementation of people living inside large cities is a growing phenomenon of this

2% Office of the Director of National Intelligence. (2021). Office of the Director of National Intelligence -
Global Trends. Retrieved from www.dni.gov website: https://www.dni.gov/index.php/gt2040-
home/gt2040-structural-forces/demographics-and-human-
development#:~:text=Relatively%20poor%?20countries%20in%20Sub

390 World Bank. (2021). Fertility rate, total (births per woman) | Data. Retrieved from Worldbank.org
website: https://data.worldbank.org/indicator/SP.DYN.TFRT.IN
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century and, by following the present trends, Sub-Saharan Africa and Central-South Asia
are set to become two epicenters for urban development*°!. The expansion of urban
centers will generate significant urbanistic challenges concerning how these cities will
have to be constructed. Mega-cities will have to respect many sustainability requirements
necessary for preventing the worsening of social, economic, and environmental
conditions in developing nations. By 2050, the population of Sub-Saharan Africa living
inside cities is expected to increase up to 1.3 billion. Similarly, also Asian countries will
witness a shift towards urban centers with a population of 3.5 billion people with southern
Asia leading this transition with its urban population expected to reach 1.3 billion®°2,
Currently, the socio-economic situation of these two regions poses significant
challenges, particularly for what concerns food security. The numbers concerning the
levels of malnourishment are evident and worrying. The area of food security that needs
to be addressed shortly is accessibility both in its physical and economic dimensions. It
will be necessary that the economic advancements of the regions will translate in higher

303 Furthermore, the

incomes which in turn will grand affordable and healthy diets
urbanization trend should not overshadow that part of the population which still will
reside in the countryside that relies in agriculture in order to sustain itself, which however
is going to decrease significantly in the next decades as cities will attract more and more
people in search for better employment and living conditions. On the contrary, the risks
associated with an uneven growth in families’ incomes would be large unemployment
and further food insecurity?*. To correctly assess the magnitude of the event and to enable
policymakers to correctly address the problems, it is necessary to look at the current and
future numbers of the population living inside these regions.

However, there are several interconnected issues that States cannot disentangle

alone that are directly responsible for further worsening the situation of food security and

391 United Nations. (2018). World Urbanization Prospects - Population Division - United Nations. Retrieved
from population.un.org website: https:/population.un.org/wup

392 United Nations. (2019). World Population Prospects - Population Division - United Nations. Retrieved
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Food and Agriculture Organization of the United Nations (FAO), Rome.
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nutrition. Recent years have experienced the increase in number and magnitude of
national and international conflicts which have directly affected the food chain and
distribution by worsening the situation of food insecurity. Also, the Covid-19 pandemic
has significantly contributed to the instability of food systems. The estimates count for an
increase of 90 million in the number of people that, due to the pandemic, faced hunger.
Although the SDG target for zero hunger had been already labeled as being too optimistic,
it is almost certain that the target won’t be met by 2030. The Covid-19 pandemic marked
a significant halt in the fight against hunger. The estimates for 2030 say that in the Covid-
19 pandemic did not happen we would have 119 fewer million people suffering from
hunger in hunger in 2023. The war in Ukraine also contributed to worsening the situation.
If the war did not happen, we would have 23 fewer million people facing hunger in
20303%. 3.1 billion people around the world do not have access to a healthy diet, most of
them residing either in Western and Eastern Africa or Southern Asia. In Asia and Africa,
respectively the 44% and the 78% of the population could not afford a healthy diet in
2021308,

To improve the health and nutrition of undernourished people, livestock play an
ever-expanding role. “Livestock contributes 40% of the global value of agricultural

output and supports the livelihoods and food and nutrition security of almost 1.3 billion

people™3"7.

Within the food system livestock represents the largest contributor to GHG
emissions. The most citied numbers on livestock emissions are the 2013 FAO’s estimates
which attribute to the sector 14.5% of all anthropogenic GHG emissions thereby

308

exacerbating climate change”"®. Livestock emissions principally concern emissions from
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Methane (CHa) 54%, Carbon Dioxide (CO2) 31%, and Nitrous Oxide (N20) 15%°%-. As
the global demand for meat is increasing, the impact of the livestock sector on the
environment is expected to increase. This will directly worsen climate conditions which,
in turn, will affect the livestock sector. In this context, enhancing efficiency within
livestock production is not merely a strategy for emission reduction to which it is a large
contributor but is also crucial for bolstering the sector’s resilience to the adverse effects
of climate change®'?. Furthermore, integrating climate-smart agricultural practices can
help in adapting to and mitigating the challenges posed by a changing climate, ensuring
the sustainability of livestock production in the face of escalating global food demands®''.

There is an ongoing debate concerning the precise percentage of GHGs that the
sector is emitting. As for FAO’s latest estimates, the livestock sector produced 12% of
GHGs in 2015. However, different studies have disputed the accuracy of this number,
and criticized FAQO’s low estimates. Other studies indicate that livestock emissions should

be higher.

3.1.1. Land

Adequate housing, access to food and clean water, and many other needs will be
imperative to guarantee to the next generations. Due to the increase in population many
regions will have to adapt their food system so that they will be able to satisty food
demand either through internal production or by increasing imports. Although humans
have been able to efficiently use the land to cultivate crop and rise livestock the increase
in demand from animal-based products will require further optimization of the production
which would otherwise require a significant increase in the amount of land needed to

satisfy the nutritional needs of the people?!2.
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Out of all the earth’s habitable land, 46% of it is used for agriculture. Within this
terrain the amount of land which is used for raising and feeding livestock is approximately
77%?3'3. There is an evident disparity between the land used to feed livestock and the one
used to produce crop for human consumption, which only accounts for 23% of
agricultural land. Although someone would expect a significant contribution in terms of
nutrients coming from livestock due to its high resource demand, its nutritional output

corresponds only to the 18% of global calories supply and 37% of global protein

supply?'*.

As the demand for animal proteins has increased in the past decades so has the
number of animals which are bred to meet the consumption demand. By considering the
total number of mammals living on earth, setting aside humans, 94% of them are
livestock. The difference between mammals for livestock and wild mammals is striking
and at the same time is expected to increase due to the growing demand for animal
products®!®. The same principle applies also when analyzing biodiversity in bird species.
71% of global bird biomass is constituted by poultry, while only 29% are wild birds*'®.
Strictly associated with the increase in demand for livestock is the food required to feed
those animals and the agricultural land required to grow it. Animal and plate-based
products have a significantly different land efficiency. To produce just one kilocalorie of
beef or lamb, it is required roughly 100 times more land compared to generating the same
number of kilocalories from plant-based alternatives. Similarly with proteins, to produce
a single gram of protein from beef or lamb requires almost 100 times as much land as it
would to produce the same amount of protein from plant sources like peas or tofu®!”. It
should be underlined that not all the land which is used for livestock could be used to
cultivate crops. Livestock are often raised on pasture grasslands or in terrains where crop
cultivation is not feasible. In fact, two-thirds of these pasture lands do not have the
necessary prerequisites for growing crops. This distinction is crucial in delineating the

debate on sustainable agriculture and food production. Many argue that those areas which

313 Ritchie, H. (2019). Half of the world’s habitable land is used for agriculture. Retrieved from Our World
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consumers. Science, 360(6392), 987-992.
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are leveraged for livestock due to their inability to support traditional crop farming,

should be used for that scope?'®

. However, this argument rises a final objection of whether
the land, which is unusable for growing crop, instead of being left to livestock, could
create greater ecological benefits by allowing it to revert to its natural state. The potential
for vegetation and ecosystems to re-establish themselves on these lands holds
considerable promise for enhancing biodiversity and bolstering carbon sequestration.
Moreover, the restoration of wild vegetation, could provide vital habitats for a wide range
of species, thereby enriching biodiversity which has been seriously affected by climate
change. Finally, the rewilding of these lands could contribute significantly to carbon sink,
thus mitigating climate change by capturing CO23'°.

The research for new lands where to grow crops has led many times to the
conversion of forests into pastures to grow livestock’s feed. The conversion has produced
negative effects on the various ecosystems primarily causing biodiversity loss and land
degradation®?. Similarly, leaving livestock to graze in lands which are not useful for
agriculture won’t be solving the situation due to the magnitude of the phenomenon.
Furthermore, the potential for expanding pastures into less fertile areas is limited due to
certain climatic and soil conditions, which restricts pasture expansion to regions with
suitable agricultural potential. We now live in a world where the 77% of the land that is
used in agriculture is either used to cultivated crops which is going to be fed to livestock

or for livestock to graze’?!

. This allocation has led to a markedly disproportionate
distribution of land use, favoring livestock over the cultivation of crops directly intended
for humans. Notably, half of the Earth’s habitable terrain is now dedicated to agricultural
practices®??. It meant that a significant amount of land, previously occupied by various
ecosystems, lost its original scope causing significant loss in the wetlands and

freshwater3?3. Forests, for example, have a fundamental role in capturing CO>, thus
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preventing the increase of GHGs in the atmosphere. Agriculture and livestock are
significant contributors to deforestation and loss of habitats. 90% of global deforestation
which happened in the period between 2000 and 2018 took place for increasing the
agricultural land available to grow crops and for grazing land3?*. Much of the forest was

converted in soybean fields, which is largely used to feed livestock.
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Figure 6 — The breakdown of deforestation by region. 95% of this occurs in the tropics. 59% occurs in Latin
America, with a further 28% from Southeast Asia.
Source: Our World Data.

The Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem
Services (IPBES) has found that human activities are delineating a homogenization of
landscapes specifically by replacing different ecosystems with a limited array of
agricultural commodities and livestock. The increase in demand for agricultural land also
implies the migration of many wild animals due to the destruction of wildlife habitats*>°.

The result is the interaction between species which were previously living in
different habitats would instead find themselves forced to share it. This raises serious
health concerns. The interaction between different species entails the possibility of

exchange of their respective pathogen pools increasing the risk for zoonotic pathogen

324 OECD-FAO. (2023). OECD-FAO BUSINESS HANDBOOK ON DEFORESTATION AND DUE
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spillover also into the livestock population. Once that germs are transmitted from wild
animals to livestock than the risk that livestock might be used from pathogens as a vehicle
for spreading diseases to humans significantly increases*?®. For example, monocultural
practices not only predispose the environment to soil erosion and subsequent fertility
decline but also render these monocultures more susceptible to pests, diseases, and the
broader impacts of climate change due to their genetic homogeneity*?’.

The increase in animal consumption without an adequate towards more
sustainable use of land and use of crops will entail significant risks both for biodiversity
caused by deforestation, landscape homogenization. The result being a direct reduction
in the ability of different ecosystem to capture CO; resulting in a significant reduction in
the ability to mitigate climate change. A shift towards lower meat consumption could lead
to a decreased need for extensive livestock thus lowering the risks associated with

zoonotic diseases spillovers®?8.

3.1.1.1. Malesia and the Nipah Virus

The expansion of agricultural areas and the intensification of livestock farming,
along with deforestation, emerge as crucial factors in the increased spread of zoonoses’?.
Urbanization and the expansion of commercial agricultural activities notably impact the
human-wildlife interface, leading to changes in ecosystem structure, forest fragmentation,
and heightened proximity among humans, livestock, and wildlife**°. This intensification

of interactions raises the potential for spillover of previously unknown pathogens between

326 Jones, B. A., Grace, D., Kock, R., Alonso, S., Rushton, J., Said, M. Y., McKeever, D., Mutua, F., Young,
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331 Biodiversity loss is a

livestock and humans, giving rise to new transmission cycles
critical element in this context, as the reduction of natural habitats affects species
diversity, compromising ecosystem stability and threatening the survival of many life
forms332.

An example of the combined negative impact of deforestation, agricultural
expansion, and livestock intensification is illustrated by the Nipah virus outbreak in
Malaysia, occurring from September 1998 to May 1999333, The Nipah virus is a zoonotic
infection that typically causes severe encephalitis in humans, with a mortality rate of
approximately 75%?334. In contrast to other viral outbreaks, the Nipah virus recorded a
lower number of cases (with over 640 human cases reported in South Asia or Southeast
Asia), but it exhibits high mortality rates**. In pigs, the mortality rate is around 40%,
with infected animals displaying respiratory or neurological symptoms depending on age,
and morbidity reaching 100%, indicating high contagion, and a significant proportion of

pigs may be infected asymptomatically>*S.
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The transmission of the Nipah virus can occur through consuming food
contaminated by bats or contact with infected saliva from a sick animal or person to a
susceptible individual®**’. Currently, there are no effective therapies or vaccines for this

disease?8.
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Figure 7 - Nipah virus outbreak in different countries according to the study by Devnath et al. (2022). On the
map, countries with the highest number of Nipah virus cases are highlighted in red, while those with natural
reservoirs but no outbreak so far are marked in blue.

In Malaysia, prior to the pandemic, there was an intensification of pig farming,
directly impacting Malaysian forests, which were extensively cleared for the
establishment of farming structures®*°. Additionally, the El Nifio-related drought in 1997-
1998 exacerbated anthropogenic fires in Indonesia, destroying around 5 million hectares
of forest through “slash-and-burn” cultivation, creating the most severe haze ever
recorded in Southeast Asia**’. The resulting haze, along with increased deforestation,

likely led forest fruit bats to move toward cultivated orchards**!. The bats, natural carriers
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of the Nipah virus, migrated to northern Malaysia, where numerous mango orchards were
planted near pig farms**>. Proximity to pig farms allowed contaminated fruits to fall and
be consumed by pigs; additionally, bat excretions contaminated pig feed and water’43.
The subsequent movement of these pigs to southern Malaysia, in smaller but denser
farms, had a direct impact on virus transmission and infection spread***. The infection
spread beyond Malaysia’s borders when virus-affected pigs were transported to
Singapore (which used to import pigs from Malaysia**) and subsequently slaughtered,

contributing to the virus spread among slaughterhouse workers346

. Consequently,
thousands of farms were closed, and a total of 265 people in Malaysia and Singapore were
infected, with 105 fatalities**’. Surprisingly, no new cases were reported in Malaysia or
Singapore after 1999348,

However, since 2001, Nipah virus cases have been reported in Bangladesh and
some regions of India**. Bangladesh experienced numerous Nipah virus infection
outbreaks, particularly in 2004%°, In this State, Nipah virus infection outbreaks are
seasonal, usually occurring annually between December and May?>!. The number of
reported cases decreased from 2016 due to an awareness campaign against consuming
raw date palm juice contaminated with bat urine, as the virus, although zoonotic, can be
transmitted through contaminated food®32. Nevertheless, between January 4, 2023, and
February 13, 2023, Bangladesh reported 11 cases of Nipah virus infection, with 10
confirmed and one probable case, resulting in eight deaths and a mortality rate of 73%33.

On January 29, 2024, Bangladesh reported its first Nipah virus fatality of the year, as a
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man passed away following the consumption of raw date juice®*. Deforestation also
influenced Nipah virus spread in Bangladesh, where many roost sites of Pteropus medius
bats were “frequently abandoned following harassment, hunting, or removal of roost trees
and that more unoccupied roosts are found near villages that have experienced Nipah
virus spillover”333,

As for India, six Nipah outbreaks occurred since 2001: the first two in 2001 and
2007 in Bengal (bordering Bangladesh), while the latest four occurred in Kerala, all since
May 2018%¢, Despite the considerable distance between these regions (over 2000 km?337),
the transmission modes of the outbreaks were similar: the virus demonstrated person-to-
person transmission (accounting for approximately 75% of cases, compared to 51% in

Bangladesh), raising concerns about the potential for Nipah virus to cause a global

pandemic?>8.

3.1.2. Water

With 783 million people are suffering from chronic hunger worldwide, the
pressure on food system to provide for sufficient and safe food has been growing in the
last decades®° 30, The surge in demand presents a significant challenge for the food

system. In the period between 2010 and 2050 the food demand is expected to grow
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between 35% and 56%%¢'. In many developing countries, a system resilient enough to
counter climate change and its effect still needs to be enhanced. This structural problem
causes serious threats to food security and the stability of the agriculture agricultural

sector which is always more threatened by the effects of climate change?®%?

. In addition,
the same countries which suffer malnutrition and hunger, often have problems with the
availability of water. Climate change is exacerbating the differences between developed
and developing countries for water availability and related food production. The poorest
countries are being subject to extreme weather events, such as droughts and floods, which
are predicted to grow both in severity ad frequency much more than high-income

countries’%?

. This unfolding of events is going to further increase the existing gap in food
security and water availability.

Water is not only crucial for survival, but it is an essential prerequisite for
agriculture. In many developing States the agricultural sector is the main source of
livelihood for millions of people®®*. In regions such as Sub-Saharan Africa and South
Asia the percentage of people working in the agricultural sector are respectively 52% and
42%3%, In this context water become an extremely important resource providing work
and food.

Water availability is necessary also for sanitation. The numerous risks associated
with water scarcity have led the UN to include clean water and sanitation inside the SDGs

as goal n.6°%°. The reason behind this choice is that still 2 billion people do not have

access to safely managed drinking water services and 771 million do not have even access
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to basic drinking water services®®’

. This significantly limits proper hygiene practices
causing sanitation problems making it easier for diseases to spread*®®. Worldwide 40% of
people lack the access to safe sanitation facilities. This phenomenon concerns mainly
low-income countries, where the levels of sanitation are minimal, with Sub-Saharan
Africa and southeastern Asia leading the ranking’®®. However, with low sanitation,
poorest household have a significantly higher possibility to contract food-borne
diseases®”°,

Water is a primary conduit for the transmission of illnesses and livestock is a
contributor to this issue. Diseases can be transmitted through fecal waste which infects
water sources. Livestock produces 85% of the fecal waste found in the environment. This
waste often makes its way into the environment, potentially contaminating drinking water
supplies and other water bodies. The situation is further exacerbated by the fact that many
bacteria present in faeces have developed resistance to antibiotics, making it difficult to
remove them from water sources. This resistance facilitates the spread of waterborne
zoonotic diseases. Consequently, individuals residing in proximity to contaminated water
sources are at an elevated risk of contracting various illnesses, posing a significant health
hazard. For instance, diarrhea, which can be transmitted through water, affects
approximately 4 billion individuals globally, and each year, around 2 million fatalities are
attributed to diseases associated with diarrhea. A significant portion of deaths associated
with waterborne or zoonotic diseases occur among children who interact with domestic
animal husbandry. Where young children are exposed to poor sanitary conditions, they
are the most likely to suffer from the interaction with livestock, which significantly
increase their vulnerability to zoonotic diseases. Thus, enhancements in hygienic

conditions and sanitary practices and facilitating access to clean water are critical
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measures for improving the living standards of the most improvised nations and for
preventing the proliferation of deadly diseases.

Access to water depends on geographical factors such as proximity and ease to
access water as well as economic factors like the cost of water supply. Sub-Sharan Africa
leads the rankings with only 64.41% of people having access to basic drinking water
services. It is followed by South Asia, even if with a substantial gap, where 90.79% of
the population can reach water from improved sources with a roundtrip collection time of

less than 30 minutes3’!.

East Asia & Pacific ~ Europe & Central Asia = Latin America & Caribbean ' Middle East & North Africa = North America = South Asia
@ sub-Saharan Africa

Figure 8 - People using at least basic drinking water services (% of population) by region, 2000-2020.
Source: The World Bank.

Although water is necessary for human and animals’ livelihood, water resources
have been over-used and due to several factors, such as rapid urbanization, intensive
agricultural and industrial use. If not properly managed, the water used in agriculture and
industries, can pose significant threats to water security>’2.

Agriculture and livestock systems may limit the amount of water available for

humans because of the large quantities of clean water they require. Agriculture is a major
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consumer of water. 70% of clean water available worldwide directly ends in the
agriculture sector for irrigation, and 30% of it is used to provide water for the livestock
industry. Due to the quantity of water used in agriculture, it is crucial than this large
amount of water is properly treated?’3. The use of chemical agents such as pesticides or
fertilizers directly threatens the quality and availability of water by contributing to water
pollution and biological contamination. Due to the demographic increase and the
subsequent increase in food demand, safeguarding water resources should be on primary
concern if we want to address the issue of water insecurity. By missing this target, we
would enter in a vicious cycle were the possibility to access clean water becomes even
more difficult due to its increased pollution by human activities. Climate change and
water pollution could thus reduce the already scarce and precious water and increase the
number of people worldwide that suffer from its scarcity’’*. As we have seen, human
activities are the primary responsible for climate change, which is again negatively
affecting the availably of water. Too often climate change has negatively affected
agricultural products. Extreme water events alternated by periods of droughts have
become unpredictable and more frequent’’>. These extreme events have been negatively
impacting food production and the economic wellbeing of farmers which are the ones
who are bearing the initial cost because of a significant rise in productivity’s costs.
However, increased costs in agriculture reverse directly on food security. The rise in the
costs of production results in higher prices for final products, making it more expensive
for final consumers to buy food items. Climate change exacerbates this situation by
directly causing damages to the agricultural sector and indirectly increasing the costs for
consumers. For this reason, sustainable water management practices should be
implemented to enhance the health and well-being of the most vulnerable communities

and to ensure long-term access to clean and safe water resources’’6.
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To evaluate the footprint of water used by the livestock sector is necessary to
divide between three different kinds of water: Blue, Green, and Gray. The blue water
footprint is: “The volume of freshwater consumed from global blue water resources
(surface and ground water that lies beneath the surface) to produce the goods and services
consumed by individuals or communities™””. The green water footprint is: “the volume
of water evaporated, transpired or incorporated by plants (i.e., consumed during the
production process) from global green water resources (rainwater stored in the root zone
of the s0il).>”®” The green water footprint is: “the volume of freshwater required to
assimilate a given load of pollutants, taking account of natural background concentrations
and existing environmental water quality standards.3”*”

The Water Footprint Network has developed a methodology according to which
it is possible to use to analyze the water management of livestock in order to assess its
sustainability called: “Water Footprint Methodology™**°. Thanks to this system it is
possible to analyze which are the best practices for water usage while dealing with
livestock and possible in which ways it is possible to increase its efficiency. The food
industry makes large use of “blue water”. The largest amounts of water are used to grow
food to feed animals, while the water drunk directly by animals during their live
represents only a small amount. To each farming animal is associate a different amount
of water depending on the final use and on the numbers of years that animal needs to be
raised. The type of meat that requires the largest amounts of water to be produced is beef.
To make 1 kilogram of beef, we need on average 15.414 liters. Beef is than followed by
sheep meat (10.411 I/Kg), pig meat (5.988 1/Kg), goat meat (5.521 1/Kg) and chicken meat
(4.325 1/Kg). the production of eggs and milk instead need the least amount of water
which respectively 3.265 I/Kg and 1.021 1/Kg?®!.

Waste management and disposal practices can cause serious harm to the
environment and human health. Leakages from manure storage, overflows caused heavy

rainfall are only part of the possible causes of dispersion into the environment of
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pathogens and chemical produced by livestock and dispersed trough water. For example,
Salmonella, when it enters cultivated fields, it might infect the vegetables. The
contamination can start due to heavy rainfall. Additionally, changes in wastewater
treatment and natural disasters like earthquakes can lead to water resource
contamination®®?,

A particular case concerning environmental harm due to water released by
management of livestock water is the case of nitrates. When nitrates that when dispersed
in the water cause the phenomenon of eutrophication. When nitrates end up in the water
they act as a fertilizer for algae. The process of eutrophication speeds up the growth of
algae. The implications are twofold. Firstly, algae consume big amounts of oxygen
present in the water to grow decreasing its levels in the water. Secondly, while they start
decomposing, they further release carbon dioxide. This process causes serious harm to
the aquatic flora and fauna.

The importance of making water safer and water-usage more sustainable is
necessary to safeguard the environment and human health. the incumbent increase in food
demand will require more water to be used in agriculture and livestock. New technologies
should be at the center of the discourse with upgraded irrigation systems or waste
management techniques like the Integrated System of Phytodepuration. Adopting farming
techniques such as integrated crop-livestock system and better land management to
prevent issues like overgrazing, which is directly responsible for alerting the water cycle.
Adopting this new system might present significant challenges, particularly for
developing countries which often lack the necessary investments and expertise in the
sector. Furthermore, boosting access to vaccines and implementing diagnostic systems
could provide significant advancements in tackling the emerging phenomenon of
antibiotics resistance, thus enhancing human environmental and animals’ health. An
integrated approach to reduce antimicrobial use in livestock is essential, supported by
action plans and surveillance systems to gather data on resistance. The sector’s
stakeholders must engage in reducing antimicrobial use, in line with WHO’s global action

plan and national strategies urged by the World Health Assembly.
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3.1.3. Climate change

The agri-food industry is a major contributor in GHG emissions contributing to a third
of all the GHG emissions®3. The increasing levels of CO, concentration in the atmosphere
are the negatively affecting the earth’s climate and increasing the global temperature. The
nature’s capacity to absorb COx has been surpassed by human CO; production®®*. In May
2023 CO; reached 424 parts per million (ppm) setting a record in CO; concentration in
the atmosphere®®’. In 1960, CO, emissions amounted to 320 ppm. It means that in the last

80 years the global growth rate for CO> was 0.8+ 0.1 per year.
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The livestock industry has grown significantly in the last decades leading to the

increase of the numbers of CO»-¢ emitted. If at the end of the 20" Century the global
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production of meat amounted to 218 million tones, by the year 2030 this number will
increase by 70%, bringing the global meat production at 367 million tones**°.

The latest estimates by FAO took 2015 as the base year for calculating the
environmental impact of the livestock sector. In 2015 the total CO»-e anthropogenic
emissions amounted to 52 Gt CO»-e. Out of this number the anthropogenic emissions by
the livestock sector accounted for 12%, producing 6.2Gt CO»-¢ of emissions in 20153%7.

The total anthropogenic emissions from the agri-food sector amounted to 16.3 Gt
COz-¢, meaning the 30% of all the anthropogenic emissions from that year®%®,

As we have seen above, the main GHG emitted by livestock industry is CH4*°.
Methane is a gas which, although it does not last as long as CO; in the atmosphere, is
significantly dangerous in the short run%,

The international community has made numerous commitments to reduce the level of
GHGs present in the atmosphere. For this reason, it becomes of paramount importance to
take action in those segments of the industry which pollute the most. Important
commitments have been made particularly by high-income and upper-middle-income

economies’’’.

Thanks to economic well-being the countries comprehend in this
classification have been consuming large quantities of meat consequently contributing to
63% of the emissions from the livestock sector. Instead, lower-middle-income and low-
income economies contribute respectively with 29% and 7%°°2.

One of the most prominent international commitments was made during the Paris

Agreement. The 21% Conference of the Parties (COP) was held in Paris 2015, and it set
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the ambitious aim to keep the global temperature rise below 2° Celsius compared to pre-

industrial levels3??

. Considering this critical need, efficient ways to implement measures
that tackle both CO> and non-CO, gasses in the livestock system is fundamental to
mitigate the climate impact of the industry.

There exist different ways to assess the environmental impact of the agri-food system.
FAO utilizes the Global Livestock Environmental Assessment Model (GLEAM)?*4. The
model considers the whole food chain and analyzes emission from the three principal
GHGs emitted: CO,, CH4, and N2O3%. The emissions can either be direct or indirect and
unfold in essentially three different stages of the food chain. At first, there are the
upstream emissions coming from feed. For feed it is intended all the stages that result in
food for livestock, including land use, fertilizers, pesticides, energy usage and transports.
At this stage alle the three GHGs taken into analysis are present. Secondly, there are the
on-farm emissions. Emissions at this stage are both direct, resulting from enteric
fermentation and manure management, concerning CHsand N»O, and indirect, due to the
on-farm energy consumption, only concerning CO; emissions. Lastly, there are the post-
farm emissions. They are only indirect, composed only by CO, and concern the stages
related to transport, primary processing, packing. The stages of retail and household
consumption however are not considered*®.

However not all the species of livestock pollute in the same way. Different kind of
animals require different area to live, different amounts of food and water and have

different life spans®®’

. However, the best way to tackle the increase of anthropogenic
emissions, is to analyze the environmental impact of each animal and to understand in
which quantities they are consumed.

Cattle is the major emitter of GHGs emissions with 3.8 COz-e per year. It is

responsible for 62% of the global emissions deriving from the livestock industry and of
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7.3% of global anthropogenic emissions. Furthermore, cattle require large spaces to grow.
To obtain 100 grams of protein from beef, it is necessary to use 163 m? of land. For the
other species the numbers are lower. Pigs contribute to 14% to livestock’s emissions with
10.7 m? of land use for 100 grams. Chickens contribute to 9% GHGs and require 7.1 m?

of land use for 100 grams?*%.
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Figure 10 - Sankey diagram of emission sources in 2015 by species, products, sources of emissions and
gasses.
Source: FAO.

As importantly as understating consumption preferences, also understating which part
of the food process involved in GHGs emissions is important to understand how this can
be improved. Among the stages highlighted, enteric fermentation and manure
management are responsible for 60% anthropogenic emissions of the livestock industry,
namely 3.7 Gt CO»-¢**°. During these two phases the anthropogenic gasses involved are
CH4 and N>O. Due to the expected increase in consumption of meat and dairy products,
the best way to avoid an escalation in anthropogenic gasses is through the optimization
of the processes relative to its production by reducing emission intensity*?’. Each meat or

diary product produces a specific number of emissions. Emission intensity is the indicator

3% Food and Agriculture Organization. (2023b). Livestock Emission Data at a Glance. Retrieved from
Shinyapps.io website: https://foodandagricultureorganization.shinyapps.io/GLEAMYV3_Public/
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(2013). Tackling climate change through livestock — A global assessment of emissions and mitigation
opportunities. Food and Agriculture Organization of the United Nations (FAO), Rome
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of that value*!. Through advancements in production efficiency, it is possible to operate
two kinds of improvements. The first is the ability to keep constant the amount of output
while, at the same time, reducing the environmental impact of the production. The
alternative strategy involves maintaining current levels of emissions while
simultaneously enhancing the production yield. The efficiency of different production
system variates accordingly to its ability to reduce emission intensities**?. However, this
is influenced by different environmental factors, methods and practices of farm
management, and the dynamics among different elements of the supply chain. Substantial
differences have been observed in emission intensity between the most and least efficient
systems within the same category of production. This highlights the need to fill the gap
in the areas of interest for reducing emissions. By identifying and implementing practices
from systems with lower emission intensities, the industry can significantly mitigate the
overall environmental impact of agricultural production*®3.

Although we usually focus on the global and regional environmental impact of the
livestock industry, the differences in regional production systems also reveal significant
differences. The differences variates according to the products selected, the range of specs
farmed and the advancement in management practices. Luckily enough, the same
countries which are major contributors to anthropogenic emissions relative to the
livestock sector are the same that have advanced technologies and production systems
which enable to have a more efficient supply chain. These practices help to keep emission
intensity per unit low. Low-middle-income countries, from their side, although
contributing significantly less to overall emissions, they have substantial shortcomings
from the production’s side, making their system less environmentally sustainable than

those in developed countries. Regions like Sub-Saharan Africa lack adequate agricultural
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facilities and infrastructures which lead to higher emission intensities resulting from less
efficient productions**4,

Together with Sub-Saharan Africa, also south America and many low-middle-income
countries in Asia have inefficient livestock production systems*?. This leaves space for
major improvements in the livestock sector. By lowering emissions per unit of output it
would be possible to increase the market while at the same time reducing overall
emissions. However, a decrease in emission intensity does not automatically equate to a
drop in total emissions. Should production expand at a rate that surpasses the efficiency
gains, overall emissions could still increase despite more efficient practices**.

Furthermore, if these efficiency improvements result in improved profitability, they
may drive additional expansion of the livestock industry, thereby increasing natural
resource exploitation. As a result, carefully crafted and possibly reimagined policies, as
well as adaptations of current policies, are critical to ensuring that efficiency gains do not
unintentionally result in increased production, nullifying emission intensity
improvements and contributing to further environmental degradation. These measures
must strike a strategic balance between enhancing production efficiency and lowering
absolute emissions while conserving natural resources*’’.

The present geographic trend and the increase in per capita income are strictly
associated with the increase in animal protein consumption. The trend shows that in just
30 years from 2020, the global demand for animal protein will be 21% higher. The
African continent will be the one experiencing the highest relative change with demand
for animal protein rising by 102%. Forecasts by the UN predict Africa’s population to
grow from 1.4 billion today to 2.5 billion people in 20508,
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Figure 11 - Global meat consumption, World, 1961 to 2050. Expressed in tonnes of meat. Data from 1961-
2013 is based on published FAO estimates; from 2013-2050 based on FAO projections. Projections are based
on future population projections and the expected impacts of regional and national economic growth trends
on meat consumption.

Source: Our World Data.

Knowing the impact of the livestock industry and the environmental damages that an
increase in demand for livestock products could cause, it becomes imperative to find
solutions to the increase in demand for meat. However, the increase in demand will be
met either through enhancing animal’s productivity or by increasing the number of
livestock to be raised. For this reason, only by improving the industry’s productivity and
efficiency we can hope of reducing the environmental impact of the industry. without
such interventions the only possible solution would be to increase the number of animals
to be raised. Under this response, predictions forecast that the livestock emissions could
reach 9.1 Gt COz-e by 2050, marking a 46.8% increase in anthropogenic emissions by
the livestock industry*®.

3.1.3.1. Methane

409 Food and Agriculture Organization (FAO). (2023b). New FAO report maps pathways towards lower
livestock emissions. Retrieved from Newsroom website: https://www.fao.org/newsroom/detail/new-fao-
report-maps-pathways-towards-lower-livestock-emissions/en
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When discussing about the environmental impact of the livestock industry it has
emerged the central role of methane (CH4) and its concertation. Differently from CO»,
methane is classified as a Short-Lived Climate Pollutant (SLCP)*'°. While CO,’s lifespan
is difficult to calculate because some of it is quickly absorbed, but a consistent part last
in the atmosphere for thousands of years, the atmospheric lifespan of CHs is of
approximately 12 years. Furthermore, when it is biologically produced, CH4 has a Global
Warming Potential (GWP) which ranges between 27 and 29.8 over a 100-year period*!!.
This means that a kilogram of methane has 27 times the capacity of a kilogram of CO» to
trap heath in the earth’s atmosphere over that period. However, when analyzed in the
shorter period, methane makes the most damages. In a 20-years span, CH4’s heat-trapping

412

capacity is 80 times that of CO>™'“. In the past two centuries anthropogenic CH4 emissions

have doubled. This rise is primarily attributable to the use that developed countries have

made of fossil fuels and food industry*'3.
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Figure 12 - Temperature impact over time for CO; and methane.
Source: The Breakthrough Institute.

For the livestock industry to decrease its environmental impact, and for the States to
meet their international climate obligations, it will be necessary to cut methane emissions
“by 11 to 30% by 2030, and 24 to 47% by 2050, compared to 2010 levels. "*'* By meeting
this target, global temperatures might fall by 0.2 C by mid-Century. However, as we have
understood, this will be a difficult challenge due to the expected global increase in
consumption of meat and dairy products. While there is potential for mitigation, full
implementation of these measures is unlikely, emphasizing the need for new and more
effective techniques. Agriculture accounts for 40% of all the anthropogenic emission of
CHg and livestock alone is responsible for 79% of it, mainly through enteric fermentation
in ruminants and from manure*'3.

Enteric fermentation is the microbial breakdown of complex carbohydrates like
cellulose into simpler compounds such as CO, and MH4. Methane is also produced
during the storage and handling of manure, as well as it is spread to pastures.

Methane emissions vary across livestock species. Ruminants, such as cattle,

buffaloes, goats, and sheep, release considerable amounts of methane through enteric

414 Arndt, C., Hristov, A. N., Price, W. J., McClelland, S. C., Pelaez, A. M., Cueva, S. F., ... Schwarm, A.
(2022). Full adoption of the most effective strategies to mitigate methane emissions by ruminants can help
meet the 1.5 °C target by 2030 but not 2050. Proceedings of the National Academy of Sciences, 119(20).
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fermentation, but non-ruminants, such as pigs and poultry, primarily emit methane
through waste management method. These variances are attributable to the intrinsic
physiological and anatomical differences between ruminants and non-ruminants, as well

as the variable techniques of manure storage used in various agricultural systems*!6.

3.1.4. Zoonotic Diseases

The livestock sector is rapidly growing due to rising incomes, dietary shifts, and

population expansion in middle- and A

low-income countries*'”.  While this y
presents opportunities for smallholders
and agribusinesses, there are concerns
about sustainability issues related to

equity, environmental impact, and

Reported events
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“nosos”, meaning illness*?!'. According to the World Health Organization (WHO), “a
zoonosis is an infectious disease that has jumped from a non-human animal to

7422 There are three categories as follows: a) endemic zoonoses, which are

humans
widespread and affect numerous people and animals; b) epidemic zoonoses, characterized
by sporadic occurrences in both time and space; and c¢) emerging and re-emerging
zoonoses, either newly appearing in a population or previously known but experiencing
a rapid increase in incidence or expanding geographical range*?3. Zoonotic diseases pose
a serious global health concern: about 75% of emerging infectious diseases are zoonotic,
causing approximately one billion cases of illness and millions of deaths annually***.
According to the study conducted by Rohr et al. (2019), agricultural activities have been
linked to over 25% of all and more than 50% of zoonotic infectious diseases that have
emerged in humans since 1940%>3. These proportions are expected to rise with the
expansion and intensification of agriculture*?%. Indeed, diseases transmitted from animals
to humans could lead to a mortality rate 12 times higher in 2050 than in 2020, marked by
an “exponential rate” of contagion and more frequent, larger spillovers facilitated by
population density*?’.

Zoonotic spillover from various domesticated animals and non-domesticated wild
animals (acting as intermediate hosts) to humans can occur through airborne, vector-

borne, or direct contact routes, including ingestion of contaminated food or contact with

animal bodily fluids*?®. Wildlife serves as the primary reservoir for many zoonotic

421 Rahman, Md. T., Sobur, Md. A., Islam, Md. S., Ievy, S., Hossain, Md. J., El Zowalaty, M. E., ... Ashour,
H. M. (2020). Zoonotic Diseases: Etiology, Impact, and Control. Microorganisms, 8(9), 1405.

422 World Health Organization. (2020). Zoonoses. Retrieved from World Health Organization website:
https://www.who.int/news-room/fact-sheets/detail/zoonoses

423 About. (2023). WHO EMRO | Zoonotic disease: emerging public health threats in the Region | RC61 |
About WHO. Retrieved from www.emro.who.int website: https:/www.emro.who.int/about-
who/rc61/zoonotic-diseases.html

424 Supra note 420.

425 Qupra note 30.

426 Qupra note 30.

427 Meadows, A. J., Stephenson, N., Madhav, N. K., & Oppenheim, B. (2023). Historical trends demonstrate
a pattern of increasingly frequent and severe spillover events of high-consequence zoonotic viruses. BMJ
Global Health, 8(11), ¢012026.

428 Milbank, C., & Vira, B. (2022). Wildmeat consumption and zoonotic spillover: contextualising disease
emergence and policy responses. The Lancet Planetary Health, 6(5), e439-e448.

100



diseases (71.8%)*°, and often also the dispersing factor**. However, only a small number
of diseases originating from wild animals continue to exhibit ongoing zoonotic
transmission, with the majority of human infections from these diseases being acquired
through human-to-human transmission*?!.

While traditional sources of animal food, such as bushmeat and backyard farming,
increase the risk of disease transmission from wild animals, intensive animal farming,
characterized by the close physical and genetic proximity of billions of animals raised
indoors annually, contributes to the emergence and escalation of epidemics*?.
Furthermore, the spread of pathogens from wild animals is indirectly influenced by
animal farming due to deforestation and biodiversity loss associated with the expansion
of agricultural land use***. These threats could intensify in the context of global warming,
a phenomenon worsened by the impact of animal farming**. Livestock contribute to
climate change through direct emissions (e.g., from enteric fermentation and manure
management) and indirect emissions (e.g., from feed-production activities and the
conversion of forests into pasture)***. Additionally, extensive animal agriculture acts as a
breeding ground for antimicrobial resistance**¢.

Examples of zoonotic pathogens in livestock populations include Highly
Pathogenic Avian Influenza (HPAI), such as H7N9 and H5N1, causing severe disease
and high mortality in infected poultry*}”. Another instance is African Swine Fever (ASF),
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a highly contagious viral disease with a mortality rate of up to 100%, leading to outbreaks
among domestic pigs in some EU countries**®. In 2023, there was a significant surge in
outbreaks compared to 2022, with 902 outbreaks recorded in domestic pig populations
across 16 European countries (10 of which were EU Member States) and 5,445 outbreaks
in wild populations across 19 European countries (13 of which were EU Member States)
from January 1 to July 22, 20234,

Antimicrobials, such as antibiotics, antivirals, antifungals and antiparasitic, are

medicines utilized for the prevention and treatment of infectious diseases across humans,

animals, and [ h
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Figure 14 — How antibiotic use increases antibiotic resistance.
Source: Benegal et al. (2020).

of antibiotics has been linked to the emergence and spread of microorganisms which are
resistant to them, rendering treatment ineffective and posing a serious risk to public
health***. When AMR develops in zoonotic bacteria present in animals and food, it can

compromise the efficacy of treating infectious diseases in both humans and animals***.
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Regarding antibiotic

overcrowded and

unsanitary conditions
present in intensive animal

farming facilities create an

ideal environment for
bacteria to flourish,
increasing the risk of

bacterial infections***. As a
result, the use of antibiotics
environments

in  such

worsens the issue

by
promoting the spread of
resistant bacteria®®.

As evident from Figure 4,
rapid detection, response,
and control of public health
emergencies, such as
zoonotic disease outbreaks,
are crucial in preventing the

global spread of diseases

and safeguarding
international health
security*46.

A multi-sectoral,

Number of cases

Number of cases

resistance, numerous studies have shown that the
A
[ Wild animal cases
2% Domestic animal cases
Bl Human cases

904
Domestic animal
80+ Vectors ¥ amplification
70 ' - 7 '." VJ Spillover
60 ;W
ol ‘: ' ﬁ
10 “ad~ ;P
30 a‘ Spillover 4 Spillover
20 m Human
’ amplification
104
{
04
B
[ Wild animal cases = Control benefits
13 Domestic animal cases o animalk
W Human cases
Rapid response
90 Early detection &
Forecasting
80 readiness ; Control benefits
r to people
704 £+ Control
operations
60-] =
50
404
30
204
104
04
0 7 14 21 28 35 42 49 56 63 70 77 84
Time (days)

Figure 15 - Clinical significance of disease ecology.

(A) Infection transmission and amplification among humans (red) occur
when a pathogen originating from wild animals (pink) transfers to livestock,
leading to an outbreak (light green) that enhances pathogen transmission to
humans.

(B) Early detection and control measures decrease disease occurrence in
humans (light blue) and animals (dark green).

Spillover arrows indicate inter-species transmission.

Source: Karesh et al. (2012).

interdisciplinary, and collaborative approach is essential for effectively controlling
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measures and ensuring the optimal health of humans, animals, and the environment,
reflecting the principles of the One Health concept*’.

To reduce the risk of livestock transmitting zoonotic microorganisms, essential
biosecurity measures such as environmental sanitation, culling infected animals,
vaccination, and movement restrictions are crucial**®. While culling infected animals is
effective, it raises ethical and cost concerns (due to animal loss and associated waste
management costs)**. A promising preventive approach involves vaccinating livestock
against disease vectors like mosquitoes and ticks, along with implementing biological
vector control measures**°.

In addition to traditional prevention methods like vaccinating wildlife, treatments,
disinfection, and chemical control, ecological interventions within the One Health
framework can be proposed*!. These interventions help regulate the density, distribution,
and infectiousness of wildlife hosts, as well as the survival and transmission of zoonotic
agents, reducing the risk of spillover*?. For instance, it’s advised not to plant fruit trees
near pig pens to control Nipah virus and blocking horses’ access to trees in pastures can
prevent Hendra virus transmission from bats*3*. Implementing ecological interventions
requires considering economic, social, and political factors**. Collaborative efforts
between countries are crucial for globally controlling emerging zoonotic diseases from

wildlife reservoirs*>.
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Chapter Four: Future Challenges

4.1. Alternatives to food consumption

As we have seen the global demand of animal products is projected to significantly
increase in the next decades. This demand will be met through a significant increase in
production. This surge will inevitably lead to the exploitation of many other natural
resources including water and land, as well as higher energy consumption. The strenuous
use of natural resources will raise pressing environmental concerns*®. Without
significant changes in the food chain the total emissions from the food sector, and in
particular of the livestock system, are expected to grow rising concerns from the

437 Environmental concerns are not the only one drawing

environmental point of view
attention. In high-income countries the consumption of animal products is limited on one
hand due to increase recognition of the environmental impact of the meat industry; on the
other hand, people are always more concerned with animals’ rights. The availability of
meat alternatives has begun to influence consumer behavior. It provides to those people
living in high-income countries with the possibility to make informed choices as for what
that eat and, in the measure, they are going to eat it**8. It exists wide consensus that dietary
shift from large quantities of meat to plant-based products is crucial for mitigating the
negative environmental impacts associated with the current food system. Reducing meat
consumption not only promises to decrease greenhouse gas emissions, deforestation, and
water use linked to livestock farming but also to contribute to the prevention of chronic

diseases and the promotion of a more ethical treatment of animals**.
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However, the portion meat consumers and the quantities of meat eaten every day
in high-income countries are significantly high. This not only have consequences on
planetary health but directly affects the health of those who consume large quantities of
meat, specifically of red meat. People living in high-income countries are estimated to be
16% of the world population. The meat consumption of this small portion of the global
population accounts for 33% of total meat consumed*¢°.

Although empirical studies suggest that in the short term also high-income
countries will contribute to the increase in per-capita meat consumption, the picture for
the long term might present a different scenario. The demand for meat is expected to grow
in upper-middle-income countries until 2040. From that moment on, lower-middle-
income countries will be the ones driving the global demand for meat. Forecasts intricate
that this growth will not stop only in the last few decades of this century. However, this
switch might happen earlies due to environmental factors or ethical reasons such as
animal’s rights. As for low-income countries, different studies on the relation between
rising incomes and meat consumption agree that the demand for animal proteins will
represent the biggest percentage growth. Despite this, the actual increase in meat
consumption per individual is likely to face limitations due to economic constraints. As
these economies develop, and assuming there is an improvement in the general populace's
purchasing power, one can anticipate a gradual but steady elevation in meat consumption,
reflecting broader global trends*¢!.

Economic expansion and rapid urbanization and the proliferation of the fast-food
industry are paving the way for notable shift in dietary patters in middle-income countries.
As disposable incomes rise, a departure from traditional eating habits is expected, leading
to an increased preference for convenience foods, including meat-based products. This
dynamic is set to reshape the food landscape, signaling a move towards a higher demand

for animal protein as part of the daily diet*®?,
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4.1.1. Towards a meatless diet?

Having understood the environmental impact of livestock production it is
important to check whether there are other food systems which could be taken into
consideration for limiting the growth of animal-based products and switch towards more
sustainable diets.

For instance, if we would eliminate each type of meat and dairy products from our
diets, the results would be particularly striking. Completely removing meat from our diets
would imply a total shift towards vegetables and plant-based food. Although we think
that by eating more vegetables and plant-based food we would need much more land, it
1s quite surprising to hear that the cropland necessary to grow food only for human
consumption would be less than today’s usage.

Out of the total agricultural land, 75% of it is used for pasture and 25% for
cropland. Only by analyzing cropland, 57% of it is used to directly feed humans, while
the remaining 37% of crops are fed to animals. In the hypothetic scenario where we would
adopt a vegan diet the use of pasture would be cleared, with a 40% increase in cropland.
In the same scenario, the researchers forecast a dramatic reduction in agricultural land
use. This would cover only one billion hectares from the current 4.1 billion hectares which
are used today for agricultural land*®3. However, it's noteworthy that significant
reductions in land use don't necessarily come only from a completely vegan lifestyle. We
could identify other three scenarios. The first is the elimination of beef and mutton from
our diet, however leaving dairy products. This would produce a reduction form 4.13
billion hectares to 2.21 billion hectares divided respectively in 1.17 billion for cropland
and 1.04 in pasture. If in the same scenario we choose to also eliminate diary, we wouldn’t
need pasture lands and the total amount of cropland necessary to cover animals’ and
humans’ diets would be of 1.1 billion hectares of cropland. In this scenario poultry, eggs,
and fish. The last intermediate scenario between veganism and today’s meat consumption
is removing all the meat, dairy and poultry and leaving only eggs and fish. In this case we
would need 1.02 billion hectares of cropland. These last two scenarios and vegan one

does not present significant differences in terms of land used to grow crop. The most
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evident difference is the complete elimination of pastureland and a slight diminution in
total cropland*®+.

As we have seen lar quantitates of land and food are needed to grow for livestock
and for livestock to graze. Although it is true that to grow livestock it is needed a large
number of natural resources, the proteins, and nutrients that we get when eating meat are
of high-quality. However, the process of conversion from feed to animal products is
relatively low in terms of conversion and depends highly on the type of meat produced.
This happens because big animals require large quantities of food to sustain their basic
life processes, in the same way as humans. For this reason, if we analyze the calories and
proteins output of beef, we see that it is signifyingly low, thus proving the inefficiency
and the high costs incurred to sustain these animals. The energy efficiency of beefis 1.9%.
it means that out of an impute of feed of 100 calories that the animal receives, beef
produces only 2 calories. Similar calculations could be made for protein output. Out of
100 proteins that are needed to produce beef, it gives back only 4 proteins. This suggests
the striking disparity proteins and calories’ conversion rate for livestock. The two most
efficient animal products are milk and eggs. Milk gives back 24% of the energy impute it
receives and the same amount also apply for protein input. Eggs instead are less efficient
from the energy perspective, giving back only 19% of the energy output, while on the
protein side, they give back 25% of the protein input they receive®®>.

Therefore, reducing meat consumption, particularly of those types of meat which
are energy and protein inefficient, could significantly rebalance these losses. This
reduction could lead to a substantial decrease in the amount of cropland required to
produce feed, consequently leading to the restoration of vast areas to their natural state,

with the possibility of reverting billions of hectares back to forests, restoring biodiversity.

4.1.2. Cell-Based Food
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The risks connected to the increase in animal farming have been internationally
acknowledged. However, the increase in demand for meat requires us to think about
valuable options which would mitigate the livestock’s impact on climate change, public
health and at the same time to be in line with the principles of sustainable development.
The solutions should take into consideration different factors such as social and economic
constraints, cultural differences, and various ethical questions.

During the last decades the scientific community has tried to find solutions to
these challenges which could be implemented without affecting the nutritional values that
need to be respected for a balanced diet. More eco-friendly solutions to meat consumption
which would help in transitioning away from animals’ proteins have been investigated

29 ¢¢

and have entered the marked. An innovative solution has been found in “in vitro” “cell-
based” “cultivated” meat. Technological innovations in the field of cell reproduction have
paved the way for the development of meat which could be a valuable option to enhance
animal’s rights and increase food security*®S.

The first cultured beef burger was presented in London in 2013 by a Douch team
of researchers. It was estimated that the creation of this first burger costed 250.000€. the
burger was created through muscle tissues from taken from a cow*®’.

While many countries still have not opened the marked for cultivated meat, other
countries have done significant step forwards in this sector. This is the case of Israel, the
United States or Singapore. Singapore was the first country to open the market for
cultured chicken. Since 2020 it is possible to buy cultured meat in the Singaporean
market*%®, Many other countries are considering opening their markets to cultured meat,
however before that such new food items could be commercially available, they must
satisfy safety standards which are different depending on the region. Consumer safety is
of paramount importance, thus enhancing regulatory practices that ensure the safety of

these products by regulatory agencies is fundamental. Moreover, due to the fast rate of

technological innovation States should not be left behind in properly addressing
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legislative and safety standards which might create problems for the commercialization
of these new foods*®°.

However, the commercialization of cultured meat is not following the same pace
of advancement everywhere. Singapore is a country which is almost entirely reliant on
export for what concerns food. For this reason, it is vital for its autonomy to invest in
research and embrace new technologies which could help to sustain their nutritional
needs. In the same way Singaporean authorities are adapting the existing regulatory
framework to their new legislative needs. In 2019 the Singapore Food Agency (SFA)
approved the new regulatory framework concerning the introduction of cultured chicken
into the Singaporean market*’°. Being considered a novel food, the SFA did not have a
comprehensive definition for cultured meat as it does for other traditional proteins.
Cultured meat is defined as “meat developed from animal cell culture, where the process
to produce cultured meat involves growing the selected cell lines (or stem cells) in a
bioreactor. These cells are grown in a suitable growth media, and subsequently onto a
‘scaffold’ to produce products resembling meat muscle™’!. Having acquired the status of
novel food, for those companies which produce cultured meat, they are required to
produce documentation which satisfies safety requirements. To do so, SFA itself has
published clear guidelines outlining the required information needed to avoid potential
risks thought-out all the chain of production. Having specific controls during each stage
of production is particularly important considering the short period of commercialization
of the product and the speed of technological innovations in the sector. Thus, the
legislative process will have to keep up with the advancements of this constantly evolving
field. The SFA has developed a monitoring system with which it is able to assess the
compliance of the different products with national standards. This was achieved through
the establishment of the Novel Food Safety Expert Working Group, which is composed

of professionals form different areas concerning food safety*’2.
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Over time, the technologies behind cell-based food production have evolved
significantly. This has opened up a new market which however has been explored only
by a few countries, but which is anticipated to largely expand. In light of these rapid
advancements, States should be proactive in establishing sufficiently stable regulatory
frameworks which are able to communicate between each other’s. One of the main
challenges will be the development of the machineries, such as bioreactors, necessary for
industrial production and without which it would be difficult to produce in large-scale’3.

The limited data available on production make it difficult to correctly estimate the
environmental impact of the industries. Studies which have been conducted heavy rely
on statistical methods. Major differences have been found for what concerns beef as
compared to poultry and port. Cultured meat could reduce the GHGs emissions of 75%
for what concerns beef. On the other hand, for pork and poultry studies do not see major
improvements in GHGs emissions, but with major room for improvements. Overall
available data suggest that cultured meat production can present a valuable alternative to
livestock and a solid solution for the reduction of the emissions of the livestock sector,
particularly for meat, which is has the highest environmental impact among the livestock
species*’*. However, it is improbable that such product will become broadly accessible in
the immediate future. Consequently, while there are high hopes that cultured meat could
represent a future food source, it should not be considered an immediate remedy for the
pressing and immediate actions required to fulfill the SDGs especially combating world

hunger.

4.2. Strength and Weaknesses in Today’s Multilateralism

We have seen the profound implications that the food industry and in particular
the livestock system has both on people’s health and on the environment. The large array

of issues connected to food safety and food security are at the forefront of the international
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agenda and it would not be possible to address them otherwise*’>. However, to be
properly addressed, it is important to understand the intricate web of factors that are
involved at the national and international level. Despite being recognized as two
fundamental pillars for social and economic development, the standards that ensure the
full enjoyment of the rights connected to food safety and food security are not uniformly
applied. Policies and legislation are being constantly updated to keep up with the increase
of challenges surrounding these subjects. However, this is a problematic task that only
some states can fully satisfy*’®,

While developed states con rely on high safety standards and on food availability,
the same does not happen uniformly around the globe. The gap between high-income and
low-income States in accessing nutritious and culturally appropriated diets still represents
a huge obstacle for the enjoyment of food security and nutrition and for equitable food
distribution*”’. These disparities reflect a more general trend were developed states can
rely on secure food supplies while 10% of the global population suffers from hunger.
Addressing the challenges brought by food insecurity is fundamental prerequisite for
fostering sustainable development and avoiding the spread of diseases which originate
from hunger, water scarcity and the associated hygiene problems*’8.

Finding solutions to these problems cannot be something feasible by singular
States. There is the need for an integrated approach by the international community of
States, international organizations, NGOs and the private sector to work together. As
highlighted in the first chapter there exists different ways in which it is possible to help
low-middle-income counties with food security problems. Many states operate through
food aids, but the most effective practices are those projects which foster autonomous

agricultural development and enhance food independence. However, to do so, it is
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required that food aids and investment in the food systems of various countries to be in
coordination with local policies. Furthermore, what is most important for the developing
states to catch up is the possibility to access the market. Unfair practices limit the access
of developing states to foreign markets. This situation is worsened especially because
developing countries cannot access the same amount of governmental aid that the
governments of developed states can offer to the most vulnerable sectors*”®. To address
these issues is not an easy task. Often when such complex issues come up, the best way
to address them is through multilateral cooperation. At the same time, bringing multiple
actors together result in numerous competing interests which are commonly known for
slowing down the decision-making process thus undermining the effectiveness of the
solutions.

The work done inside the WTO and previously in the GATT has helped to provide
an international scenario where these differences can be addressed, and it significantly
improved the volume of trade in food and agriculture*®. If in 1995 the volume of food
and agriculture trade was 450 B$ and in 2005 was 700 b$, finally the volume in 2020
amounted to almost 1,500 BS. This trend shows that the period between the establishment
of the WTO and the 2008 financial crise marked a substantial increase in global trade in

481 Two events

the sector, stimulated by many multilateral and regional agreements
helped to boost international market in food and agriculture the accession of China inside
the WTO and the historical objectives achieved through the establishment of the
Agreement on Agriculture and its subsequent developments*?. In the period between the
establishment of the WTO and 2011, low-middle-income States have been able to
increase of 10% their share of the market reaching 40%. However, after a renewed
increase in trade in the aftermath of the financial crise in 2011/2012, global food and

agricultural trade has only slightly increased. This meant that also the share of trade of
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developing countries has remained the same since then. The trend of food and agriculture
market integration reflected a general trend where States became more prepositive in
entering multilateral agreements and the willing to expand the number of trading partners.
If on the one hand the steady increase in trade relations has brough countries closer, it
also implies that some countries have increasingly become dependent on exports to satisfy
their nutritional needs*®?.

Now countries which, for geographical reason could not produce sufficient and
variegated amounts of food have increased the stability of their food system through
imports by countries which generate food surplus. On the contrary, the absence of food
imports would make the prices for food levitate due to the scarcity of imports and lack
for natural resources*®*,

The fruitful growth of trade in the agri-food sector has come with significant
improvements for the attainment of higher food security standards, whoever modern
critics argue that this development has come with two significant shortcomings. The first
is environmental protection. Increased productivity and the rise in global food demand
have resulted in general trend of environmental pollution and periods of overproduction
were the most resourceful countries exploited natural resources, often used to grow
livestock contributing significantly to the increase in anthropogenic GHG emissions**.
A major problem associated with overproduction is the distortion of the prices related to
a particular good. This had consequences particularly in developing countries where the
offer for food raised but states were not able to provide sufficient subsides to the people
working in the agricultural sector for balancing the decrease in the price for goods. The
equilibrium bought by the concept of comparative advantage as applied in the agri-food
system ceases to produce positive results. This directly affected farmers who see the
prices for their goods reduced by the entry of foreign products at a lower price. Although
this might be a good opportunity for final consumers to purchase their good at a lower

price than usual, it produces negative results in farmer’s income. As we have seen the
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countries which are the most reliable on agriculture for national GDP are least developed
or developing countries. Price volatility then produces particularly severe outcomes in
these regions which do not have the same possibly as developed countries to counter agri-
food market distortion*3°.

The second relevant issue are differences in anthropogenic GHG emissions.
Developed States have historically contributed more to the production of GHG than
developing states*®’. This has helped them to develop significantly earlier and to growth
their economies. Nowadays the share of global cumulative emission is decreasing for
developed states while is increasing for developing. Although several commitments have
been made at the international level to reduce GHGs, developing states argue that since
they have historically polluted less, they now should be granted more margins to reduce
their emissions so that they could reduce the economic and technological gap with
developed economies. This could create significant problem in the reduction of GHG
emissions and slow down the decarbonization process*®.

One thing that cold bridge the gap between developing and developed States in
terms of increased productiveness and lower emissions are technological transfers*®.
However, numerous obstacles to technological transfer stand in the way of sustainable
development, making it challenging for nations to engage in multilateral agreements. In
fact, although generally an open agri-food trade system is synonym of better food
security, there are some cases in which the lack of sufficient technological development
poses a significant threat. Developing countries which are also net-food-importers trade
openness results in food insecurity if the country, because the benefit brought by imports
are outweighed by the negative effects that those imports produce on the agricultural

sector of the country**°. This situation might be exacerbated by the absence of advanced
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infrastructures for agriculture, scarce agricultural education, untrained personnel, tush
resulting in low output and inefficiency*!.

Although this situation might push developing States to prefer regional trade
agreements to boost productivity outcomes of neighboring and economic-like countries
and by fostering value chains, this might not be the right solution. Multilateral agreements
offer better conditions for developing countries which may lack the necessary resources
and expertise to effectively negotiate and fulfill regional trade agreements. As a result,
these countries risk being marginalized in the negotiations, missing out on potential

economic benefits**2

. In contrast, reforming trade on a multilateral level can yield greater
global benefits, offering a more effective means of improving market access and
stimulating economic growth across all countries. This approach ensures that the
advantages of trade are more evenly distributed, helping to bridge the gap between high-
income and low-income nations**3. Moreover, when dealing with externalities such as
climate change and anthropogenic GHG emissions, they cannot be dealt at national or
regional level. In these instances, the complexities of negotiating and implementing
agreements are outweighed by the necessity of multilateral approaches, which stand as
the only effective means to tackle global environmental issues. Trade regulations can
extend the effectiveness of policies that consider the broader social costs associated with
these externalities. Environmentally sustainable practices cannot be achieved only
through a more efficient use of resources. As broadly investigated in the previous chapter,
agriculture has a particularly high impact of the environment both at the local and global
level, thus trade can sometimes incentivize economic growth over environmental
sustainability. For this reason, policies aimed at reducing the environmental should be

promote though multilateral trade agreements. This role has been undertaken by the WTO
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and harmonize and foster harmonization over policies that support economic growth but

at the same time, protect the planet’s health**,

4.3. The Role of Italy

During the last century Italy has gained a central role in the international debate
concerning food security. Its involvement can be traced back since the start of the 20™
century.

Half a decade before the creation of FAO, the belief that agriculture and food
security should play a central role in international relations was already present. However,
this desire did not materialize itself until the figure of David Lubin arrived. Lubin was an
American merchant born in 1849. He believed that at his time the agricultural sector was
not sufficiently protected by the government. He was convinced that the creation of an
international center of data collection on agriculture could have helped farmers to deal
better with the uncertainties of the agricultural market. His theories provided for
mechanism in which, through the exchange of relevant information, farmers could
reallocate goods in times of overproduction. At the same time this mechanism would have
provided an increase in food security in those areas which lacked sufficient agricultural
output. This mechanism could have been applied internationally with a sufficient
lowering of trade barriers. Unfortunately, his ideas did not find a fertile ground in the US
where he first proposed his theories**>.

Lubin then chose to go to Italy where he exposed the same ideas to the King of
Italy, Vittorio Emanuele III. The king positively welcomed its project and organized a
first conference where the possibility of the creation of an international center for
agricultural data collection. On the 7" of June 1905 the International Institute of

Agriculture (IIA) came into existence. The conference was attended by members of 40
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different states. although the institute had limited operativity, it provided significant
contribution to the assessment of the international health status of agriculture*®.

The second world war led to the creation of the UN and its agencies, along with
them FAO. Initially the headquarter of FAO was in Washington, however, at its 5%
general conference it was decided to move it in Rome. It was decided that what was the
ITA would have been incorporate into the new organization. The ceased its operations in
194847,

Today Italy hosts in its capital also the WFP and IFAD, respectively since 1961
and 1977. The three UN Rome-Based Agencies have transformed Rome into the world

capital for the fight against malnutrition and hunger.

4.3.1. Italy and the 2030 Agenda for Sustainable Development

As a member state of the UN and as country leader in the debate around food
security and nutrition, Italy is working to achieve its commitments under the UN 2030
Agenda for sustainable development. Though the National Strategy for Sustainable
Development (SNSvs), Italy set specific goals to increase its circular economy and to
decrease its emissions of CO2.

In between 2010 and 2021 Italy has been able to improve 7 goals: sustainable zero
hunger (Goal 2), good health and wellbeing (Goal 3), quality education (Goal 4), gender
equality (Goal 5), clean and affordable energy (Goal 7), industry, innovation, and
infrastructure (Goal 9), climate action (Goal 13). On the other hand, Italy has performed
negatively on: no poverty (Goal 1), clean water and sanitation (Goal 6), life on land (Goal
15), peace, justice, and solid institutions (Goal 16) and partnership to achieve the goals

(Goal 17)*8,

496 Niccolo Mignemi, & d’Onofio, F. (2023). The International Institute of Agriculture and the
Information Infrastructure of World Trade (1905-1946). Histoire & Mesure, XXXVIII(1), 13-38.

47 Food and Agricolture Organization & Ministero degli Affari Esteri. (2011). FAO/Italy History in the
making FAO/Italia Una storia che viene da lontano. Food and Agricolture Organization.

498 Alleanza Italiana per lo Sviluppo Sostenibile ASviS. (2022). Rapporto ASviS 2022 - Alleanza Italiana
per lo Sviluppo Sostenibile. Retrieved from asvis.it website: https://asvis.it/rapporto-asvis-2022/
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Conclusion

The intent of this thesis was to provide a comprehensive overview of the intricate
connection between food security, human health, and environmental sustainability.
Nowadays talking about these issues separately would mean not being able to properly
address them.

The first chapter introduced the concept of food safety and food security and their
evolution. These two concepts, although they developed differently during history, today
represent two fundamental pillars of the civil society. The history of human development
is strictly connected to food security. Since the first nomads decided to settle, the need to
procure sufficient food has spurred humans to develop new techniques to grow crops and
to rise livestock in always more efficient and reliable ways. Thanks to these technological
advancements, the production of food grew at a fast rate and with it the heath’s
population. The strict tie between food and population had caught the interest scholars
who wanted to investigate this relation. The theories related to food security and
demographic growth have been explored since the 16™ century with the work of Giovanni
Botero and his theories about the correlation of food availability and cities. Significant
contributions also came from Malthus in the 18" century. Malthus thought that the
demographic growth of the population would have followed an exponential growth while
the agricultural production a linear one. This would have resulted in a situation where the
gap in food production would have affected large segments of the population due to its
impossibility to catch up with demographic growth. He also expressed his view about the
limits of demographic growth. He explained we would have reached a point where earth’s
population would have automatically adjusted as to the food available. However, Malthus
failed to properly analyze the past of development of agricultural and food technologies
which, contrarily to his predictions, have been able to follow the exponential growth of
the population, even overcome it. The latest advancements in this field came from the
Sen. Thanks to the extensive studies and literature present in the 20" centuries, Sen
proposed a change of paradigm. Until Sen’s contribution, food security was understood
in connection with production, making quantity the principal parameter with which food
security was measured. Instead, Sen proposed a model which predesigned accessibility
over availability. In his opinion, we do not lack the ability to set up productive systems

capable of sustaining the dietary needs of people, but the problem resides in our ability to
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uniformly expand the food system. In this perspective, it is the supply chain that still
needs improvements. Today, together with access and availability, food security
encompasses four other aspects: Utilization, Stability, Agency, and Sustainability.

Another important aspect when dealing with food is food safety. Food safety has
detached itself from food security and has evolved as a separate branch of the food
system. Its emergence is strictly connected to the need to increase both sanitary and food
standards. This can be done both at the institutional level and the private level. Nowadays,
food safety has acquired a leading position in the debate concerning food and nutrition.
This has happened due to the increasing deaths related to foodborne diseases and the risk
associated with zoonoses.

The importance of granting food safety and food security has been recognized at
the international level trough the creation of different agencies and organizations that
specifically deal with the enhancement of a system able to provide sufficient and safe
food for everyone. The United Nations have acquired a leading role in this field trough
the establishment of the three Rome-based agencies: World Food Programme, Food and
Agriculture Organization, International Fund for Agricultural Development. Thanks to
the work done through these three agencies significant step forwards are being made in
combating hunger, fighting poverty, and boosting sustainable development. Along with
them, other agencies have contributed to developing projects aimed at enhancing food
safety and food security. The work performed by different agencies can be divided in
essentially two categories: short-term food supplies and long-term projects.

Sometimes it is the ability to act quickly and effectively that might prevent a crise
from rising or to spread, and in this sense short-term food supplies are essential in
preventing or containing food crises. On the other hand, long-term projects have a more
substantial role and can achieve long-lasting results. However, the completion of both
kinds of projects was found to be the most effective when local community was actively
involved in them. Providing food aims, although effective in the short term, does not help
with self-sufficiency. The most food insecure States should acquire know-how to
decrease their dependency on other Stats and develop a food system able to satisfy the
nutritional needs of the population in a logic of sustainable development. This requires
major investments but is the best solution in other to reduce hunger and poverty in the

world.
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The central issue about population growth and the increase in food demand is the
sustainability of the food system. Numerous studies have shown that the food system is
responsible for one third of global anthropogenic GHG emissions. This means that an
increase in food demand will most likely produce an increase in the emissions from the
various sectors of the food chain. Therefore, to meet the sustainable development
objectives to which have states have extensively committed they will have to take
significant policy measures which aim at the reduction of the emissions from the food
sector. This analysis leads us to the third chapter. Most the anthropogenic GHG which
come from the food system come from the livestock sector. The livestock sector alone is
responsible from 11% to 18% of global anthropogenic GHG emissions. This rises serious
concerns on the environmental sustainability of the sector which is expected to grow as
population will increase and incomes will rise. The consume of meat will grow
particularly in developing countries as the per-capita income will allow large share or the
population to include meat in their diets. However, in these countries the livestock sector
is not as advanced as in developed states. For this reason, although the production of meat
in developed states is higher than in developing ones, it comparatively pollutes less. Thus,
to increase efficiency should be at the forefront of the policy agenda of developing states.

Finally, States should look at other available options which could mitigate the
environmental impact of the livestock sector. Plant-based food and cultured meat are two
of the wide range of solutions that might be explored. These innovations can contribute
to increase food security while aligning with sustainable development goals, albeit it is
necessary to acknowledge the challenges of consumer acceptance and new regulatory
frameworks. To do so state should explore the possibility to enter multilateral agreements
where a coordinated action could boost equitable trade, technological transfers, and
global governance in fostering sustainable development and ensuring equitable food
production.

This thesis calls for and integrated policy action which would encompass
environmental protection, public health, and equitable access to food. This matter must
be addressed though international collaboration, investment in sustainable technologies,

and the empowerment of communities to participate actively in shaping food systems.
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