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Abstract

The paper outlines the impact of gene editing techniques applied to crops and their
derived products on the right to adequate food, as it has been developed under international law.
The objective of the research is to assess whether such framework is apt to protect the right to
adequate food and the role of national policies and legislation in this regard. After analysing the
current regulatory scenario of gene edited plants and their derived products, as well
international law's instruments directly and indirectly protecting the right to adequate food, the
paper argues that the international framework converges on a core of principles and rules which
lay the basis for the fulfilment of the right to adequate food. At the same time, there is a global
tendency to foster innovation and adopt more lenient regulation for certain uses of gene editing.
However, while such techniques may be either beneficial or detrimental for the right to food,
depending on the strategic purposes for which they are employed, it falls upon states to
implement regulations which strike a balance between innovation and social interests, ensuring
a fair and trustworthy development of gene editing techniques, contributing effectively to food
accessibility, safety and acceptability.
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1. Introduction

Although genetic engineering has been developed mainly in the last fifty years,
“conventional breeding techniques” or “classical breeding techniques”, directed at
domesticating wild plants and improving cultivations through the selection of seeds
showing higher growth rates, or more adaptable and resilient to climate change and
exogenous attacks, were known to farmers since first human settlements®. However, it
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was only with the advent of modern biotechnology, at the end of the 1970s, that breeding
and selection became exponentially more rapid and precise, leading to the industrial
production and marketing of the first generation of genetically modified organisms
(GMOs)’. Biotechnologies have evolved exponentially over the last two decades, with
New Genomic Techniques (NGTs) standing out as more affordable, precise and rapid
techniques, when compared with transgenesis. Among NGTs, gene editing shows
promises of deployment in a panoply of applications, ranging from agriculture and food
production to medicine, pharmaceuticals and sustainable sources of energy. Gene
editing through site-directed nucleases (SDNs), such as CRISPR Cas9 (Clustered
Regularly Interspaced Short Palindromic Repeats and associated protein 9), allow for
genetic modifications through the insertion or deletion of a desired sequence in a precise
location of the genome. Three types of alterations may be identified: SDN-1 introducing
base-pair modifications or insertions or deletions, without introducing exogenous DNA;
SDN-2 using a DNA template to produce a targeted alteration through “homologous
recombination”; SDN-3 introducing extraneous DNA by the means of exact deletion or
insertion of genes”.

In the agri-food sector, gene editing is purporting to provide for a more
sustainable agriculture, with a focus on crops resistant to biotic and abiotic stresses,
plants tolerant to parasites and viruses, or with improved nutritional values®. In the
context of environmental sustainability, gene editing techniques may allow farming in
deteriorated areas affected by climate change and pollution and reinstate biological
diversity in rural depleted ecosystems. Besides, gene editing offers prospects of
improving global food quality standards, as well contributing to the production of
higher amounts of supplies, which will be required in the future, as a foreseeable
consequence of the growing global population’. Gene editing used in combination with
artificial intelligence increases the speed of yields growth and enhances more rapidly
nutritional values of food. Artificial intelligence and gene editing techniques may also
be used in association to find new proteins as substitutes of meat and dairy products,
with the purpose of abating carbon emissions®.

Considering the potential of gene editing techniques of increasing both the
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quantity and quality of food supplies, thus becoming a fundamental tool in tackling
hunger and malnutrition, it comes as no surprise that it has been attracting a growing
interest at governmental, academic and industrial level’. Despite the prospected
advantages, however, it is still debated whether gene edited cultivations and their
resulting products could be unsafe for human health and the environment. As a matter
of fact, unintended genetic insertions and off-target effects, potentially able to develop
toxins and allergens in organisms, albeit unlikely to happen in modifications SDN-1
and SDN-2, cannot be ruled out completely'®. Furthermore, gene editing applied to the
agri-food sector may be market-oriented and have the effect to globalise food
productions undiscriminatingly, thus reducing biological diversity and limiting dietary
choices of individuals.

Against this background, the paper examines the legal, as well the ethical
framework, for the deployment of gene editing techniques in agriculture, under the lens
of their impact on the human right to adequate food, as it has been developed under the
international law’s instruments provided by the Universal Declaration of Human Rights
(UDHR)", the International Covenant on Economic, Social and Cultural Rights
(ICESCR)"?, and as further specified by the Committee on Economic, Social and
Cultural Rights of the United Nations (CESCR). Since gene edited plants are released
in the environment, with possible adverse consequences on biodiversity, the relevant
provisions of the international Convention of Rio on the Biological Diversity (CBD)
and its additional protocols should be applied too'?.

Under another perspective, when patentability conditions are met, patents may
be granted on gene edited plants and their derived food, in the view of fostering
innovation and support the agri-food industry. However, patents exclusive rights may
pose obstacles to food accessibility, especially for countries which are less economically
developed'.

Against this background, it could be argued that, while gene editing techniques
are per se ethically neutral, governmental policies and regulation are of pivotal
importance in determining their sustainable and fair employment. If imposing a priori
a ban to NGTs would unjustifiably deprive individuals of fundamental technology, at
the same time, appropriate mitigation measures should be put in place to ensure that the
human right to adequate food is fully realised.
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2. Regulatory Overview

In the view of fostering the production of gene edited plants and their derived
food, several countries have opted for a de-regulated approach or simplified procedures
regarding certain types of gene edited plants and their derived products. As a matter of
fact, while SDN-3 alterations continue to be broadly considered transgenesis and fall
within the category of GMOs, SDN-1 and SDN-2 modifications characterised by the
absence of extraneous genes in end-products, albeit with different nuances in national
legislation, have been increasingly exempted from GMOs regulation'.

The United States, for instance, did not adopt sectorial laws for GMOs but
adapted existing legislation, integrating general law with specific chapters dedicated to
biotechnology. The Coordinated Framework for Regulation of Biotechnology,
published in 1986 by the White House Office of Science and Technology Policy
(OSTP), provided a set of rules ensuring food safety and the protection of the
environment, as well competence repartition and coordination among the US
Department of Agriculture (USDA), the Food and Drug Administration (FDA), and the
Environmental Protection Agency (EPA)'®. As regards plants, the Department of
Agriculture (USDA) has incorporated specific provisions for organisms or products
obtained through genetic engineering techniques into federal law'’. A permit from the
Animal and Plant Health Inspection Service (APHIS) is required for their release into
the environment and for any movement, if such modified plants are classified as pests,
or if they may develop infections, or if the genetic modification was performed using
pharmaceuticals or chemical substances'®. Plants falling within this category, unless
they meet specific legal exceptions, undergo a risk assessment and authorisation
procedure carried out by APHIS, which also set the conditions to which the organism is
subjected, as well the containment measures, inspections and periodic reports on the
activities conducted'®. The risks assessment of gene edited plants, and their derived
foods is thus conducted according to a product-based approach since, to this extent, only
the characteristics and properties of the concerned plant or end-product are relevant,
disregarding of the process employed?’.

Following the APHIS proposal on 6 June 2019, plants modified using certain
gene editing techniques may be excluded from the authorisation regime, when these
plants are the result of cellular repair, following a targeted DNA cut, or when the
alteration resulted in the it insertion of a gene known to be already present in the plant’s
genome, or in the modification of a targeted sequence corresponding to a known allele
of that gene or in a known structural variation already existing in the DNA of the plant*.

15 Sarah Schmidt, Melinda Belisle, Wolf Frommer (2020).

16 White House Office of Science and Technology Policy (OSTP), Coordinated Framework for the
Regulation of Biotechnology (1986), https://www.aphis.usda.gov/sites/default/files/coordinated frame
work.pdf.

17§ 340.1 - 340.8 Code of Federal Regulations.

18§ 340.2 Code of Federal Regulations.

19§ 340.2. - 340.4 Code of Federal Regulations.

20 FDA, Statement of Policy - Foods Derived from New Plant Varieties (57 FR 22984, 29" May 1992).
21§ 340.1 Code of Federal Regulations.
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Under the amended regulation, plants obtained through genetic modifications may be
excluded from the authorisation procedure, when they are “comparable” to their
conventional counterpart to be found in nature or obtained via traditional breeding®.
Similarly, the risk assessment of any food falls within the scope of the general food
regulations contained in the Federal Food, Drug, and Cosmetic Act and the Public
Health Service Act*® and it is carried out under the supervision of the FDA, focusing on
the characteristics of the end-product and giving no prime relevance to the process
through which this was obtained**. This approach assumes that a line of continuity does
exist between genetic engineering techniques and traditional selection methods,
considering that both are directed to the same purposes®. However, if gene edited plants
and foods contain substances that do not fall within the framework of these generally
recognised as safe (GRAS), due to their objective characteristics, they are considered as
additives and subjected to pre-market review”. In the light of updating its framework,
in 2024 the FDA published the document Foods Derived from Plants Produced Using
Genome Editing: Guidance for Industry*’, according to which potential risks posed by
off-target effects, resulting from the use of gene editing techniques, are substantially
analogous to those occurring in traditional breeding. Therefore, producers are exhorted
to evaluate hazards on a case-by-case basis, in lieu of adopting more rigid approaches
founded on the production’s methods. In case of doubt regarding the toxicity of a
product, producers are invited to carry out a risk assessment based on the provisions of
Annex I to Codex Alimentarius™.

Similarly to the United States, Canada has adopted a product-based approach
to the evaluation of risks associated to genetically modified crops and their related food,
which is carried out on a case-by-case basis and disregarding of the type of process
employed. However, gene edited products may fall within the regulation regarding
novel foods and be subjected to pre-market notification, should they express novel traits
or characteristics when compared to those already authorised in the country or obtained
through traditional breeding”. Besides, according to the Canadian Seeds Regulations,
the employment of seeds which are not substantially equivalent to those already existing
in its territory shall undergo an authorisation procedure. However, the draft guidance to
Part V of the Seeds Regulations issued by the government in 2021, admits an exemption
for plants obtained through genetic modifications that do not include exogenous DNA
and whose end-products are identical to plants resulting from traditional breeding,

22.§ 340.1 ¢) Code of Federal Regulations.

2321 U.S.C. § 301 Federal Food, Drug, and Cosmetic Act.

24 FDA, Statement of Policy - Foods Derived from New Plant Varieties (57 FR 22984, 29" May 1992).

25 Congressional Research Service, Gene-Edited Plants: Regulation and Issues for Congress (2023),
https://crsreports.congress.gov.

2621 U.S.C. § 349,21 U.S.C. § 379.

27U.S. Department of Health and Human Services Food and Drug Administration, Center for Food Safety
and Applied Nutrition Center for Veterinary Medicine, Foods Derived from Plants Produced Using
Genome Editing: Guidance for Industry, (2024), https://www.fda.gov.

28 FAO, Guideline for the Conduct of Food Safety Assessment of Foods Derived from Recombinant-DNA
Plants, Annex 1: Assessment of Possible Allergenicity, (2003), https://www.fao.org.

29§ 28 (B) Food and Drug Regulations (FDRs).
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including certain types of crops modified through gene editing techniques™.

Other countries have opted for a more lenient legislation regarding gene edited
crops and their derived food, such as Japan, China, India, Argentina, Australia and
Brazil. Japan’s legal framework for GMOs does not apply to gene edited plants obtained
with SDN-1 modifications, which are thus not regulated, and the Consumer Affairs
Agency exempted from compulsory labelling gene edited food identical to products
obtain through traditional breeding techniques®'. Although in China gene edited crops
and food fall within the scope of GMOs legislation, however, according to the
Guidelines for Safety Evaluation of Gene-edited Plants for Agricultural Use (Trial),
issued by the Ministry of Agriculture and Rural Affairs (MARA), a simplified risk
assessment is allowed for gene edited plants which do not contain or receive exogenous
DNA*. While in India GMOs are generally regulated under the Manufacture, Use/
Import/Export and Storage of Hazardous Microorganisms/ Genetically Engineered
Organisms or Cells, Rules 1989, after the Indian Ministry of the Environment, Forest
and Climate Change issued a notification in March 2022, plants obtained through SDN-
1 and SDN-2 alterations, which do not present exogenous DNA, are exempted from the
GMOs legislation™.

At the same time, the Review Committee on Genetic Manipulation (RCGM),
on 28 April 2022, approved the Guidelines for the Safety Assessment of Genome Edited
Plants, 2022, providing guidance to producers in determining the applicable legal
regime’. As regards Argentina and Brazil, they are by far the Latin American countries
with the highest production of biotechnological cultivations®®. In Argentina, the
Secretariat of Agriculture, Livestock and Fisheries adopted, already in 2015, the
Resolution n. 173/15 under which products resulting from gene editing which do not
present a new combination of genetic material are exempted from the regulation
regarding GMOs*°. Similarly, the Brazilian National Technical Commission for

30 Draft guidance to Part V of the Seeds Regulations (2021), https://inspection.canada.ca/en/about-cfia/tr
ansparency/consultations-and-engagement/completed/guidance-part-v-seeds-regulations/draft-guidance.

31 Tomiko Yamaguchi, Kazune Ezaki, Kyoko Ito, “Exploring the landscape of public attitudes towards
gene-edited foods in Japan”, Breeding Science, 74, no. 1 (2024):11-21, doi: 10.1270/jsbbs.23047.

32 Jingang Liang, Yu Sun, Yanchao Yang et al., “Agricultural biotechnology in China: product development,
commercialization, and perspectives”, aBIOTECH, no. 6 (2025):284-310, https://doi.org/10.1007/s42994-
025-00209-4; Atsushi Sato, Daiki Watanabe, Yoko Saito, “Growing knowledge impact of gene-editing
technology on public acceptance: a longitudinal analysis in Japan”, GM Crops & Food, 15, no. 1 (2024):
411-428, https://doi.org/10.1080/21645698.2024.2435709.

33 F. no. C-12013/3/2020-CS-III.

34 Ministry of Science & Technology, Department of Biotechnology, Guidelines for the Safety Assessment
of Genome Edited Plants (2022), https://ibkp.dbtindia.gov.in.

35 Sebastian Zarate, Ilaria Cimadori, Michael Jones, Maria Mercedes Roca, Kathleen Barnhill-Dilling,
“Assessing agricultural gene editing regulation in Latin America: an analysis of how policy windows and
policy entrepreneurs shape agricultural gene editing regulatory regimes”, Frontiers in Bioengineering and
Biotechnology, 11, no. 9 (2023), doi: 10.3389/tbi0e.2023.1209308; José Luis Solleiro, Karla Rodriguez,
Olivia Mejia, “Innovation in the Agri-Food Sector in Latin America and the Caribbean”, The Global
Innovation Index 2017: Innovation Feeding the World (2017), https://www.wipo.int/edocs/pubdocs/en/
wipo_pub_gii 2017-chapter10.pdf

36 Steffi Friedrichs, Yoko Takasu, Peter Kearns, Bertrand Dagallier, Ryudai Oshima, Janet Schofield,
Catherine Moreddu, “An overview of regulatory approaches to genome editing in agriculture”,
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Biosafety (CTNBio), responsible for policies regarding GMOs, issued Resolution no.
16, stating that the risk evaluation of gene edited products should be carried out on a
case-by case basis. Therefore, the resolution encompasses a product-based approach to
risk assessment, and exempts from GMOs regulation gene edited products which do not
receive or present exogenous DNA*7. In 2019 Australia has emended its framework for
GMOs, the Gene Technology Regulations (2000), excluding from its application SDN-
1 alterations®®. In 2025 further amendments clarified that «organisms derived from
GMOs, but which do not possess traits as a result of gene technology should not be
00113s9idered GMOp», with the consequence that SDN-2 alterations may be exempted
too™.

While the afore-mentioned countries chose a product-based approach to the risk
assessment of gene edited plants and their derived food, on the contrary, the European
Union (EU) adhered to a process-based pathway. In the landmark sentence of the Court
of Justice (CJEU), rendered on 25 July 2018 in the case Confédération paysanne v.
Premier ministre e Ministre de ['agriculture, de I’agroalimentaire et de la forét”, the
Court stated that plants produced through gene editing and their derived food, are
considered GMOs. Consequently, they shall undergo the authorisation procedure set out
in Directive n. 18/2001/EC*! and Regulation (EC) n. 1829/2003 on genetically modified
food and feed*?. Since Directive n. 18/2001/EC imposes a mandatory authorisation
procedure, which is significantly burdensome for producers, so that de facto had the
effect to discourage the production of GMOs in the EU, the CJEU’s sentence poses a
threat to the present and future developments of scientific and industrial initiatives
regarding gene editing in the European agri-food sector. Besides, pursuant to article 26
(b) of Directive n. 18/2001/EC, a Member State may require the Commission to allow
the exclusion of part of the territory of that Member State, or even its entirety, from GM
cultivation®,

Virtually, should a high number of national requests of this kind be submitted
to the Commission, the gene edited cultivation would be banned from extensive areas

Biotechnology Research and Innovation, 3, no. 2, (2019): 208-220, https://doi.org/10.1016/j.biori.2019.
07.001.

37 Penny Hundleby, Wendy Harwood, “Regulatory Constraints and Differences of Genome-Edited Crops
Around the Globe” in Genome Editing, ed. S.H. Wani, G. Hensel (Springer Link, 2022), https://doi.org/10.
1007/978-3-031-08072-2_17.

38 Gene Technology Amendment (2019 Measures no. 1) Regulations 2019, 4th April 2019.

39 Department of Health, Office of the Gene Technology Regulator, Overview-status of organisms modified
using gene editing and other new technologies (2025), https://www.ogtr.gov.au/resources/publications/
overview-status-organisms-modified-using-gene-editing-and-other-new-technologies.

40 Confédération paysanne v. Premier ministre e Ministre de I’agriculture, de I’agroalimentaire et de la
forét (C-528/16).

41 Directive no. 2001/18/EC of the European Parliament and of the Council of 12 March 2001 on the
deliberate release into the environment of genetically modified organisms and repealing Council Directive
90/220/EEC.

42Regulation (EC) no. 1829/2003 of the European Parliament and of the Council of 22 September 2003 on
genetically modified food and feed.

43 Tlaria De Gasperis, “Il dibattito sullo status delle nuove tecniche genomiche nel quadro giuridico
nell’unione europea alla luce della proposta di regolamento della Commissione e degli emendamenti del
Parlamento Europeo”, Ordine Internazionale e Diritti Umani, no. 4 (2024): 770-77.
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within the UE. Considering the negative consequences of the decision on innovation
and the risk that the EU would lag behind other countries with more favourable legal
regimes, invoking the The European Green Deal™ and A Farm to Fork Strategy for a
fair, healthy and environmentally-friendly food system®, in 2023 the European
Commission submitted a proposal of regulation on plants obtained by certain new
genomic techniques and their food and feed*’. After having acquired a scientific study
on the subject matter, the Commission concluded that the framework of gene edited
plants, as provided by the CJEU’s sentence of 2016, needed to be updated in the view
of taking into consideration further developments of NGTs, especially because the
Court’s ruling concerned a mutagenesis case’’. Therefore, the proposal identifies two
categories of plants modified through NGTs: category 1) plants presenting
characteristics which could be found in nature or occur naturally or be the result of
conventional breeding, which would undergo a simplified notification procedure, so
that Directive n. 18/2001/EC does not apply; category 2) all other genetically
engineered plants, which would undergo the authorisation procedure set out in Directive
n. 18/2001/EC*,

However, to date, the legislative process has not been concluded and the
European Parliament, when consulted, proposed an amendment forbidding the
patentability of the plants and their derived food and the invalidation of pending
applications, as well of patents already granted*’- If the amendments were accepted, not
only would they overtly conflict with article 17 of the Charter of Fundamental Rights
of the European Union (Right to Property), according to which «Intellectual property
shall be protected», as well with Directive 98/44/EC*" on biotechnological inventions,
but they would also have disruptive effects on European innovation of gene edited
plants and food. In fact, the patent system is generally directed at creating a “virtuous
circle”, since the revenues generated by exclusive rights would induce more
investments in innovation and lead, ultimately, to the circulation of more know-how
after the patent expires. Therefore, patents reward the inventor’s efforts while, at the
same time, generate wealth and provide legal protection from unauthorised uses of the
invention. Besides, the prospect of obtaining a patent attracts private investments in
research and developments, thus contributing to foster innovation.

Another incentive of the patent system lies in its overall harmonisation at global
level, at least as far as a core of rules are concerned. In fact, with the creation of the
World Trade Organisation (WTO) and the entry into force of the TRIPS Agreement in
1994, as one of its mandatory trading agreements, all contracting States had to

44 COM (2019) 640 final.

45 COM (2020) 381 final.

46 COM (2023) 411 final.

47SWD (2021) 92 final.

48 Oana Dima, René Custers, Lindsy De Veirman, Dirk Inz¢, “EU legal proposal for genome-edited crops
hints at a science-based approach”, Trends in Plant Science, 28, no. 12 (2023): 1350-53, https://doi.org/
10.1016/j.tplants.2023.09.014.

49PITA (2024) 0067.

30 Directive no. 98/44/EC of the European Parliament and of the Council of 6 July 1998 on the legal
protection of biotechnological inventions in OJ L 213, 30 July 1998, 13-21.
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implement in their domestic frameworks a minimum set of rules regarding patents
protection®. Under the TRIPS Agreement, to be eligible for protection, all types of
inventions, included genome edited plants and their derived food, shall be proved new,
non-obvious and have industrial utility. Since the TRIPS Agreement allows States to
exclude plants varieties from patentability, some Members, such as the European Union,
decided to protect them through sui generis rights instead®*. Therefore, in the EU,
patents are generally issued for genetically engineered plants or seeds, thus including
these obtained through gene editing techniques. Patents granted mainly concern plants
resistant to pesticides, viruses and bacteria, drought, or salinity, or that exhibit enhanced
agronomic or nutritional properties. Other gene editing targets are purported to increase
crops yields and hasten pollination of plants™. Considering the potential of genome
editing, it comes as no surprise that, on 26 October 2018, a group of States of the WTO,
including Argentina, Australia, Brazil, Canada, the Dominican Republic, Guatemala,
Honduras, Paraguay, the United States of America and Uruguay, submitted to the
Committee on Sanitary and Phytosanitary Measures, the document International
Statement on agricultural applications of precision Biotechnology, pleading for a
harmonised framework within the WTO, based on scientific evidence, and that legal
constraints were lowered™. Against this background, it has been registered that the
number of marketed foods obtained using gene editing techniques has increased
significantly since 2019, with the United States, China and Japan detaining the highest
number both of patented inventions and marketed products in the agri-food sector™.

3. The Protection of the Human Right to Adequate Food Under
International Law

Although interlinked with other human rights, the right to adequate food has
been progressively acknowledged and developed in a plethora of instruments so that it
is now considered an autonomous human right individually protected under
international law*°. Initially, human nutrition has been protected under article 25(1)
UDHR, as a component of the right to an adequate standard of living, as functional to
the well-being of individuals and of their families. Similarly, article 11 ICESCR
recognised the fair access to adequate food and freedom from hunger as cornerstones
of the right to an adequate standard of living. In addition to the principles expressed in
the UDHR, article 11 ICESCR required States to take proactive actions, both at
domestic and international level, to improve the production, preservation and

5 Agreement on Trade-Related Aspects of Intellectual Property Rights, Annex 1C of the Marrakesh
Agreement Establishing the World Trade Organization, adopted on 15 April 1994, https://www.wto.org/
english/docs_e/legal e/27-trips 01 _e.htm.

32 Article 27 TRIPS Agreement.

33 Agnés Ricroch, Jacquelin Martin-Laffon, Bleuenn Rault, Victor Pallares, Marcel Kuntz (2022).

34 G/SPS/GEN/1658/Rev.3.

35 Agnés Ricroch, Jacquelin Martin-Laffon, Bleuenn Rault, Victor Pallares, Marcel Kuntz (2022).

36 Jorge Freddy Milian Gémez, “Rethinking the Human Right to Food from a Single Perspective to a Four-
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distribution of food, as well taking advantage from scientific knowledge in the domain
of nutrition and agriculture to maximise the equitable employment of natural resources
and ensure fair access to food. Subsequently, the CESCR shed light on the scope and
extent of article 11 in its General Comment no. 12/1999°", highlighting the close
relationship between human dignity and the right to adequate food, as one of the main
pillars of social justice. The right to adequate food has, therefore, been interpreted by
the CESCR in such a way that all individuals, without discrimination of any kind, enjoys
permanently material and economic access to a food which provides effective
nourishment, either supplying themselves from cultivations, or having sufficient
financial means to purchase it.

In the General Comment it has been also clarified that the concept of adequacy
related to a food should not be defined a priori and in a static way, but it should instead
be based on the effective dietary needs, which may change depending on different
social, economic, cultural, and climatic contexts. In this respect, the General Comment
affirms that dietary needs «implies that the diet as a whole contains a mix of nutrients
for physical and mental growth, development and maintenance, and physical activity
that are in compliance with human physiological needs at all stages throughout the life
cycle and according to gender and occupation». Consequently, far from being a static
concept, the adequacy of a food varies significantly in relation to age, occupation,
climatic and ecological conditions, and other variables to be considered on a case-by-
case basis. Therefore, states have the duty to «protect», «respectw», and «fulfil»» the
right to adequate food, ensuring its long-term availability for present and future
generations, which imply an obligation to preserve and even improve genetic resources
at the foundation of «dietary diversity». According to the General Comment, food
security is another necessary component of the right to adequate food, with the
consequence that states need to implement preventive measures and hygienic schemes
at all phases throughout the food chain to ensure that food is safe from contamination
or adulteration from adverse substances.

Under another perspective, the General Comment underlined that the fulfilment
of the right to adequate food may also include the consideration of non-nutritional
values attributed by certain groups of people to food, such as cultural and traditional
preferences and practices linked to aliments. The right to adequate food should not be
in fact interpreted narrowly, as a minimum apportion of calories and other specific
nutrients, but it should also take in account «cultural or consumer acceptability» of
food*®.

Along with the instruments above mentioned, other international instruments
expressly referring to the right to adequate food are the International Covenant on Civil
and Political Rights®, the Convention on the elimination of all forms of discrimination

57 General Comment no. 12/1999 on the right to adequate food 8E/C.12/1999/5, https://docs.un.org/en/E/
C.12/1999/5.

38 General Comment no. 12/1999, 4.

39 International Covenant on Civil and Political Rights (ICCPR), adopted by the United Nations General
Assembly on 16 December 1966, entered into force on 23 March 1976.
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against Women®, and the Convention on the Rights of the Child of 1989°%', the
Declaration on Food Security adopted by the World Food Summit held in Rome, at the
headquarters of the Food and Agriculture Organization of the United Nations (FAO),
affirming that food security exists when people have permanent physical and economic
access to safe, nutritious, and sufficient food to meet their dietary needs and food
preferences, so that they can lead an active and healthy life®.

Though not directly protecting the right to adequate food, it is worth mentioning
international instruments which contribute significantly to its fulfilment by
safeguarding genetic resources and the people who cultivate and dwell the land. Among
these, the most relevant, both for the number of States Party and extension, is the
Convention on Biological Diversity (CBD), providing mandatory provisions for the
safe handling of biotechnology, the protection of the rights over genetic resources, and
the preservation of ecosystems®. In the context of the CBD, the term biotechnology is
intended in a broad meaning as «any technological application that uses biological
systems, living organisms, or derivatives thereof, to make or modify products or
processes for specific use»®. In this perspective, gene editing techniques may be
comprised in the definition and fall under the provisions of the CBD. Besides, States
shall adopt «appropriate procedures, including, in particular, advance informed
agreement, in the field of the safe transfer, handling and use of any living modified
organism resulting from biotechnology that may have adverse effect on the conservation
and sustainable use of biological diversity»®. Furthermore, states shall «provide any
available information about the use and safety regulations required by that Contracting
Party in handling such organisms, as well as any available information on the potential
adverse impact of the specific organisms concerned to the Contracting Party into which
those organisms are to be introduced»®. Although primarily aimed at safeguarding
environmental biodiversity from the unintended release of harmful organisms in
ecosystems, the CDB impacts significantly on the right to adequate food, since safety
and preservation of natural resources are tantamount to food accessibility and security.
The protection of existing plants varieties is in fact of pivotal importance for the supply
of individuals with appropriate nutrients.

Further provisions strengthening the CBD’s framework are set out in its
additional Protocols and, in particular, in the Cartagena Protocol on Biosafety, which
establish a harmonised procedure and notification system that contracting States shall
implement in the event of cross-border movements of Living Modified Organisms
(LMO) to be released into the environment or to be used directly as food or feed®’.

60 Convention on the elimination of all forms of discrimination against Women (CEDAW), adopted by the
United Nations General Assembly on 18 December 1979, entered into force on 3 September 1981.

¢! Convention on the Rights of the Child (UNCRC), adopted by the United Nations General Assembly, on
20 November 1989, entered into force on 2September 1990.

62 Declaration on Food Security, adopted by the World Food Summit, Rome in 1996.

63 Convention on Biological Diversity, signed at Rio Earth Summit in 1992.
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65 Article 19 (3) Convention on Biological Diversity.
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Under the Cartagena Protocol, a LMOs are meant as any «living organism that
possesses a novel combination of genetic material obtained through the use of modern
biotechnology»®®. Consequently, the provisions of the Protocol regarding LMOs would
apply to the organisms obtained through gene editing techniques, whenever they result
in a novel combination of genes, which did not occur naturally. The Cartagena Protocol,
which entered into force on 11 September 2003 and, to date, has been ratified by 156
states, has attracted the attention at global level on biosafety issues, thus providing a
common legal basis for states®. It was followed in 2010 by the Nagoya Protocol to the
CBD, directed at protecting indigenous farmers from the exploitation of the natural
resources constituting Traditional Knowledge, through the acquisition of their informed
consent and stipulation of contractual clauses in their favour’.

Other international instruments contributing indirectly to the fulfilment of the
right to adequate food, through the protection of the rights of Indigenous People and
local farmers, are the FAO International Treaty on Plant Genetic Resources for Food
and Agriculture (ITPGRFA)"', the United Nations Declaration on the Rights of
Indigenous Peoples (UNDRIP)™?, the Convention n. 169 of the International Labor
Organization (ILO) on Indigenous and Tribal Peoples’” and the United Nations
Declaration on Peasants Rights and Other People Working in Rural Areas (UNDROP)"*.
Although non-binding, the UNDRIP contains a core of shared and globally accepted
principles at international level, such as these of self-determination and non-
discrimination, which are widely recognised in treaties and other instruments of
international law. The UNDRIP also identifies minimum standards for the protection of
the rights of Indigenous Peoples, with particular regard to the right to manage
autonomously their cultural heritage, scientific and medical knowledge, the resources
of their ancestral territory, as well as the knowledge acquired on the properties of local
flora and fauna, also taking advantage from intellectual property rights to protect the
expressions of their Traditional Knowledge. With respect to granting patents on
indigenous ancestral knowledge, in 2024 the World Intellectual Property Organisation
(WIPO) adopted the Treaty on Intellectual Property, Genetic Resources and Traditional

and entered into force on 11 September 2003.

%8 Article 3 Cartagena Protocol.
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Knowledge, an international agreement that provides for a core of principles and rules
protecting Traditional Knowledge in the face of intellectual property rights’.

4. Gene Editing at the Intersection with the Right to Adequate Food

The employment of gene editing techniques in the agriculture may affect
considerably the human right to adequate food as regards its three main components:
accessibility, safety and acceptability of food. As far as accessibility of food is
concerned, although gene editing is a more affordable technology in comparison to
earlier biotechnologies, however, when patents are granted on gene edited seeds or
plants, this generally determines a surge in their prices with consequent economic
backlash both for farmers and consumers. In fact, patents tend to increase the cost that
farmers sustain for the purchase of patented plants and their propagation material, such
as seeds obtained with gene editing techniques, and the subsequent increase of the end-
products prices. Besides, farmers may be encumbered by license agreements and the
payment of royalties to continue to use patented seeds after the harvest, which rise the
question of the economic and ethic sustainability of the patent system in the agri-food
sector, especially for less economically developed countries and rural communities.

If patent protection leads to increased prices for seeds and food products, thus
creating obstacles to its general accessibility, however, gene editing technologies in
agriculture may improve substantially the quality and quantity of yielded crops. In this
perspective, genetic modifications that impress in plants resistance to parasites, viruses,
and pesticides, making them resilient to biotic and abiotic stress, and enabling
cultivation in arid or highly saline soils, may significantly improve dietary choices of
individuals and contribute to the fulfilment of the human right to adequate food. Gene
editing techniques may help fighting malnutrition in depauperated rural areas, allowing
to produce crops presenting added vitamins, or minerals, such as iron or zinc, also called
“biofortification”, thus enhancing nutritional values of food’. In the context of the
general depletion plant biodiversity and the consequent loss of certain nutrients,
increasing nutritional values of food plays a pivotal role in tackling undernourishment
and hunger. Furthermore, through fast domestication of useful wild plant varieties, gene
editing may also be used to develop, on a commercial scale, under-utilised plants and
accelerate the repopulation of wild plants that have become rare, but which bear a
significant importance for the nutrition of certain populations. In this context, FAO has
reported the successful introduction of genes belonging to a domesticated tomato
species into wild tomato plants, resulting in the partial domestication of the wild tomato
and the consequent creation of tomato varieties more suited to intensive production,
while retaining the desired traits of the rarer wild tomato’’.

Under another perspective, patents granted on gene edited plants and their
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derived food are deemed to increase investments in research and development, to the
benefit of innovation and industrial productivity’®. As regards economic asymmetries
inherent to the patent system, they may be counterbalanced through the adoption of
mitigation measures, such as the farmer s exemption and the breeder s exemption, which
allow derogations from patent rights so that farmers and breeders, respectively, are
authorised to retain and reuse purchased seeds on their own farm, and use the patented
material for research activities and to breed new plants’’. Considering them beacons of
social justice, the EU has given ample recognition to the farmer’s exemption and
breeder s exemption in its legislation. The farmers exemption was already introduced
in the legal framework for the protection of biotechnological inventions under Directive
44/98/EC, while both the farmers exemption and breeder’s exemption have been
integrated into the European Unitary Patent system, under article 27 of the Unified
Patent Court Agreement®’. However, it should be noted that these exemptions are not
allowed in all jurisdictions, such as in the United States, where the unauthorised use of
patented seeds by farmers, even for research purposes or to develop new plant varieties,
has been excluded by judicial precedents®'.

As far as food security is concerned, the use of gene editing techniques may
raise questions about the uncertainty of the effects in the medium and long term on
humans and animals, deriving from genetic manipulation other than modifications
spontaneously occurring in nature or caused through traditional methods of selection of
seeds and breeding. It cannot be excluded that the employment of gene editing
techniques may lead to the unintended modifications or cause unforeseen mutations in
the organism whose genome has been modified®. Technical risks are mainly off-target
changes and unintended genes insertions that might alter nutritional values of food or
cause toxicity and allergenicity®’. Therefore, gene edited plants, and their related food
may pose health and safety issues related to the possible presence of adulterated
substances, toxins and allergens, with unpredictable effects on human health®. On the
opposite end of the spectrum, gene editing may be used to foster plants and their derived
food safety, both contributing to safeguard human health and increasing environmental
sustainability of cultivations. This may be the case when gene editing allows plants to
be resistant to parasites and leads to a significant reduction in the use of pesticides, as
reported in connection with the introduction of extensive cotton cultivation in which
parasite resistance traits of the species Heliothis sp and Helicoverpa have been
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79 Juan Correa, “Breeder’s Exemption in Patent Law: Towards a TRIPS Compliant Exemption”, WIPO
Academy, University of Turin and ITC-ILO - Master of Laws in IP - Research Papers Collection - 2017-
2018, archived since 13 May 2019 at SSRN: https://ssrn.com/abstract=3387406.

80 Agreement on a Unified Patent Court in OJ C 175, 20 June 2013.

81 Monsanto Co. v. McFarling, 363 F.3d 1336, 1344 (Fed. Cir. 2004).

82 Shengda Tsai, Keith Joung, “Defining and improving the genomewide specificities of CRISPR-Cas9
nucleases”, Nature Reviews Genetics, 17 (2016): 300-312, https://www.nature.com/articles/nrg.2016.28.
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inserted®’.

Besides, under a scientific perspective, the GMO Panel of the European Food
Safety Authority (EFSA), in the document regarding the Applicability of the EFSA
Opinion on site-directed nucleasestype 3 for the safety assessment of plants developed
using site-directed nucleases type 1 and 2 and oligonucleotide-directed mutagenesis did
not identify new hazards deriving from genetic modifications obtained through gene
editing techniques falling in the categories SDN-1 SDN-2, when compared with
conventional breeding. Besides, in the document, the EFSA Panel on GMOs stated that
EFSA’s Guidance for risk assessment of food and feed from genetically modified plants
and Guidance on the environmental risk assessment of genetically modified plants are
applicable only in part to these plants, since the provisions related to the presence of
exogenous DNA are not relevant for the risk assessment of plants obtained with SDN-
1 or SDN-2 methods, when the genome of the final product does not contain extraneous
DNA®, Against this background, it could be surmised that there is no scientific evidence
that alterations falling within the SDN-1 and SDN-2 categories are more dangerous for
human health and the environment than these occurring spontaneously in nature or
obtained through conventional breeding®’.

As regards the acceptability of food deriving from gene edited crops, as another
keystone of the right to adequate food, it hinges upon non-nutritional values inherent to
a certain food, as they are connected to the heritage of individuals and their unique local,
cultural and traditional usages. In this perspective, the acceptability of food has a
dynamic and factual dimension, since it relies on variables related to the different social,
economic, cultural, climatic and geographical contexts of reference. However, as
regards gene edited crops and their derived food, a first obstacle to their acceptability
lies in the fact that consumers perception of the risks associated with biotechnologies is
generally higher than for other industrial aliments®®. The unnaturally, man-made genetic
alterations, the absence of foreseeable benefits and the lack of participation in
governmental decision-making, are the main sources of public’s skepticism towards
genetic engineering technologies in the agri-food sector®. In this perspective, cultural
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values interlinked to food impose that states implement transparent information and
labelling, stating clearly the characteristics of a certain product and whether it has been
obtained through gene editing techniques, so that individuals are put in the condition to
make informed dietary choices.

Another hindrance lies in the conflict between the application of gene editing
to plants and food and the ancestral traditions and religious beliefs of individuals. Not
only such techniques allow human intervention in the creation of life and the birth of
living beings but also affect the sacred value that a traditional food has for certain
communities®. Traditional food, in fact, usually derives from the plants and cultivations
available on the land, through which local communities have been feeding themselves
historically, and sometimes such food may be part of the Traditional Knowledge of
Indigenous People and rural communities, protected under article 8 (j) of the CBD as
the «knowledge, innovations and practices of indigenous and local communities
embodying traditional lifestyles»’'. In this respect, policies imposing to such groups
gene edited cultivations, and their derived food, whenever these have the effect of
limiting or impeding the perpetuation of their traditions, would render such food
unacceptable under a cultural and ethical point of view. Similarly, patents granted on
products falling within the definition of Traditional Knowledge, impact negatively on
the acceptability of a certain food, especially when this is perceived as an unfair
exploitation of local practices and genetic resources by third countries.

Such uses of traditional plants, food and usages are today protected under a
panoply of international law instruments, of which the most prominent, both for the
comprehensiveness of the legal framework and the number of Contracting Parties is by
far the CBD’2. However, not all the States have fully implemented its provision and as
regards the protection of Traditional Knowledge, under the principle of territoriality of
genetic resources stated in the CBD, central governments are empowered to decide
whether to implement measures protecting traditional food of Indigenous People and
local communities or not. However, in the last decades wide consensus has steadied
about the rights of such Indigenous People and rural communities, and several
initiatives have been undertaken by international institutions, such as WIPO which
provides bespoken counsel to rural and Aboriginal communities in the view of enabling
them to secure intellectual property rights on their Traditional Knowledge®. In this
perspective, through appropriate policies and subsequent laws, states may deploy gene
editing techniques to contribute significantly to the improvement of the wellbeing of
Indigenous People and peasants, reinstating plants and cultivations which are part of
Traditional Knowledge and excluding expressly such knowledge from patentability.
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5. Conclusive Remarks

Thanks to their manifold applications and precision, gene editing techniques
are considered a major scientific breakthrough and have been increasingly employed in
a panoply of areas of social and economic interest, purporting to improve the sectors of
pharmaceuticals, materials, energy, as well farming and food manufacturing. As regards
agriculture, allowing for more exact and affordable alterations when compared with
transgenesis, gene editing techniques show promises of enhance considerably crops,
both in terms of yields quantity and quality. In this respect, the development of gene
editing would be crucial in front of the growth of the global demand of food, thus
contributing substantially to tackle hunger and malnutrition, as well the loss of genetic
resources. For these reasons, several countries worldwide have opted for more lenient
regulatory frameworks for gene edited plants and food, especially when obtained
through alterations categories SDN-1 and SDN-2, with no insertion of exogenous DNA
in the genome of the plant, and the end-product cannot be distinguished from its
homologous, as it is found in nature or obtained with traditional breeding techniques.
Despite its precision and results, gene editing yet raises the issue of its safety for human
health and the environment, since unintended modifications and the development of
toxins and allergens may not be ruled out entirely. Besides, gene editing may have the
effect to globalise farming, with a consequent depauperating of genetic diversity.

Against this background, gene editing techniques displays a significant
potential and may impact substantially on the fulfilment of the human right to adequate
food, as it is protected under international law’s instruments. Such techniques may, in
fact, affect food accessibility, safety and acceptability, either with beneficial or
detrimental effects. Therefore, while gene editing techniques are per se ethically
neutral, policies enacted by states are crucial for the accountable, trustworthy and non-
discriminatory deployment of these technologies. As examined in the previous chapters,
international law provides for a variety of binding instruments ensuring adequate levels
of protection of the right to adequate food, as well of the people who cultivate and dwell
the land, and of the sources of food in terms of biological diversity. From these
instruments, it could be also established that there is an inextricable interconnection
between the right to adequate food and the preservation of biodiversity worldwide. If
the international legal system converges on a core of principles and rules to be
implemented to ensure that cutting-edge technologies foster the right to adequate food,
nonetheless, it falls instead upon states the responsibility to implement these rules and
principles in an effective and equitable way. While it would not be fair to ban gene
edited plants and their derived food, because it would deprive individuals of
fundamental innovation, nevertheless, effective mitigation measures and safeguards
should be put in place so that food accessibility, safety and acceptability are ensured.

Under this perspective, the global acceptance of circumscribed legal
derogations from patents rights, such as the farmer’s exemption and the breeder’s
exemption, as well simplified and more affordable access to licence agreements, may
reduce administrative hindrances and abate expenses for cultivators and, subsequently,
for end-products purchasers. At the same time, transparent labelling and description of
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the product containing gene edited plants, would allow informed choices for consumers.
With regards to food safety, from the regulatory scenario it could be inferred that the
general trend to ease rules regarding gene edited plants and their derived food falling
withing categories SDN-1 and SDN-2, is supported by scientific evidence.
Consequently, also the European Commission proposal for a regulation providing
simplified procedures for certain NGTs appears to be grounded on scientific results. In
any case, procedures to assess safety of products should nonetheless be put in place by
states, even for alterations which do not insert extraneous DNA in plants. As far as the
public opinion and perception of gene edited plants and their derived food is concerned,
policies rising awareness on the technologies involved, including sound scientific
advice on their benefits and potential harms, may be a sustainable option to foster
people’s acceptance. In this context, states should also exert themselves in safeguarding
their rural communities and Indigenous People’s Traditional Knowledge, since the
principle of sovereignty over land’s resources would be void without enabling smaller
communities within the national territory to protect their cultural food. It may thus be
suggested that states adopt a holistic approach, striking a balance between
entrepreneurial interests, on the one hand, and social interests, on the other, supported
by comprehensive legal frameworks based on robust scientific evidence, international
law and ethics.
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