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Interna'onal policies and global trade of GMO/NGTs 

By Nicolas Defarge and Gustavo R. Rodriguez 

 

Within the framework of the Darwin Project, the Na)onal University of Rosario (Argen)na) 

is happy to provide a summary of interna)onal approaches to NGT regula)on.  

We draw upon an update of regula)on of NGTs worldwide based on a synthesis and analysis 

of the literature (see references), as well as elements provided by CONABIA and CTNBio, the 

regulatory bodies for biotechnology in Argen)na and Brazil respec)vely. We also provide 

some figures regarding interna)onal trade of these organisms and products.  

 

 

1. NGTs and the Cartagena Protocol 

What are NGTs? 

Over the past 20 years, new breeding methods have been developed for which the general 

term ‘new breeding techniques’ (NBT), also called ‘new genomic techniques’ (NGT) is being 

used. Those techniques are defined as “techniques that are capable of altering the gene)c 

material of an organism and that have emerged or have been mainly developed since 2001” 

(Joint Research Centre). As men)oned in Whelan and Lema (2015), “’New Breeding 

Techniques’ was not defined for scien)fic reasons but emerged as a way of referring to an 

array of technologies where their advocates hope they will not be considered transgenic or 

‘gene)cally modified’ organisms (GMOs) in the usual regulatory sense -and therefore be 

exempted of the regula)on for transgenic products-…”. 
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The main interna)onal reference instrument for GMO regula)on (LMO for Living Modified 

Organisms in the Conven)on terminology) is the Cartagena Protocol on Biosafety (CPB, 

Secretariat of the Conven)on on Biological Diversity, 2000). In accordance with 

the precau)onary approach, contained in Principle 15 of the Rio Declara)on on Environment 

and Development, the objec)ve of the Protocol “is to contribute to ensuring an adequate level 

of protec4on in the field of the safe transfer, handling and use of 'living modified organisms 

resul4ng from modern biotechnology' that may have adverse effects on the conserva4on and 

sustainable use of biological diversity, taking also into account risks to human health, and 

specifically focusing on transboundary movements” (Ar)cle 1 of the Protocol, SCBD 2000). 

The Protocol defines a 'living modified organism' as any living organism that possesses a novel 

combina)on of gene)c material obtained through the use of modern biotechnology, and 

'living organism' means any biological en)ty capable of transferring or replica)ng gene)c 

material, including sterile organisms, viruses and viroids. 'Modern biotechnology' is defined 

in the Protocol to mean the applica)on of in vitro nucleic acid techniques, or fusion of cells 

beyond the taxonomic family, that overcome natural physiological reproduc)ve or 

recombina)on barriers and are not techniques used in tradi)onal breeding and selec)on. 

'Living modified organism (LMO) Products' are defined as processed material that are of living 

modified organism origin, containing detectable novel combina)ons of replicable gene)c 

material obtained through the use of modern biotechnology. 

Hence, most countries that have reduced regula)on (including Argen)na, Brazil, the USA and 

Canada) base classifica)on on the absence of foreign DNA in the final product. NGT products 

or outcomes that meet prescribed criteria (e.g. “Absence of a new combina)on of gene)c 

material” or “Absence of foreign DNA ”) are exempt from GMO regula)ons. Countries such as 

Australia and Japan have introduced subcategories when sequence templates have been used 

in the genome edi)ng process (Sprink and Wilhelm, 2024). This refers to the process of Site-

Directed Nuclease (SDN), and 3 classes of directed muta)ons have been defined (SDN-1,2 and 

3) leading to different regulatory outcomes (Sprink and Wilhelm, 2024).  

Since current legisla)ons or guidelines may dis)nguish between the genome edi)ng 

techniques, SDN()-1, SDN-2, SDN-3, and whether foreign DNA and/or sequence templates 

have been used during genera)on of the genome-edited organism, a basic knowledge of the 

https://en.wikipedia.org/wiki/Precautionary_principle
https://en.wikipedia.org/wiki/Rio_Declaration_on_Environment_and_Development
https://en.wikipedia.org/wiki/Rio_Declaration_on_Environment_and_Development
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CRISPR-Cas9 technology (which is currently the most important tool for developing NGT 

plants) and its outcomes in necessary in order to understand the scien)fic bases of the 

regula)on of NGTs in the world (see Box 1). 

On the contrary, in the European Union, direc)ve 2001/18/EC s)ll applies to genome-edited 

organisms or products derived from them, following the Court of Jus)ce of the European 

Union (CJEU) ’s ruling of July 25, 2018 (Case C-528/16), which concluded that “only organisms 

obtained by means of mutagenesis techniques/methods which have tradi)onally been used 

for various applica)ons and whose safety has long been proven are excluded from the scope 

of Direc)ve 2001/18/EC on the deliberate release into the environment of gene)cally 

modified organisms”. This direc)ve includes, in par)cular, appropriate measures to implement 

the procedures established by the interna)onally agreed Cartagena Protocol (Secretariat of 

the Conven)on on Biological Diversity, 2000).  As a result, in the EU, plants obtained by NTGs 

(mostly CRISPR-Cas nowadays) are subject to the current regulatory framework applying to 

classical gene)cally modified organisms (i.e. transgenic organisms meaning containing foreign 

DNA), par)cularly in terms of risk assessment. But this is debated and changes in the 

regula)on of NGT are likely to occur, as explained in the IFOAM report and recent update. 

The interna)onal legisla)ve landscape is thus diverse and dynamic (Figure 2) and the 

heterogeneity of regulatory regimes poses a challenge for interna)onal trade (Sprink and 

Wilhelm, 2024). 
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Box 1. Descrip.on of the directed mutagenesis using the CRISPR-Cas system 

The CRISPR-Cas system is a complex consis7ng of a DNA-cu>ng enzyme (endonuclease), Cas, and a strand of 
guide RNA with a sequence complementary to that of the DNA targeted for muta7on. The CRISPR-Cas system 
is used to create a DNA double-strand break at a specific site, and consequently ac7vate intracellular DNA repair 
mechanisms. As these mechanisms are more or less error-prone, genome modifica7ons can then occur. 

Following this DNA double-strand break (DSB), intracellular repair mechanisms are ac7vated, and several 
pathways are possible (Figure 1). 

- In the absence of a DNA sequence added to serve as a repair template, the repair pathway involved is known 
as non-homologous repair (NHEJ). The results obtained are point muta7ons or inser7ons/dele7ons of DNA 
fragments (SDN-1 mechanism); these muta7ons will, in general, lead to gene inac7va7on. The site of the 
muta7on is predetermined, but the types of modifica7on obtained are not.  

- When a DNA sequence is added as a repair template, the repair pathway involved is said to be “homology-
based” (HR). The results obtained are either a modifica7on of the sequence of one or more genes (SDN-2 
mechanism, the template is not integrated into the genome), or the integra7on of this sequence into the 
genome (SDN-3 mechanism). The site and nature of the muta7on are predetermined. 

The “repair” DNA template has iden7cal ends at the two adjacent regions of the chosen cut site. Even in the 
presence of this template, the cut may, like any DNA double-strand cut, also be repaired by NHEJ and therefore 
not result in the desired modifica7on. 

The SDN-3 mechanism does not correspond to site-directed mutagenesis, but to transgenesis, cisgenesis or 
intragenesis. 

It should be kept in mind that whatever the class of SDN, even SDN-1 techniques rou7nely create unintended 
transgenic intermediates and even transgenic final products and only verifica7on can reduce the risk of 
releasing unintended SDN-1, 2, and 3 outcomes (Heinemann et al., 2025b; Chu and Agapito-Tenfen, 2022). 

 

Figure 1: Intended repair outcomes of double-strand breaks (DSBs) induced by site-directed nuclease (SDN). An 
SDN complex is shown at the top in associa7on with the target sequence. The repair can be achieved by non-
homologous end-joining (NHEJ) or homologous recombina7on (HR) using the donor DNA. In the SDN-1 
technique, double-strand DNA breaks result in site-specific random point muta7ons (PM) and short 
inser7ons/dele7ons (indel) or in excision. In the SDN-2 technique, homologous donor DNA is used to induce 
specific nucleo7de sequence changes by HR. In the SDN-3 technique, DNA may be integrated in the plant 
genome using either NHEJ or HR. (Reproduced from EFSA GMO Panel, 2012) 
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Figure 2. Regula)ons on genome edited food around the world. The regulatory status of 
genome-edited (Ged) crops on a global schema. Reproduced from Sprink and Wilhelm 
(2024)  
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2. Worldwide regula:on of NGTs 

2.1. Worldwide panorama 

According to the review by Hernández-Soto and Gatica-Arias (2024), “there are at least three 
different approaches to regula)ng genome-edited crops. The first establishes equivalency to 
conven)onal breeding products which excludes such from GMO regula)ons. The second 
concerns countries that seem to be evolving toward conven)onal equivalency by relaxing their 
laws; while the third group displays a conserva)ve, restric)ve approach.  

The first group includes Australia, several countries in Africa (Kenya, Nigeria, Ghana, Malawi), 
Asia (Japan, Philippines), and North America (USA, Canada), as well as the La)n American 
countries of Argen)na, Chile, Brazil, Colombia, Paraguay, Guatemala, Honduras, Costa Rica, 
and Ecuador. On the other hand, the UK, Uruguay, and El Salvador are also moving towards a 
similar approach, while Singapore is approving new bills that follow the same ra)onale. In 
La)n America, countries have taken a common approach by considering the gene pool, natural 
varia)on, and conven)onal breeding methods used to regu- late plant genome edi)ng. As 
explained previously, “foreign gene4c material,” also called “new combina4on of gene4c 
material,” alterna)vely triggers GMO regula)ons.  

The second group includes countries that relaxed their systems, such as India, Bangladesh, 
China, and Russia, and may be presumed to be more permissive.  

Finally, in the third group, South Africa and Switzerland are probably the only countries that 
retain a conserva)ve, restric)ve approach. They currently regulate all products as GMOs. The 
EU and New Zealand have a restric)ve approach similar to those of South Africa and 
Switzerland. S)ll, it differs because, in both cases, new regulatory proposals for more 
permissive systems are both under discussion and already implemented. “ 

But we find more accurate the classifica)on in Da Cunha et al. (2025), the most recent update 
in worldwide regula)on of NBT. In this ar)cle, aler recalling that, in general, the regulatory 
frameworks for GMOs and edited organisms differ from country to country (Rios et al., 2021; 
Tachikawa and Matsuo, 2023; Turnbull et al., 2021), the authors consider four categories of 
countries based on the level of regulatory restric)ons regarding the commercial release of 
edited organisms: (1) countries in which the regulatory framework is iden)cal for edited 
organisms and GMOs (countries with more restric)ve regulatory frameworks); (2) countries 
in which the regulatory framework for edited organisms is similar to that of GMOs but is 
occasionally simpler; (3) countries whose regulatory framework allows edited organisms 
obtained through specific approaches to be considered non-GMOs, whose regulatory 
framework is extremely simpler than that of GMOs, but whose commercial release depends 
on prior approval by a public ins)tu)on/government agency; and (4) countries in which edited 
organisms are considered non-GMOs and do not depend on government approval for 
commercial release (Lane and Mar)n, 2015; Tripodi, 2023). With the publica)on of RN16 and 
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the possibility of obtaining mutant organisms edited by SDN-1 and SDN-2, Brazilian regulatory 
framework posi)oned the country in category 3 (Figure 3).  

 

 

 

Among the articles reviewing and updating the worldwide regulations of NGTs, another 
recent one comes from the Food Standards Australia New Zealand (FSANZ, 2024) and 
especially to their Table 3 (Summary of international approaches to NBT regulation), 
reproduced below as Table 1. This was analyzed by Jack Heinemann from the University of 
Canterbury in New Zealand, Heinemann et al, 2025a). It should be noted that The FSANZ 
report was written before the United States reversed its changes and reinstated its previous 
regulations (Heinemann, pers.com.).  

According to Pr. Heinemann’s analysis, posted on the Open-ended Online Forum on Risk 
Assessment and Risk Management (2025-2026, Convention on Biological Diversity), a 
relatively small minority of countries have acted to reduce their regulations on products of 

https://www.mdpi.com/2073-4425/16/5/553#fig_body_display_genes-16-00553-f003
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modern biotechnology (<20), and these include non-Parties to the Protocol (see Box 2 and 
Figure 4). A larger number are discussing doing so (~30) but combined still represent a 
minority of countries. Of the ~19 countries that have reduced regulation (and most discussing 
their regulations), almost all exempt from GMO regulations those products made using 
described techniques (e.g. SDN-1, such as Australia) or outcomes that meet prescribed criteria 
(e.g. “Absence of a new combination of genetic material” or “Absence of foreign DNA ”). Only 
2 countries, both non-parties to the Protocol, have no confirmation requirement to establish 
that the products meet the exemption criteria prior to release. These are Canada, but limited 
to only plants, and Australia, but limited to intended outcomes of SDN-1 techniques.  

 

 

Table 1: Summary of interna)onal approaches to NGT regula)on 
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Box 2. What is the difference between signing and ratifying the Protocol? 

At the closing date for signature i.e. 4 June 2001, the Protocol had 103 signatures. By signing the 
Protocol, States indicate general support for its objective and provisions, as well as their intention 
to become parties to the Protocol in the future and be legally bound by it. However, the Protocol 
does not become legally binding until a State joins the Protocol by depositing an instrument of 
ratification, accession, acceptance, or approval with the Depositary – the Secretary-General of the 
United Nations, signed by the Head of State or Government or the Minister for Foreign Affairs. 
Once a State deposits such an instrument, the Protocol enters into force for that State ninety days 
later provided the Protocol itself has already entered into force at that time; at this point the State 
is bound by the provisions of the Protocol and must comply with the obligations therein. 

 

        Figure 4. Map of the ra)fica)on of the Cartagena Protocol on Biosafety  

This map shows the countries which have ra)fied, signed and not ra)fied the Cartagena Protocol 
on Biosafety. Indeed “signed” should read “signed but not ra)fied” (see Box.2). Reproduced from 
Pazzi et al. (2014).  
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2.2. Example of “liberal” regulaAon: regulaAon of NGTs in ArgenAna 

We choose to present regula)on landscape in Argen)na since Argen)na was the first country 

to clarify the regula)on in 2015, using the Cartagena Protocol on Biosafety as a legal star)ng 

point to define LMOs versus conven)onal genotypes, in resolu)on 173/2015 

(www.argen)na.gob.ar/norma)va/nacional/ resolución-173-2015-246978/texto). Then over 

the next four years Chile (2017), Brazil (2018), Colombia (2018), Paraguay (2019), Honduras 

(2019), and Guatemala (2019) followed the Argen)ne model (En)ne et al. 2021). Argen)na is 

a signatory to the Cartagena Protocol on Biosafety (CPB), and although it has not ra)fied it. 

This regula)on is a product-based approach, meaning that the analysis focuses on the product 

rather than the technology used to obtain it. The latest version,	explicitly separa)ng the regu- 

latory framework of NBTs from the rest of the GMO regula)ons (Goberna et al., 2022), was 

published in 2021 and has three specific annexes for each organism (animals, plants, or 

microorganisms). These annexes are forms called Prior Consulta)on Instances (PCI) that the 

developing en)ty must complete beginning the consulta)on process.   

As reported by the authors: “The updated regula)on more precisely defines that “novel 

combina)on of gene)c material” refers to “any change produced in the genome of the 

organism by the incor- pora)on, stably and cohesively, of one or more genes or nucleic acid 

sequences that are part of a defined gene)c construct” (Goberna et al., 2022).  

Regarding scien)fic informa)on, a taxonomic descrip)on of the organism and the name 

assigned to the genotype should be included. In addi)on, a detailed descrip)on of the 

technique used, molecular descrip)on of the target nucleo)de sequences of the organism in 

its pretechnique and possechnique states and the func)on of the target sequences in its 

pretechnique and possechnique states should be provided. A map of any gene)c construct 

or nucleic acid fragment used in the breeding pro- cess must be provided, detailing the gene)c 

elements and analysis of possibly affected sequences outside the target sequences.  

To submit, an applicant must be officially registered in the Na)onal Registry of Operators with 

GM Plant Organisms through the Na)onal Seeds Ins)tute (INASE) which is the official en)ty 

that authorizes seed commercializa)on (obtained either by conven)onal or by modern 

biotechnology breeding) in Argen)na. Following these NBTs regula)on guidelines, applicants 



 12 

must describe in detail the intended modifica)ons and the way they plan to obtain them in a 

PCI (see Fig. 5).  

This procedure implies that CRISPR-edited (or other NBT-edited) intermediate are s)ll subject 

to regula)on un)l it is determined that it does not contain any stable DNA inser)ons in their 

genomic cons)tu)on. Before that determina)on, all associated material must be handled in 

contained and confined condi)ons, according to GMO regula)ons. Therefore this NBT ad hoc 

regula)on did not change the preexis)ng GMO regula)ons (Ga)ca-Arias, 2020). This was only 

established to determine whether a gene-edited crop should be subjected to preexis)ng GMO 

regula)ons or not. If the final gene-edited product is considered as “non-GMO,” these crops 

are derived to the conven)onal breeding registra)on system for final commercializa)on, like 

the already men)oned Na)onal Seeds Ins)tute that deals with intellectual property issues 

(like following the Interna)onal Union for the Protec)on of New Varie)es of Plants-UPOV—

intellectual property agreements) and controls the registra)on and commercializa)on of 

varie)es. Alterna)vely, if the final gene-edited product is considered a “GMO,” it must follow 

the GMO Argen)ne regula)on system for commercializa)on (Whelan and Lema, 2015, 

Goberna et al., 2022)”.  
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Figure 5. Regulatory framework for CRISPR- edited crops in Argentina: Route of analysis of a 
NGT-derived product. Reproduced from Goberna et al., 2024. 
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3. Interna:onal trade of NGTs organisms and products 

We found little figures on trade trends on NGTs, especially regarding to those placed on the 
market, in the scientific litterature. Sprink and Wilhem (2024) draw a Table listing , but until 
May 2023, reproduced below (Table 2). 

 

 

Table 2. Genome-edited products/organisms released to national markets 

 

 

In countries like Brazil and Chile (Sanchez, 2024), information on edited organisms is 

accessible, at least to specialists in the field and those familiar with regulatory systems. In 

contrast, Argentina do not disclose this information publicly. Below we provide figures 

regarding Brazil regarding plants only (Table 3, reproduced from Hernández-Soto and Ga)ca-

Arias, 2024) as well as a more updated one, but that extends to microorganisms and animals 

(Figure 6, reproduced from Da Cunha et al., 2025). 
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Table 3. Comprehensive overview of biotechnology applica)ons in Brazil for plant 
organisms. Reproduced from Hernández-Soto and Ga)ca-Arias (2024) 
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Figure 6. (A) Technologies obtained with NGTs whose commercial release requests were 
submitted to CTNBio between 2018 and 2024.  (B) Technologies developed by NBTs listed by 
their respective developer companies (Heather and Chain, 2016). R insect resistant; HT 
herbicide tolerant; DT drought tolerant; dsRNA double-stranded RNA. Created with 
BioRender.com. Reproduced from Da Cunha et al. (2025). 
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