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Chapter 3:
The Regulation of Biotechnology in International Law

This chapter analyses the international regulation of biotechnology and
genetically modified organisms at the global level. The principal instru-
ment in this context is the Cartagena Protocol on Biosafety, which has
been developed under the Convention on Biological Diversity (A.). Although
the Protocol’s provisions are much more detailed, the pertinent rules con-
tained in the Convention have not become irrelevant due to its broader,
near-universal membership (B.).

Besides, a number of other international agreements also contain rel-
evant obligations in the context of regulating risks resulting from the
application of biotechnology. In particular, international trade law under
the auspices of the World Trade Organization might considerably limit
the liberty of states to restrict international trade of LMOs (C.). The Inter-
national Plant Protection Convention and the measures adopted within its
framework seek to prevent the spread of plant pests, which under certain
circumstances may include LMOs (D.). The World Organisation for Animal
Health serves a similar objective with respect to animal diseases (E.). The
Codex Alimentarius is a set of standards on food safety and also addresses
foods obtained from modern biotechnology (F.). The United Nations Con-
vention on the Law of the Sea is relevant with regard to the protection
of the high seas beyond the limits of national jurisdiction (G.). Interna-
tional regulations on the transport of hazardous goods and substances
also address safeguarding measures for LMOs (H.). When a biotechnology
product causes a transmissible disease in humans, international health law
becomes relevant (I.). Finally, certain applications of biotechnology may
also fall within the scope of the Biological Weapons Convention and rules of
humanitarian international law (J.).

The instruments analysed in the present chapter primarily address the
prevention of damage, but they are also relevant for questions relating to
liability for damage in a number of aspects. First and foremost, the Carta-
gena Protocol prejudices the scope of application of the Supplementary
Protocol on Redress and Liability, which was developed to complement the
Cartagena Protocol with rules on operator liability and which is analysed
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further below.! Moreover, the Cartagena Protocol, as well as the other rele-
vant instruments, create binding legal obligations for their respective par-
ties, breaches of which may give rise to the accountability of these states
under the law of state responsibility.?

A. The Cartagena Protocol on Biosafety

The Cartagena Protocol on Biosafety of 20003 is the only global multilateral
agreement specifically dealing with molecular biotechnology.# It was nego-
tiated within the framework of Article 19(3) of the Convention on Biological
Diversity of 1992 (CBD),* which committed its parties to consider the
need for, and modalities of, a protocol relating to the products of modern
biotechnology. The Protocol entered into force in 2003 and has 173 parties
including the European Union.® However, a number of states that play key
roles in biotechnology have not ratified the Protocol, including Argentina,
Australia, Canada, Israel, Singapore, and the United States.”

1 See chapter 6.

2 See chapter 9.

3 Cartagena Protocol on Biosafety to the Convention on Biological Diversity (29 Jan-
uary 2000; effective 11 September 2003), 2226 UNTS 208 (hereinafter ‘Cartagena
Protocol’ or ‘CP’).

4 For general discussions of the Cartagena Protocol, see Riccardo Pavoni, Assessing
and Managing Biotechnology Risk Under the Cartagena Protocol on Biosafety, 10
(2000) Italian YBIL 113; Robert Falkner, Regulating Biotech Trade: The Cartagena
Protocol on Biosafety, 76 (2000) International Affairs 299; Barbara Eggers/Ruth
Mackenzie, The Cartagena Protocol on Biosafety, 3 (2000) J. Int. Econ. L. 525;
Terence P. Stewart/David S. Jobanson, A Nexus of Trade and the Environment: The
Relationship Between the Cartagena Protocol on Biosafety and the SPS Agreement
of the World Trade Organization, 14 (2003) Colorado Journal of International En-
vironmental Law and Policy 1; Ruth Mackenzie et al., An Explanatory Guide to the
Cartagena Protocol on Biosafety (2003); Catherine Redgwell, Biotechnology, Biodi-
versity and International Law, 58 (2005) Current Legal Problems 543; Marie-Claire
Cordonier Segger/Frederic Perron-Welch et al. (eds.), Legal Aspects of Implementing
the Cartagena Protocol on Biosafety (2013).

5 Convention on Biological Diversity (05 June 1992; effective 29 December 1993),
1760 UNTS 79 (hereinafter ‘CBD’).

6 UN OLA, Status of the Cartagena Protocol on Biosafety to the Con-
vention on Biological Diversity, United Nations Treaty Collection, avail-
able at: https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=
XXVII-8-a&chapter=27&clang=_en (last accessed 28 May 2022).

7 For a ranking of 54 countries based on innovation potential in biotechnology,
see Jeremy Abbate et al., Scientific American Worldview: A Global Biotechnology
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A. The Cartagena Protocol on Biosafety

Pursuant to its Article 1, the objective of the Protocol is

‘to contribute to ensuring an adequate level of protection in the field of the
safe transfer, handling and use of living modified organisms resulting from
modern biotechnology’.

The subject matter regulated by the Cartagena Protocol is ‘living modified
organisms resulting from modern biotechnology’. The recent advances in
modern biotechnology set out in the first chapter, particularly genome
editing techniques and engineered gene drives, raise questions as to the
exact scope of the Protocol (I.). Substantively, most of the Protocol’s pro-
visions concern the ‘transboundary movement’ of LMOs, which denotes
the importation, but also unintentional movements of LMOs from one
party’s territory into that of another. In addition, some of the Cartagena
Protocol’s provisions also apply to domestic uses (II.).

I. Scope

According to its Article 4, the Cartagena Protocol applies to

‘the transboundary movement, transit, handling and use of all living modi-
fied organisms that may have adverse effects on the conservation and sustain-
able use of biological diversity, taking also into account risks to human

health’.

This provision can be divided into three separate elements: Firstly, the sub-
ject matter covered by the Protocol is ‘living modified organisms’ (LMOs),
which is a technical term defined in Article 3 of the Protocol (1.). Sec-
ondly, Article 4 CP refers to LMOs ‘that may have adverse effects’, which
raises the question of whether the Cartagena Protocol only applies to
hazardous LMOs (2.). Thirdly, Article 4 specifies the activities to which
the Cartagena Protocol applies, namely ‘transboundary movement, transit,
handling, and use’ of LMOs (3.). Moreover, under Article 5 CP the ‘trans-

Perspective (2016), 26-28. For an overview of the commercial use of GM crops,
see International Service for the Acquisition of Agri-biotech Applications, Global
Status of Commercialized Biotech/GM Crops in 2019, ISAAA Brief 55 (2019). Data
on international trade in genetically modified organisms and products thereof
seem not to be available, but see Vargas M. Xanat et al., International Trade of
GMO-Related Agricultural Products, 52 (2018) Quality & Quantity 565.
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boundary movement of LMOs which are pharmaceuticals for humans’ is
exempted from the scope of the Cartagena Protocol (4.).

1. Subject Matter: Living Modified Organisms Obtained Through Modern
Biotechnology

The Cartagena Protocol applies to ‘living modified organisms’, which is
defined in Article 3(g) as

‘any living organism that possesses a novel combination of genetic material
obtained through the use of modern biotechnology’.

As noted earlier, the Cartagena Protocol uses this term instead of the
more common phrases ‘genetically modified organism’ (GMO) and ‘genet-
ically engineered organism’, which are used in most national and regional
biosafety regimes.® Most of these regimes were developed in the light of
conventional techniques of genetic engineering, which commonly involve
the insertion of genetic material from another species. However, as set out
in the first chapter, more recently developed genome editing techniques
allow to genetically modify an organism with much higher precision than
before and, in some instances, without permanently introducing exoge-
nous genetic material.”

Against this background, there have been fierce debates about whether
organisms modified with these new techniques fall within the scope of
the existing regulatory frameworks for GMOs. Currently, genome-edited
organisms are regulated like conventional GMOs in some jurisdictions but
are exempt from regulation in others.!® It is also controversial whether

8 See chapter 2, section A; also see Markus Bickenforde, Biological Safety, in: Wol-
frum/Peters (ed.), MPEPIL, MN. 6.
9 See chapter 1, section B.

10 See Maria Lusser/Howard V. Davies, Comparative Regulatory Approaches for
Groups of New Plant Breeding Techniques, 30 (2013) New Biotechnology 437;
Dennis Eriksson et al., A Comparison of the EU Regulatory Approach to Directed
Mutagenesis with that of Other Jurisdictions, Consequences for International
Trade and Potential Steps Forward, 222 (2019) New Phytologist 1673; Steffi
Friedrichs et al., An Overview of Regulatory Approaches to Genome Editing in
Agriculture, 3 (2019) Biotechnology Research and Innovation 208; Hans-Georg
Dederer/David Hamburger (eds.), Regulation of Genome Editing in Plant Biotech-
nology (2019).

134


https://doi.org/10.5771/9783748913528-131
https://www.nomos-elibrary.de/agb
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genome-edited organisms fall within the scope of the Cartagena Proto-
col.1!

According to the aforementioned definition in Article 3(g), the Cartage-
na Protocol applies to any living organism (a)) the genetic material (b))
of which has a novel combination (c)) that was obtained through the use
of modern biotechnology (d)). It is therefore submitted that most genome
editing techniques, as well as all current techniques involving engineered
gene drives, fall within the scope of the Cartagena Protocol (e)).

a) Living Organism

The term ‘living organism’ is defined in Article 3(h) CP as

‘any biological entity capable of transferring or replicating genetic material,
including sterile organisms, viruses and viroids’.

This definition takes a central role in determining the meaning of a ‘living
modified organism’. When both definitions are read together, the Protocol
applies to any biological entity capable of transferring or replicating genet-
ic material (i.e. a /iving organism) that possesses a novel combination of
genetic material obtained through the use of modern biotechnology (i.e.
a living modified organism). The term ‘biological entity’ is unspecific and
may refer to any being.'? The decisive criterion is whether such an entity is
‘capable of transferring or replicating genetic material’.'® This excludes,
most importantly, products derived from LMOs which are no longer

11 Cf. AHTEG on Synthetic Biology, Report of the Ad Hoc Technical Expert Group
on Synthetic Biology: Montreal, Canada, 4-7 June 2019, UN Doc. CBD/SYNBIO/
AHTEG/2019/1/3 (2019), para. 17; Felicity Keiper/Ana Atanassova, Regulation of
Synthetic Biology: Developments Under the Convention on Biological Diversity
and Its Protocols, 8 (2020) Front. Bioeng. & Biotechnol. 310, 16; see Motoko Arak:
et al., Caution Required for Handling Genome Editing Technology, 32 (2014)
Trends in Biotechnology 234, 234-235; Sam O. Callebaut, New Developments
in Modern Biotechnology: A Survey and Analysis of the Regulatory Status of
Plants Produced Through New Breeding Techniques, Master Thesis (2015), 46—
505 Eva Sirinathsinghji, Why Genome Edited Organisms Are Not Excluded from
the Cartagena Protocol on Biosafety, TWN Biosafety Briefing (2020).

12 Cf. ‘entity’, in: James Murray et al., Oxford English Dictionary, Online Edition,
available at: http://www.oed.com/ (last accessed 28 May 2022).

13 Cf. Piet van der Meer, Definitions, in: Christoph Bail/Robert Falkner/Helen Mar-
quard (eds.), The Cartagena Protocol on Biosafety (2002) 281, 284.
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able to transfer or replicate genetic material.!* Viruses and viroids, which
by themselves cannot actively replicate genetic material,’’ are expressly in-
cluded in the definition.

b) Genetic Material

The term ‘genetic material’ is of particular relevance for the scope of the
Protocol, as it is used in the definitions of both a living organism (which is
characterized by its capability to transfer or replicate genetic material) and
a living modified organism (which possesses a novel combination of genetic
material). While the Protocol itself does define this term, a definition of
‘genetic material’ is included in Article 2 CBD. Although the Cartagena
Protocol does not expressly incorporate the definitions contained in the
CBD,'7 they can still be referred to as part of the ‘relevant rules of interna-

14 Eggers/Mackenzie (n. 4), 529; Sean D. Murphy, Biotechnology and International
Law, 42 (2001) Harv. Int’l L. J. 47, 77; Jan Husby, Definitions of GMO/LMO and
Modern Biotechnology, in: Terje Traavik/Li C. Lim (eds.), Biosafety First (2009)
365, 370-371. The Cartagena Protocol refers to LMOs and ‘products thereof’,
see Article 23(3)(c) CP. The inclusion of ‘products thereof into the scope of the
Cartagena Protocol was highly contentious during the negotiations, see Helen
Marquard, Scope, in: Christoph Bail/Robert Falkner/Helen Marquard (eds.), The
Cartagena Protocol on Biosafety (2002) 289, 297-298. Note that three of the
Protocol’s provisions on risk assessment, namely Article 23(3)(c), Annex I(i) and
Annex III(5), explicitly address LMOs and products thereof, which are defined
as ‘processed materials that are of living modified organism origin, containing
detectable novel combinations of replicable genetic material obtained through
the use of modern biotechnology’, see Mackenzie et al., IUCN Guide (n. 4),
MN. 85. During the negotiations of the Supplementary Protocol, the inclusion of
‘products thereof” was discussed again, see chapter 6, section B.1.2.

15 Bruce Albers et al., Molecular Biology of the Cell (6™ ed. 2015), 18.

16 Mackenzie et al., IUCN Guide (n. 4), MN. 204.

17 Most protocols to framework instruments expressly provide that the definitions
contained in the framework instrument also apply for the purposes of the re-
spective protocol, see, e.g., Article 2(1) Nagoya-Kuala Lumpur Supplementary
Protocol on Liability and Redress to the Cartagena Protocol on Biosafety (15 Oc-
tober 2010; effective 05 March 2018), UN Doc. UNEP/CBD/BS/COP-MOP/5/17,
p. 64; Nagoya Protocol on Access to Genetic Resources and the Fair and Equi-
table Sharing of Benefits Arising from Their Utilization to the Convention on
Biological Diversity (29 October 2010; effective 12 October 2014), UN Doc.
UNEP/CBD/COP/DEC/X/1; Kyoto Protocol to the United Nations Framework
Convention on Climate Change (11 December 1997; effective 16 February 2005),
2303 UNTS 162.
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tional law applicable in the relations between the parties’ in the sense of
Article 31(3)(c) of the Vienna Convention on the Law of Treaties (VCLT).!3
According to the definition in Article 2 CBD, ‘genetic material’ means

‘any material of plant, animal, microbial or other origin containing func-
tional units of heredity’.

The central element of this definition is ‘functional units of heredity’,
which is defined neither in the Cartagena Protocol nor elsewhere in the
international biodiversity regime.!” It also seems not to be an established
term in scientific literature.

In biology, the term ‘heredity’ denotes the transmission of genetically
based characteristics from parents to offspring.2? The basic unit of heredity
is the gene, which is a sequence of nucleic acid that exerts its influence on
the organism’s form and function by encoding and directing the synthesis
of a protein or certain forms of RNA.?!

The definition requires that these units of heredity must be ‘functional’.
This appears to be introduced to distinguish genes from non-coding DNA
sequences (also called ‘junk DNA’), which were, at the time when the
CBD was adopted, believed to have no specific function.?? However, it is
now assumed that non-coding DNA contains genetic information essential
for important biological functions such as gene expression, replication and
transmission.?> For this reason, there are currently no units of heredity

18 Vienna Convention on the Law of Treaties (23 May 1969; effective 27 January
1980), 1155 UNTS 331 (hereinafter ‘VCLT’); cf. Oliver Dorr, Article 31 VCLT,
in: Oliver Dorr/Kirsten Schmalenbach (eds.), Vienna Convention on the Law of
Treaties (2™ ed. 2018), MN. 95-96; see Mackenzie et al., IUCN Guide (n. 4),
MN. 198.

19 The term resembles the notion of ‘heritable material’ used in the legislation of
the European Union on Genetically Modified Organisms. On the relationship
between the Cartagena Protocol and EU legislation, see infra section A.IV.

20 Cf. ‘heredity’, in: Eleanor Lawrence (ed.), Henderson’s Dictionary of Biology (161
ed. 2016), 256; similarly B. Fedder, Marine Genetic Resources, Access and Benefit
Sharing (2013), 35; Albers et al. (n. 15), 2.

21 Cf. ‘gene’, in: Henderson’s Dictionary of Biology (n. 20), 224; Albers et al. (n. 15),
182; see Fedder (n. 20), 35.

22 Morten W. Tvedlt/Peter ]. Schei, “Genetic Resources” in the CBD: The Wording, the
Past, the Present and the Future, UN Doc. UNEP/CBD/WG-ABS/9/INF/1, Annex
(2010); cf. L. E. Orgel/F. H. C. Crick, Selfish DNA, 284 (1980) Nature 604; but see
James A. Shapiro, Revisiting the Central Dogma in the 21* Century, 1178 (2009)
Annals of the New York Academy of Sciences 6, 12.

23 James A. Shapiro/Richard von Sternberg, Why Repetitive DNA Is Essential to
Genome Function, 80 (2005) Biological Reviews of the Cambridge Philosophical
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(or DNA sequences) that can be characterized with scientific certainty as
‘non-functional’.?* Hence, ‘functional units of heredity’ denote any kind of
genetic information stored in nucleic acid.?® Consequently, ‘genetic mate-
rial’ encompasses any biological material that contains nucleic acid, in-
cluding living cells in any appearance and parts of organisms, as well as

isolated DNA or RNA in the form of chromosomes, plasmids or parts
thereof.26

¢) ‘Novel Combination’ of Genetic Material

The Cartagena Protocol covers living organisms that possess a ‘novel com-
bination of genetic material’. Again, the term ‘novel combination’ is not
defined by the Protocol. It is questionable whether it covers any change to
the genetic material or whether the change must be of a certain quality. In
particular, it could be argued that the term ‘novel combination’ refers to
‘recombinant DNA’, which is generally understood as DNA that has been
modified i vitro to introduce foreign genetic information.”” According
to this understanding, point mutations and other changes not including
the insertion of foreign genetic material would be excluded from the
Protocol’s scope.

However, the travaux préparatoires of the Protocol, which can be relied
upon as a subsidiary means of interpretation,”® show that the presence
of foreign genetic material in the resulting organism was rejected as a
criterion for the LMO definition. During the negotiations, representatives
of the so-called Miami Group — consisting of the United States, Canada,
Australia, Argentina, Chile and Uruguay - proposed to include that the

Society 227; Shapiro (n. 22), 12; ENCODE Project Consortium, An Integrated Ency-
clopedia of DNA Elements in the Human Genome, 489 (2012) Nature 57.

24 Cf. Tvedt/Schei (n. 22), 16; Benjamin A. Pierce, Genetics (7% ed. 2020), 637-638.

25 Morten W. Tvedt/Tomme R. Young, Beyond Access: Exploring Implementation of
the Fair and Equitable Sharing Commitment in the CBD, ABS Series No. 2
(2007), 55.

26 Mackenzie et al., TIUCN Guide (n. 4), MN. 199-200 and Box 14 on p. 44; Tvedt/
Schet (n. 22), 21; Fedder (n. 20), 36.

27 Cf. ‘recombinant DNA’, in: Henderson’s Dictionary of Biology (n. 20), 500-501.

28 Cf. Article 32(a) VCLT (n. 18), see Oliver Dorr, Article 32 VCLT, in: Oliver Dorr/
Kirsten Schmalenbach (eds.), Vienna Convention on the Law of Treaties (2™ ed.
2018), MN. 11-21.
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resulting organism should be ‘unlikely to occur in nature’.? Others, in-
cluding representatives from developing and Nordic countries, suggested
defining ‘novel” as ‘not known to occur in nature’.3? According to a third
proposal, the resulting organism should have ‘traits novel to the species in
the receiving country’! or the ‘receiving environment’.32

Ultimately, however, all these proposals were rejected in favour of the
phrase ‘novel combination of genetic material’, which was understood
to be more comprehensive.* Notably, suggestions that an LMO should
contain ‘foreign’ or ‘transgenic’ genetic material were also rejected.>* The
negotiating history of the Cartagena Protocol thus clearly indicates that
the presence of foreign genetic material in the resulting organism is not a
constitutive criterion for what constitutes an LMO.

Consequently, the term ‘novel combination’ should be construed in
a broad sense as simply referring to any change in the composition of
genetic material, regardless of its origin. Whether the resulting genotype
or phenotype could have also arisen naturally is irrelevant to whether an
organism is an LMO under the Protocol.> What is decisive is less the
quality of the change but rather that this change is ‘obtained through the
use of modern biotechnology’. In this sense, a novel combination could
arise from a change to even a single nucleotide in a nucleotide sequence.3¢

29 Aarti Gupta, Framing “Biosafety” in an International Context: The Biosafety Pro-
tocol Negotiations, ENRP Discussion Paper E-99-10 (1999), 23; cf. BSWG, Re-
port of the Third Meeting, UN Doc. UNEP/CBD/BSWG/3/6 (1997), 39; BSWG,
Revised Consolidated Text of the Draft Articles (From the Fourth Meeting), UN
Doc. UNEP/CBD/BSWG/5/Inf.1 (1998), 11; BSWG, Compilation of Definitions
and Terms Relevant to a Biosafety Protocol, UN Doc. UNEP/CBD/BSWG/3/Inf.1
(1997), 19.

30 Gupta (n. 29), 23; cf. BSWG, Consolidated Text from Fourth Meeting (n. 29), 11.

31 BSWG, Compilation of Definitions (n. 29), 19; BSWG, Report of the Third
Meeting (n. 29), 39.

32 BSWG, Consolidated Text from Fourth Meeting (n. 29), 11.

33 Cf. IISD, Report of the Fourth Session of the Ad Hoc Working Group on Biosafe-
ty: 5-13 February 1998, ENB Vol. 9 No. 85 (1998), 5; Gupta (n. 29), 23.

34 Cf. BSWG, Consolidated Text from Fourth Meeting (n. 29), 11; ENB Summary
of BSWG-4 (n. 33), 5.

35 Mackenzie et al., JIUCN Guide (n. 4), MN. 214; also see Sirinathsinghyi (n. 11), 3.

36 Mackenzie et al., IUCN Guide (n. 4), MN. 212.
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d) Obtained Through the Use of Modern Biotechnology

In order to qualify as an LMO, the organism must possess a novel combi-
nation of genetic material which has been ‘obtained through the use of
modern biotechnology’. The notion of ‘modern biotechnology’ is defined
in Article 3(1) CP as

‘the application of

a. In vitro nucleic acid techniques, icluding recombinant deoxyribonucleic
acid (DNA) and direct injection of nucleic acid into cells or organelles, or

b. Fusion of cells beyond the taxonomic family,

that overcome natural physiological reproductive or recombination barriers
and that are not techniques used in traditional breeding and selection’.

This definition consists of three elements that must be fulfilled cumula-
tively: The first element describes the techniques that are encompassed,
i.e., in vitro nucleic acid techniques and cell fusion (aa)). The second ele-
ment provides that these techniques need to overcome natural physiologi-
cal reproductive or recombination barriers (bb)). Thirdly, these techniques
must not be techniques used in traditional breeding and selection (cc)).

aa) ‘Application of in vitro nucleic acid techniques...”

The first element of the definition specifies the laboratory techniques en-
compassed by the definition of modern biotechnology, namely ‘tn witro
nucleic acid techniques’ and ‘fusion of cells beyond the taxonomic family’.
The latter, cell fusion, means the process of merging two different cells into
a single hybrid cell.3” Since genome editing does not involve cell fusion,
this element can be left aside for the purposes of the present study. The on-
ly relevant criterion is whether genome editing techniques can be regarded
as ‘in vitro nucleic acid techniques’. In this regard, the Protocol provides
two examples of what constitutes such a technique, namely ‘recombinant
deoxyribonucleic acid (DNA)’ and ‘direct injection of nucleic acid into
cells or organelles’.

As to the first example, the term ‘recombinant DNA’ denotes the inser-
tion of foreign DNA into the genome of the target organism.’® While

37 Cf. ‘Cell fusion’, in: Richard Cammack/Teresa K. Attwood et al. (eds.), Oxford
Dictionary of Biochemistry and Molecular Biology (2" ed. 2006), 107.
38 Cf. ‘recombinant DNA’, in: Henderson’s Dictionary of Biology (n. 20), 500-501.
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this has been possible by conventional genetic engineering techniques,
it can be achieved with higher precision through more recent genome edit-
ing techniques.’® The development of engineered gene drives will usually
involve the insertion of foreign DNA and thus constitute a recombinant
DNA technique.#* On the other hand, genome editing techniques used
to produce endogenous changes to the genome without inserting foreign
DNA, such as targeted point mutations, cannot be regarded as recombi-
nant DNA techniques.

The second example of techniques provided by the definition is ‘direct
injection of nucleic acid into cells’. In the case of CRISPR/Cas, the guide
RNA (one of the components prepared iz vitro) constitutes nucleic acid,
and direct injection is one of the available means to insert the guide
RNA into the target organism (besides direct injection, a frequently used
approach is transfection).! Hence, depending on the specific approach,
the CRISPR/Cas technique may involve ‘direct injection of nucleic acid’ in
the sense of Article 3(i) CP.

In any case, the notion ‘7n vitro nucleic acid techniques’ is not limited to
the examples mentioned in the definition, as the term ‘including’ indicates
that the examples are not meant to be exhaustive. During the negotiations
of the Protocol, it was expressly recognized that the definition of ‘modern
biotechnology’ should be phrased in a manner that would cover new
techniques which were not yet envisaged at that time.** Therefore, it was
deliberately left open whether, besides the two existing examples, new
techniques would constitute ‘77z wvitro nucleic acid techniques’** Hence,
the phrase ‘in vitro nucleic acid techniques’ refers to any technique that

39 It is undisputed that any technique that involves the insertion of foreign DNA
into the organism, including ZFN-3, is covered by the protocol, cf. European
Commission, New Techniques Working Group (NTWG): Final Report, not of-
ficially published (2012), 19-20; Jens Kabrmann et al., Aged GMO Legislation
Meets New Genome Editing Techniques, 15 (2017) EurUP 176, 177 n. 11; Dutch
Commission on Genetic Modification (COGEM), The Status of Oligonucleotides
Within the Context of Site-Directed Mutagenesis: 100701-03 (2010), 10; Thorben
Sprink et al., Regulatory Hurdles for Genome Editing: Process- vs. Product-Based
Approaches in Different Regulatory Contexts, 35 (2016) Plant Cell Reports 1493,
1497.

40 See chapter 1, section C.II.

41 See chapter 1, section B.IL3.

42 Cf. ENB Summary of BSWG-4 (n. 33), 5; Mackenzie et al., IUCN Guide (n. 4),
MN. 217-218.

43 Ibid.
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involves the handling of nucleic acid iz vitro, i.e. outside the target organ-
ism.*

Consequently, ‘2z vitro nucleic acid techniques’ includes all laboratory
procedures where nucleic acid is modified or synthetically produced out-
side of the organism and subsequently inserted into the target organism.
This includes the CRISPR/Cas technique, regardless of how the effector
complex is inserted into the target organism. The ODM technique is
covered by the definition too, as the oligonucleotides used in this tech-
nique also constitute nucleic acid. SDN-2 techniques, which involve the
insertion of a DNA snippet as a ‘repair template’, also fall under the
definition.*

In contrast, some older genome editing techniques do not involve any
tn vitro handling of nucleic acid. For instance, the TALENs and ZFN-1
techniques rely on engineered nucleases, which are enzymes that cleave
DNA at specific target sequences once inserted into the cell.*¢ Technically,
however, these techniques do not involve any iz vitro handling of nucleic
acid. It could, therefore, be questioned whether they are covered by the
definition of ‘modern biotechnology’.#” At the same time, these techniques
are still 7n vitro techniques used to modify the target organism’s DNA
(i.e. nucleic acid). An extensive interpretation would also find support
in the Protocol’s negotiating history since, as noted above, the parties
wanted to ensure that the definition also covered future techniques.*
But including any laboratory technique to modify genetic information
would certainly overstretch the notion of 4 vitro nucleic acid techniques’.
An interpretation that excludes techniques involving engineered nucleases
from the scope of the Protocol would also not be ‘manifestly absurd or
unreasonable’, which would be necessary to deviate from the grammatical
and textual interpretation of the term. Therefore, techniques not involving

44 The literal meaning of i vitro is ‘in glass’, cf. Oxford Dictionary of Biochemistry
and Molecular Biology (n. 37), 351.

45 It is undisputed that any technique that involves the insertion of foreign DNA
into the organism, including ZFN-3, is covered by the protocol, cf. New Tech-
niques Working Group, Final Report (n. 39), 19-20; Kahrmann et al. (n. 39), 177
n. 11; Dutch Commission on Genetic Modification (COGEM) (n. 39), 10; Sprink
etal. (n. 39), 1497.

46 See chapter 1, sections B.IL.1 and B.IL.2.

47 See Jens Kabrmann/Georg Leggewie, CJEU’s Ruling Makes Europe’s GMO Legisla-
tion Ripe for Reformation, 16 (2018) EurUP 497, 502, although the main argu-
ment of these authors is that targeted mutagenesis does not overcome natural
physiological and reproductive barriers (see next section).

48 Cf. Mackenzie et al., IUCN Guide (n. 4), MN. 217-218.
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the in vitro use of nucleic acid but of other mutagenic substances, such as
engineered nucleases, are arguably not covered by the Protocol’s definition
of ‘modern biotechnology’.# However, these methods have largely been
replaced by the more efficient CRISPR technique and are unlikely to be
used widely in the future.

bb) °... that overcome natural physiological reproductive or
recombination barriers...’

The definition further requires that the application of the aforementioned
techniques must ‘overcome natural physiological reproductive or recombi-
nation barriers’. It has been suggested that ‘natural barriers’ are such that
would normally prevent the exchange or recombination of DNA.>! Hence,
the definition would apply when DNA sequences are introduced from
species that would not be able to exchange genetic material with the target
organism (e.g., through mating) under natural conditions. But in some
applications of genome editing techniques, especially when used to create
point mutations, there is no exchange or recombination of DNA at all.
The wording of this criterion is therefore inconclusive with regard to more
recent biotechnological techniques.?

According to one possible interpretation, the condition of ‘overcoming
natural barriers’ requires that the resulting genotype could not even theo-
retically arise in a natural way through recombination or reproduction.>?
Since point mutations can also result from natural processes, their creation
through genome editing techniques would not amount to overcoming
natural barriers, and the resulting organisms would not constitute LMOs
in the sense of the Protocol.5*

However, it should not be overlooked that the criterion of ‘overcoming
natural barriers’ is used to characterize the fechniques of genetic modifica-

49 Likewise Sirinathsinghji (n. 11), 3—4.

S0 1bid., 4; Heidi Ledford, CRISPR, the Disruptor, 522 (2015) Nature 20, 21-22.

51 Mackenzie et al., TUCN Guide (n. 4), 50; also see ‘recombination’, in: Henderson’s
Dictionary of Biology (n. 20), 501.

52 Cf. van der Meer (n. 13), 286.

53 Cf. Callebaut (n. 11), 53.

54 Cf. Kabrmann/Leggewie (n. 47), 502.
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tion rather than the result of such modification.’ As shown above, the
Cartagena Protocol’s LMO definition refers to both the resulting organism
(which has to possess a ‘novel combination of genetic material’) and the
techniques through which this result is obtained (‘application of modern
biotechnology’).’¢ The requirement that natural barriers need to be over-
come is included in the definition of the latter term, modern biotechnol-
ogy, and thus refers to the means of modification and not to its result.>”
Consequently, the decisive question is not whether the resulting organism
could also occur naturally, but whether the techniques employed are capa-
ble of achieving genetic changes that cannot be achieved by relying on
natural reproduction and recombination mechanisms. This includes the
creation of targeted point mutations through genome editing techniques:
although point mutations do also occur naturally, only genome editing
techniques allow to introduce them at specific locations of the genome.
This interpretation is also supported by the negotiating history of the
Cartagena Protocol.’® As noted earlier, it was long proposed during the
negotiations to define an LMO by whether its genetic material is unlikely
(or unknown) to occur in nature.’® This element was eventually dropped
in favour of the broader requirement that there must be a ‘novel combi-
nation’ of genetic material.®® Around the same time, it was agreed that
the definition should refer to both the techniques of modification and
the resulting organism.®! The ‘novel combination’ criterion was then used
to define the resulting organism, while the reference to ‘overcoming natu-
ral and reproductive barriers” was included in the definition of modern

55 The context in which a term is used is, besides the term’s ordinary meaning,
a primary factor for its interpretation. See Article 31(1) VCLT (n. 18); cf. Dorr,
Article 31 VCLT (n. 18), MN. 43-51.

56 Cf. ENB Summary of BSWG-4 (n. 33), 5; van der Meer (n. 13), 285.

57 But see Callebaut (n. 11), 53, who argues that ‘the phrasing of this provision
necessarily also relates to the result, i.e. the new (novel) combination of genetic
material obtained through the use of these techniques’. The same seems to be
assumed by Piet van der Meer et al., The Status Under EU Law of Organisms
Developed Through Novel Genomic Techniques (2021) European Journal of
Risk Regulation 1, 15.

58 See supra n. 28.

59 Cf. BSWG, Consolidated Text from Fourth Meeting (n. 29), 10-11; see ENB
Summary of BSWG-4 (n. 33), 5; Gupta (n. 29), 23; van der Meer (n. 13), 285.

60 Cf. BSWG, Draft Negotiating Text (From the Fifth Meeting), UN Doc. UN Doc.
UNEP/CBD/BSWG/6/2 (1998), 6; Gupta (n. 29), 23; see supra section A.L.1.c).

61 Cf. ENB Summary of BSWG-4 (n. 33), 5; van der Meer (n. 13), 285.
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biotechnology, reportedly to resolve a dispute about whether and to what
extent cell fusion should be included in the Protocol’s scope.6?

Consequently, the decisive criterion is whether a natural process of
genetic alteration is being replaced by techniques that can only be applied
in vitro by overcoming natural barriers. Since genome editing techniques
generally involve the insertion of endonucleases or nucleic acids that were
specifically modified or synthetically produced iz vitro, their application
generally overcomes natural reproductive or recombination barriers in
terms of the Protocol.

cc) ‘... and that are not techniques used in traditional breeding and
selection’

Lastly, the definition of modern biotechnology requires that the tech-
niques applied are not ‘techniques used in traditional breeding and selec-
tion’. While this phrase seems self-explanatory at first glance, the notion
of ‘traditional’ is ambiguous and leaves much room for interpretation.® It
would not seem to have been the subject of closer legal analysis so far.®

In its ordinary meaning, which is the starting point for interpretation
pursuant to Article 31(1) VCLT, the adjective ‘traditional’ characterizes
something as long-established, customary or conventional.®* In the present
context, ‘traditional’” appears to denote methods of breeding and selection
that have been subject to continuous and widespread use for a long period
of time. This would include the most conventional forms of breeding
plants and animals, which have been practised by humankind for hun-
dreds of years. In essence, all these techniques rely on selecting individuals
that exhibit desired traits and mating them with other individuals from the
same or closely related species.®® Deliberate hybridization — i.e., crossing

62 Van der Meer (n. 13), 286; see 1ISD, Highlights of BSWG-S #9: Wednesday, 26
August 1998, ENB Vol. 9 No. 106 (1998), 2.

63 Van der Meer (n. 13), 286.

64 The only detailed discussion appears to be Mackenzie et al., IUCN Guide (n. 4),
MN. 221-226; for a scientific perspective, see Clemens van die Wiel et al., Tradi-
tional Plant Breeding Methods (2010).

65 Cf. ‘traditional’, in: Oxford English Dictionary (n. 12).

66 Mackenzie et al., IUCN Guide (n. 4), MN. 221; see generally Rolf H. J. Schlegel,
Concise Encyclopedia of Crop Improvement (2007), 5-52; Noél Kingsbury,
Hybrid: The History and Science of Plant Breeding (2009), 39-54; George Ac-
quaah, Conventional Plant Breeding Principles and Techniques, in: Jameel M.
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different varieties or species to produce new ones — has been practised
since the late seventeenth century and would equally constitute a tradition-
al technique.®” The same is true for a range of other strategies used to
facilitate the selection of desired traits and the exchange of genetic materi-
al.68

However, the term is generally deemed to include not only century-old
practices, but also more sophisticated techniques which were developed
since the twentieth century and which operate on the molecular level, such
as methods to create interspecific hybrids by overcoming sexual crossing
barriers and approaches to increase the amount of genetic variation by
exposing an organism to mutagenic agents.®

At first sight, this seems to contradict — or at least substantially modify
— the aforementioned meaning of ‘traditional’. However, the wording does
not expressly require the technique ztself to be traditional, but rather that it
is a technique used in traditional breeding and selection. The main character-
istic of traditional breeding and selection is that it relies on random genetic
change,”® as opposed to breeding methods that rely on introducing specific
changes in the genetic material. In that sense, the term ‘traditional’ appears
to be synonymous with ‘conventional’ rather than referring to a certain
history of application. Referring to ‘methods not involving recombinant
DNA techniques”! would result in circular reasoning and thus be of little
use, because ‘recombinant DNA’ is a separate element used in the LMO
definition.”?

At the same time, whether or not a certain technique used in traditional
breeding has a long-standing history of application is not relevant. What
counts instead is whether a technique is used in breeding methods that
rely on random genetic change rather than targeted interventions in the
genome. Consequently, genome editing techniques that allow genetic

Al-Khayri/Mohan Jain/Dennis V. Johnson (eds.), Advances in Plant Breeding
Strategies (2015) 115.

67 See Schlegel (n. 66), 42-52; Kingsbury (n. 66), 71.

68 See Schlegel (n. 66), 85-135; Mackenzie et al., IUCN Guide (n. 4), MN. 225.

69 Mackenzie et al., IUCN Guide (n. 4), MN. 221-225; see Acquaah (n. 66), 150-151;
for an extensive overview of ‘traditional’ yet modern techniques (in the context of
European legislation), see van die Wiel et al. (n. 64), 6.

70 Caius M. Rommens, Intragenic Crop Improvement: Combining the Benefits of
Traditional Breeding and Genetic Engineering, 55 (2007) Journal of Agricultural
and Food Chemistry 4281, 4281-4282: sece Hermann J. Muller, Artificial Transmu-
tation of the Gene, 66 (1927) Science 84.

71 Cf. van die Wiel et al. (n. 64), S.

72 See supra section A.l.1.d)aa)).
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modification at the level of single nucleotides (or ‘base pairs’) cannot be
construed as ‘techniques used in traditional breeding and selection’.

e) Coverage of Certain New and Emerging Techniques
aa) Genome Editing

The preceding analysis has shown that the Cartagena Protocol is wide in
scope and capable of capturing the recent progress made in biotechnology.
Its definition of the term ‘living modified organism’ has been deliberately
drafted in anticipation of scientific developments that would occur after
the adoption of the Protocol. The definition refers to both the resulting
organism, which is expected to contain a novel combination of genetic
material (but not necessarily exogenous DNA), and the technigue of modifi-
cation, which must be one of modern biotechnology.

Arguably, the requirement that the technique must ‘overcome natural
physiological barriers’ introduces a certain level of ambiguity that might
lead to different interpretative results. However, the drafting history of
this element clearly shows that it is not the product, but the process of
genetic modification that must overcome natural barriers. The definition
does not exclude organisms from its scope that were produced by i wvitro
nucleic acid techniques but could - hypothetically — also arise from natural
processes.

Based on the above analysis, it is concluded that modified organisms
resulting from any genome editing technique using site-specific nucleases
(SDN), including the CRISPR/Cas technique, are covered by the Cartage-
na Protocol even when they only carry targeted point mutations resulting
from the application of these techniques (SDN-1 and SDN-2).73

On the other hand, it seems to be undisputed that the Cartagena Pro-
tocol is applicable to modified organisms that carry exogenous genetic
information, regardless of whether these elements were inserted by con-
ventional means of genetic engineering or by genome editing techniques
(SDN-3).74

73 Sirinathsinghyi (n. 11).
74 Araki etal. (n. 11), 234-235.
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bb) Engineered Gene Drives

The scope of the Cartagena Protocol also includes engineered gene drives.
As outlined in the first chapter, gene drives are currently developed by
integrating genes for the drive mechanism along with any desired payload
genes into the genome of the target organism.”S This necessarily implies
that foreign genetic material is permanently introduced into the organism.

Organisms equipped with engineered gene drives therefore possess a
novel combination of material obtained through modern biotechnology,
namely through in vitro nucleic acid techniques. Since the genes encoding
for the drive mechanism could not be inserted into the host organism’s
genome in a natural way, the modification also overcomes natural phys-
iological reproductive and recombination barriers. Therefore, organisms
carrying engineered gene drives based on techniques like CRISPR-Cas
constitute LMOs in terms of Article 3(h) of the Cartagena Protocol.”®

It has been suggested that once an engineered gene drive is released
into the environment, the progeny might cease to constitute LMOs and
thus fall outside the scope of the Cartagena Protocol.”” According to this
view, engineered gene drives use natural reproduction in order to diffuse
traits into their target population and, for this reason, do not overcome re-

75 See chapter 1, section C.II.

76 AHTEG on Synthetic Biology, Report of the Ad Hoc Technical Expert Group
on Synthetic Biology: Montreal, Canada, 5-8 December 2017, UN Doc. CBD/
SYNBIO/AHTEG/2017/1/3 (2017), para. 28; Li C. Lim/Li L. Lim, Gene Drives:
Legal and Regulatory Issues (2019), 27; Keiper/Atanassova (n. 11), 15; Greet Smets/
Patrick Riidelsheim, Study on Risk Assessment: Application of Annex I of Decision
CP 9/13 to Living Modified Organisms Containing Engineered Gene Drives,
UN Doc. CBD/CP/RA/AHTEG/2020/1/4, Annex (2020), 30; Delphine Thizy et al.,
Providing a Policy Framework for Responsible Gene Drive Research: An Analysis
of the Existing Governance Landscape and Priority Areas for Further Research,
5 (2020) Wellcome Open Research 173, 13. For similar reasons, these organisms
are also covered by the EU’s legislation on GMO as well as laws of EU member
states implementing that legislation, cf. Marion Dolezel et al., Beyond Limits —
The Pitfalls of Global Gene Drives for Environmental Risk Assessment in the
European Union, 15 (2020) BioRisk 1, 5-6. For instance, the German Central
Committee on Biological Safety deems recombinant gene drive systems based on
the CRISPR-Cas technique to be covered by the scope of the German Genetic
Engineering Law, cf. ZKBS, Position Statement of the ZKBS on the Classification
of Genetic Engineering Operations for the Production and Use of Higher Organ-
isms Using Recombinant Gene Drive Systems, Az. 45310.0111 (2016).

77 Florian Rabitz, Gene Drives and the International Biodiversity Regime, 28 (2019)
RECIEL 339, 345.
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productive barriers in the sense of the definition of ‘modern biotechnology’
in Article 3(i) CP.78 It was further suggested that engineered gene drives do
not necessarily overcome recombination barriers, because ‘the trait itself may
well be inside the normal evolutionary boundaries’.”? But these assump-
tions are rooted in a misconception of the functioning of engineered gene
drive systems. As shown earlier, nuclease-based gene drive systems operate
by performing a genetic modification in each progeny, thereby guarantee-
ing their own inheritance to further offspring.8° Each of these modifica-
tions overcomes natural reproductive and recombination barriers, as the
DNA encoding for the drive system is copied onto the chromosome inher-
ited from the wild-type parent. Hence, all progeny of an organism carrying
an engineered gene drive constitute LMOs.

However, as noted in the first chapter, the efficacy of engineered gene
drives is not always 100 %.8! Due to a number of factors, the drive sys-
tem may not succeed in every individual, leaving some of the progeny
unmodified. Moreover, evolutionary factors might lead to the emergence
of resistances, which may cause the drive to (partly) phase out.?? Against
this background, it has been argued that progeny that no longer carries
the DNA encoding for the drive system would not constitute LMOs.33
In principle, this appears to be correct. But it could well be argued that
progeny of LMOs are legally presumed to be LMOs too unless it is proven
that their genome no longer contains any novel combination of DNA
obtained through modern biotechnology. Moreover, it is impossible to
predict which of the offspring will not inherit the drive system. In any
event, it seems impossible to determine with certainty that a gene drive,
once released, has been completely eradicated from the environment. For
these reasons, the fact that the drive system may become lost in some (or
even all) of the progeny has no bearing on the regulation of the parent
organisms to be released into the environment.

78 Ibud.

79 Ibid.

80 See chapter 1, section C.II.
81 See chapter 1, section C.IV.1.
82 Ibid.

83 Rabitz (n.77), 345.
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cc) Genetically Modified Viruses

Genetically modified viruses, regardless of the way they are used,* are also
covered by the Cartagena Protocol’s scope. As shown above, viruses are
not themselves capable of replicating genetic material, but are expressly
included in the definition of ‘living organism’.85 In most cases, these mod-
ifications will involve recombinant DNA, i.e. the insertion of transgenic
material from other viruses or organisms. However, as shown above, the
Cartagena Protocol also applies to modified organisms (and viruses) which
do not carry foreign genetic material.8 Consequently, the Cartagena Pro-
tocol applies to all applications of modified viruses discussed in the first
chapter.

dd) Techniques That Harness Natural Mechanisms of Self-Propagation
(Wolbachia)

In contrast to synthetic gene drives and genetically modified viruses, tech-
niques that harness naturally occurring mechanisms of self-propagation
without genetically modifying the target organism are outside the scope of
the Cartagena Protocol. This concerns, in particular, undertakings aimed
at releasing mosquitoes infected with the heritable Wolbachia bacterium in
order to reduce the mosquitoes’ potential to transmit human pathogens
such as Zika and Dengue.” As long as neither the genetic material of the
insect nor that of the bacterium are modified by means of modern biotech-
nology, they are not covered by the Cartagena Protocol.®8 However, be-
cause certain Wolbachia strains cause significant physiological changes to

84 See chapter 1, sections D, E.I, and E.IL

85 See supra section A.l.1.a).

86 See supra section A.l.1.e)aa).

87 See chapter 1, section E.IV.; see World Mosquito Program, FAQ, available
at: hteps://www.worldmosquitoprogram.org/en/learn/faqgs (last accessed 28 May
2022), which notes: ‘Our method is not genetic modification, as the genetic mate-
rial of the mosquito has not been altered. Neither the Aedes aegypti mosquitoes
nor the Wolbachia have been genetically modified in the lab and the strain of
Wolbachia we are using is naturally occurring,.’

88 This view is shared by John M. Marshall, The Cartagena Protocol and Releases
of Transgenic Mosquitoes, in: Brij K. Tyagi (ed.), Training Manual: Biosafety for
Human Health and the Environment in the Context of the Potential Use of
Genetically Modified Mosquitoes (GMMs) (2015) 163, 168, who warns that: ‘It
would be unfortunate if a method of modification were chosen first and foremost
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the infected mosquitoes, it has been argued that the biosafety implications
involved with these approaches are similar to those of genetic modifica-
tions.%

2. Restriction to Hazardous LMOs?

According to Article 4, the Cartagena Protocol applies to all LMOs

‘that may have adverse effects on the conservation and sustainable use of
biological diversity, taking also into account risks to human health’.*°

According to some authors, this phrase has the effect of limiting the Proto-
col’s scope to only those LMOs that ‘may have’ the said effects, thereby
excluding LMOs which are unlikely to have adverse effects.”!

Such a substantial restriction of the Protocol’s scope can, however, not
be simply assumed. There is no express provision which imposes such a
(potentially far-reaching) restriction on the Protocol’s scope of application,
and the Protocol contains neither substantive criteria nor a procedure
for excluding certain organisms from the scope of the entire Protocol.??
Instead, Article 7(4) provides a dedicated procedure to exempt LMOs that
are ‘not likely to have adverse effects’ from the Protocol’s Advance Informed
Agreement procedure,” albeit not from the Protocol as a whole. Such an
exemption requires an express decision by the meeting of the parties to the

for its immunity to excessive regulatory requirements, rather than on the basis of
its safety and efficacy.’

89 Cf. John M. Marshall, The Cartagena Protocol and Genetically Modified
Mosquitoes, 28 (2010) Nature Biotech. 896, 897; Guy R. Knudsen, International
Deployment of Microbial Pest Control Agents: Falling Between the Cracks of
the Convention on Biological Diversity and the Cartagena Biosafety Protocol, 30
(2012) Pace Envtl. L. Rev. 625.

90 The same wording can be found in Article 1, which lays down the Protocol’s
objective. On considerations for risks to human health, see Nathalie Bernasconi-
Osterwalder, The Cartagena Protocol on Biosafety: A Multilateral Approach to
Regulate GMOs, in: Edith Brown Weiss/John H. Jackson/Nathalie Bernasconi-Os-
terwalder (eds.), Reconciling Environment and Trade (27 ed. 2008) 645, 649.

91 This interpretation seems to be adopted, even though without reasoning, by
Pavoni (n. 4), 118 at footnote 17; Ezra Ricci, Biosafety Regulation: The Cartagena
Protocol (2004), 17; John Komen, The Emerging International Regulatory Frame-
work for Biotechnology, 3 (2012) GM Crops & Food 78, 80.

92 Cf. Mackenzie et al., IUCN Guide (n. 4), MN. 168.

93 See infra section A.IL.1.
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Cartagena Protocol (COP-MOP).** To date, the procedure of Article 7(4)
has never been used.”

Hence, LMOs are not ncluded in the Protocol’s scope because they
are deemed hazardous, but rather can be exc/uded from certain provisions
when they are deemed unlikely to have adverse effects.”® This approach
is an implementation of the precautionary principle:”” LMOs are subject
to the Protocol even when there is no scientific certainty about their haz-
ardousness, as long as they have not proven to be safe.”® This interpretation
is also coherent with Articles 10(6) and 11(8) of the Protocol, which allow
states to unilaterally restrict the import of LMOs on grounds of the precau-
tionary approach when there is a lack of scientific certainty regarding the
extent of their potential adverse effects.”

At the same time, it should be noted that the Cartagena Protocol does
not consider LMOs as generally and inberently hazardous or dangerous
to the environment.!%° This is an important difference from other interna-

94 Cf. Mackenzie et al., IUCN Guide (n. 4), MN. 279; see Jutta Brunnée, COPing
with Consent: Law-Making Under Multilateral Environmental Agreements, 15
(2002) Leiden J. Int’l L. 1, 22-23, noting that this mechanism allows the parties
to the Cartagena Protocol to modify the substantive terms of the instrument,
namely to reduce the scope of the agreement, by simple decision instead of a
formalized amendment procedure. René Lefeber, Creative Legal Engineering, 13
(2000) Leiden Journal of International Law 1, 6-8, notes that this modification
might even be decided by majority vote, and thus against the express will of a
minority of parties. On the role of COP decisions, also see chapter 5, section B.

95 Cf. CBD Secretariat, COP-MOP Decisions on AIA (Art.7-10), available at:
https://bch.cbd.int/protocol/decisions/?subject=cpb-art7-10 (last accessed 28 May
2022).

96 Eggers/Mackenzie (n. 4), MN. 528; Aarti Gupta, Creating a Global Biosafety
Regime, 2 (2000) International Journal of Biotechnology 205, 218-219; Macken-
zie et al., IUCN Guide (n. 4), MN. 168.

97 References to the precautionary approach contained in Principle 15 of the Rio
Declaration can be found can be found in several provisions of the Cartagena
Protocol, including the Preamble and Article 1. For a detailed assessment of the
precautionary principle, see chapter 4, section B.VL.

98 Mackenzie et al., IUCN Guide (n. 4), MN. 279.

99 Cf. Komen (n. 91), 80; Mackenzie et al., [IUCN Guide (n. 4), MN. 339-341; see
infra sections A.IL.1.d) and f).

100 Worku D. Yifru et al., The Decision-Making Procedures of the Protocol, in:
Marie-Claire Cordonier Segger/Frederic Perron-Welch/Christine Frison (eds.),
Legal Aspects of Implementing the Cartagena Protocol on Biosafety (2013) 78,
86; Akiho Shibata, A New Dimension in International Environmental Liability
Regimes: A Prelude to the Supplementary Protocol, in: Akiho Shibata (ed.),
International Liability Regime for Biodiversity Damage (2014) 17, 21.
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tional agreements such as the 1989 Basel Convention'®! and the 1998 Rotter-
dam Convention,'*? in which the parties agree on the hazardousness of cer-
tain substances specifically listed in annexes to these Conventions.!® In
contrast, under the Cartagena Protocol, the ultimate decision on whether a
certain LMO is deemed to be hazardous is made individually by the coun-
try of import, namely after an assessment of the potential risks in accor-
dance with the Protocol’s provisions.'®* Consequently, the reference to ad-
verse effects in Article 4 is of merely declaratory value and does not restrict
the Protocol’s scope. The Protocol applies to any LMO, while LMOs that
have proven to be safe can be exempted from the AIA procedure pursuant
to Article 7(4) CP.105

3. Activities Covered by the Protocol

Article 4 CP also specifies the activities involving LMOs to which the
Cartagena Protocol applies, namely the ‘transboundary movement, transit,
handling and use’ of LMOs.

The term transboundary movement is defined in Article 3(k) CP as the
‘movement of a living modified organism from one Party to another Par-
ty’.1%¢ This refers predominantly to intentional transboundary movements,
i.e. the import of an LMO into the territory of another state. But trans-
boundary movements may also occur unintentionally, which is specifically

101 Basel Convention on the Control of Transboundary Movements of Hazardous
Woastes and Their Disposal (22 March 1989; effective 05 May 1992), 1673 UNTS
57 (hereinafter ‘Basel Convention’).

102 Rotterdam Convention on the Prior Informed Consent Procedure for Certain
Hazardous Chemicals and Pesticides in International Trade (10 September
1998; effective 24 February 2004), 2244 UNTS 337 (hereinafter ‘Rotterdam
Convention’).

103 Redgwell (n. 4), 555.

104 Ibid., 555-556; Peter-Tobias Stoll, Controlling the Risks of Genetically Modified
Organisms: The Cartagena Protocol on Biosafety and the SPS Agreement, 10
(1999) YB Int’l Env. L. 82, 95.

105 Mackenzie et al., IUCN Guide (n. 4), MN. 168; also see Tomme R. Young, Nation-
al Experiences with Legislative Implementation of the Protocol, in: Marie-Claire
Cordonier Segger/Frederic Perron-Welch/Christine Frison (eds.), Legal Aspects
of Implementing the Cartagena Protocol on Biosafety (2013) 329, 346-348.

106 Article 3(k) further provides that, for the purposes of the Protocol’s provisions
on unintentional transboundary movements in Article 17 and on transbound-
ary movements to non-parties in Article 24, the term transboundary movement
also extends to movements between parties and non-parties.
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addressed in Article 17 CP.17 For the purposes of this provision, the term
transboundary movement also extends to movements between parties and
non-parties to the Cartagena Protocol; the same applies to Article 24 which
specifically addresses the role of non-parties.%8

Since the notion of ‘transboundary movement is expressly defined as
a movement from one Party fo another Party’'® and Article 24 only ap-
plies to transboundary movements ‘between parties and non-parties’,'1? the
Cartagena Protocol seems not to apply to transboundary movements from
parties into areas beyond national jurisdiction, especially the high seas.!!!
Article 2(3) CP expressly provides that the Protocol shall not affect the
rights and freedoms of states under international law of the sea. However,
Article 196(1) of the UN Convention on the Law of the Sea (UNCLOS)'!2
obliges states to prevent the introduction of ‘new’ species, which arguably
includes LMOs,!13 into the marine environment.!14

The other activities listed in Article 4 CP — transit, handling, and use —
are not defined in the Protocol. However, some guidance concerning ‘tran-
sit’ is provided by Article 6(1) CP, which refers to the right of each party
to regulate the transit of LMOs ‘through its territory’. This implies that
‘transit’ refers to the passage of an LMO through or across the territory
of one or several states.!’> With regard to ‘use’, reference can be made to
the definition of ‘contained use’ in Article 3(b) CP, which suggests that
‘use’ can mean any operation which involves LMOs. Hence, it can be
assumed that while the terms ‘transboundary movement’ and ‘transit’ refer
to specific forms of carriage of LMOs, ‘handling and use’ cover any activity

107 See infra, section A.IL2.b).

108 See infra section A.11.4.

109 Article 3(k) CP (emphasis added).

110 Empbhasis added.

111 Mackenzie et al., IUCN Guide (n. 4), MN. 234.

112 United Nations Convention on the Law of the Sea (10 December 1982; effective
16 November 1994), 1833 UNTS 3 (hereinafter ‘UNCLOS’).

113 Markus Bickenforde, The Introduction of Alien or New Species into the Marine
Environment: A Challenge for Standard Setting and Enforcement, in: Peter
Ehlers/Elisabeth Mann-Borgese/Ridiger Wolfrum (eds.), Marine Issues (2002)
241, 250-251; Detlef Czybulka, Article 196 UNCLOS, in: Alexander Proelss (ed.),
United Nations Convention on the Law of the Sea: A Commentary (2017),
MN. 14.

114 See infra section G.

115 This is also consistent with the use of the term ‘transit’ in other international
agreements, cf. UNCLOS (n. 112), Article 124(1)(c); Basel Convention (n. 101),
Article 2(12); also see Marquard (n. 14), 295-297; Mackenzie et al., IUCN Guide
(n. 4), MN. 234.
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involving LMOs, regardless of whether they remain in containment or are
released into the environment.

4. Exemption for Transboundary Movement of LMOs Which Are
Pharmaceuticals (Article §)

According to Article 5, the Cartagena Protocol does not apply to

‘the transboundary movement of living modified organisms which are phar-
maceuticals for humans that are addressed by other relevant international
agreements or organisations’.

Article 5 only encompasses ‘living modified organisms which are phar-
maceuticals’, which implies that the LMO itself must be the pharma-
ceutical.''® Moreover, the pharmaceutical must be addressed by other
agreements or organizations.!'” This may be the case for /n vivo uses of
genetically modified bacteria or viruses as vaccines!'!® or to deliver drugs,
therapeutic proteins or gene therapy vectors to the human body with
higher specificity than by conventional means.!" At the same time, appli-

116
117

118

119

See Marquard (n. 14), 294-295.

Relevant instruments in this context are the Convention for the Mutual Recog-
nition of Inspections in Respect of the Manufacture of Pharmaceutical Products
(08 October 1970; effective 26 May 1971), 956 UNTS 3, which has been extend-
ed by the (informal) Pharmaceutical Inspection Co-operation Scheme (PIC/S),
see PIC/S, Introduction, available at: https://www.picscheme.org/en/about (last
accessed 28 May 2022), and the World Health Organization’s Certification
Scheme on the Quality of Pharmaceutical Products Moving in International
Commerce, cf. A. Webrli, The WHO Certification Scheme on the Quality of
Pharmaceutical Products Moving in International Commerce, 31 (1997) Drug
Information Journal 899.

Cf. Joachim Frey, Biological Safety Concepts of Genetically Modified Live Bacte-
rial Vaccines, 25 (2007) Vaccine 5598; Elena Angulo/Juan Bdrcena, Towards a
Unique and Transmissible Vaccine Against Myxomatosis and Rabbit Haemor-
rhagic Disease for Rabbit Populations, 34 (2007) Wildlife Research 567; Anne 1.
Myhr/Roy A. Dalmo, DNA Vaccines: Mechanisms and Aspects of Relevance for
Biosafety, in: Terje Traavik/Li C. Lim (eds.), Biosafety First (2009) 253; Young
(n. 105), 384.

Cf. Manoj Kumar et al., Bioengineered Probiotics as a New Hope for Health and
Diseases: An Overview of Potential and Prospects, 11 (2016) Future Microbiolo-
gy 585; see Gupta (n. 96), 212.
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cations in which LMOs are used outside the organism (i# vitro) to produce
non-living drugs or vaccines are not covered by Article 5.120

Applications involving the 7z vivo injection of nucleic acids or nucleases
for therapeutic purposes, such as mRNA vaccines developed against SARS-
CoV-2"?! and the injection of preassembled CRISPR-Cas components to
treat sickle-cell anaemia,!?? are not covered by Article 5. While these appli-
cations rely on the use of modern biotechnology, especially iz vitro nucleic
acid techniques in the sense of Article 3(i) CP,'?? they do not involve the
creation of a living modified organism. For this reason, these applications
fall entirely outside the scope of the Cartagena Protocol.

It has been proposed that LMOs used for disease control purposes might
constitute pharmaceuticals in the sense of Article 5.124 According to such
an interpretation, insects equipped with transgenes or engineered gene
drives could be exempted from large parts of the Protocol when they are
used for disease control purposes.!?s The same would apply to genetically
modified viruses and transmissible vaccines. However, such an interpreta-
tion is not persuasive for three reasons: Firstly, in its ordinary meaning the
noun ‘pharmaceutical’ refers to a ‘medicinal drug’.'?¢ This is confirmed,
secondly, by the use of this term in international agreements relating

120 Mackenzie et al., IUCN Guide (n. 4), MN. 243. A different view is taken by Odile
J. Lim Tung, Genetically Modified Organisms and Transboundary Damage, 38
(2013) SAYIL 67, 71, who assumes that LMOs intended as raw materials for
the production of pharmaceuticals or nutraceuticals may not be covered by
the Cartagena Protocol and the Supplementary Protocol. However, this view is
not further substantiated and also ignores the wording of Article 5 CP, which
unequivocally refers to LMOs ‘which are pharmaceuticals’ rather than LMOs
which are intended for being processed to pharmaceuticals. Article 7(2) CP
demonstrates that the Protocol indeed makes such a distinction between LMOs
intended for direct use and LMOs intended for processing.

121 See Lindsey R. Baden et al., Efficacy and Safety of the MRNA-1273 SARS-CoV-2
Vaccine, 384 (2021) N. Engl. J. Med. 403.

122 Cf. Heidi Ledford, CRISPR Deployed to Combat Sickle-Cell Anaemia, Na-
ture News, 12 October 2016, available at: https://www.nature.com/news/crispr-
deployed-to-combat-sickle-cell-anaemia-1.20782 (last accessed 28 May 2022); see
Chapter 1, section B.IIL.2.

123 See supra A.l.1.d)aa).

124 Lim Tung (n. 120), 71; Odile J. Lim Tung, Transboundary Movements of Ge-
netically Modified Organisms and the Cartagena Protocol: Key Issues and Con-
cerns, 17 (2014) Potchefstroom Electronic Law Journal 1739, 1744-1745.

125 On the use of engineered gene drive systems for disease vector control, see
chapter 1, section C.III.1.

126 Cf. ‘pharmaceutical’, in Oxford English Dictionary (n. 12).
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to pharmaceutical products,’?” which also refer to medicines and similar
products for human or animal use.!?® Thirdly, Article 5 expressly refers
to ‘pharmaceuticals for humans’, which semantically rules out products
which are not applied to humans but only indirectly improve human
health, such as genetically modified insects released to limit the spread of
certain diseases. Consequently, LMOs intended for disease control purpos-
es are not excluded from the scope of the Protocol.'??

Article 5 is subject to two important caveats. Firstly, the exemption
expressly retains the right of parties to subject LMOs excluded under Arti-
cle 5 to a risk assessment before making a decision on their import.!3°
Secondly, Article § stipulates that it only applies to the transboundary
movement of said LMOs. This means that the Protocol’s general provi-
sions not relating to transboundary movement, in particular those on risk
management,’3! remain applicable.!3?

5. Conclusions

The above analysis has shown that the Cartagena Protocol is wide in
scope and capable of covering techniques developed after its adoption. The
definition of the term ‘living modified organism’ consists of two elements
that refer to both the technique employed (‘use of modern biotechnology’)
and the characteristics of the resulting organism (‘novel combination of
genetic material’).

127 Pursuant to Article 31(3)(c) VCLT, any relevant rules of international law appli-
cable in the relations between the parties shall be taken into account together
with the context of a treaty’s terms.

128 See references in supra n. 117.

129 Cf. Marshall (n. 88), 167, assuming that ‘the interpretation of [genetically modi-
fied mosquitoes] as pharmaceuticals is not widespread’.

130 Cf. Pavoni (n. 4), 124; Mackenzie et al., IUCN Guide (n. 4), MN. 245.

131 See infra section A.IL.2.

132 Mackenzie et al., TUCN Guide (n. 4), MN. 242; but see Eggers/Mackenzie (n. 4),
529; Falkner (n. 4), 307, assuming that pharmaceuticals are entirely excluded
from the scope of the Protocol. However, see Tewolde Berhan Gebre Egziabbher,
The Cartagena Protocol on Biosafety: History, Content and Implementation
from a Developing Country Perspective, in: Terje Traavik/Li C. Lim (eds.),
Biosafety First (2009) 389-405, 399, indicating that excluding the pharmaceuti-
cals from the scope of the AIA mechanism, but not from the Protocol as a
whole, was a compromise reached during the negotiations.
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The criterion of a ‘novel combination’ is broad; it neither requires that
the resulting organism contains foreign genetic material nor that the com-
bination could not have arisen naturally. Hence, the more decisive criteri-
on is whether the organism was obtained through modern biotechnology,
particularly through 77 vitro nucleic acid techniques that overcome natural
physiological reproductive or recombination barriers. In this regard, it is
important to note that the technique employed, and not the resulting
organism, must overcome natural barriers. This requires that the natural
process of genetic alteration — which relies, in one form or another, on
random genetic change — is replaced by techniques that allow generating
targeted genetic changes.

As a result, it is submitted that the Cartagena Protocol applies to all
modified organisms resulting from the application of site-specific nucleas-
es, including the CRISPR/Cas technique, regardless of whether it involves
the introduction of foreign genetic material into the target organism.
While this may be controversial concerning organisms modified through
genome editing, there appears to be no doubt that organisms carrying
engineered gene drives are covered by the Cartagena Protocol.

The Cartagena Protocol applies to all activities involving LMOs, both
in contained use and when released into the environment. Contrary to
what the wording of Article 4 might imply, it is not limited to LMOs
identified as involving a particular risk for biodiversity. LMOs that are
pharmaceuticals for humans can be excluded from the Protocol’s provi-
sions on transboundary movement, provided they are addressed by other
relevant international agreements or organisations.

II. Substantive Provisions

The substantive provisions of the Cartagena Protocol can be divided into
provisions on international trade in LMOs on the one hand and general
provisions on risk management in relation to LMOs on the other. Interna-
tional trade is regulated by the establishment of an Advance Informed Agree-
ment mechanism, which establishes a harmonized procedure for obtaining
the advance consent of the importing party prior to the first importation
of a particular LMO (1.).

The Protocol’s general rules primarily address the prevention of both
unintentional and illegal transboundary movements (2.). Furthermore,
there are provisions concerning the exchange of information (3.), the
application of the Protocol in relation to third states (4.), and the right
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of parties to adopt more rigid standards than those laid down in the Carta-
gena Protocol (5.). Finally, the Protocol contained a mandate for elaborat-
ing an additional instrument on liability, which later resulted in the
Nagoya—Kuala Lumpur Supplementary Protocol (6.).

1. Advance Informed Agreement Procedure for Transboundary
Movements of LMOs

The Advance Informed Agreement (AIA) procedure, which is laid down in
Articles 7 to 10 and 12, is the Cartagena Protocol’s central mechanism
for regulating the transboundary movement of LMOs.!33 The underlying
principle of the AIA mechanism is that LMOs shall not be imported
into the territory of any contracting party without that party’s prior and
express consent.'3* Thus, the party of export is required to ensure that the
party of import is notified of any intended transboundary movement of
an LMO.'3 The competent authority of the party of import shall ensure
that a risk assessment is carried out for the LMO in question,'3¢ and
subsequently render a decision on whether the transboundary movement
may proceed.!3” The AIA mechanism under the Cartagena Protocol was
modelled after the Prior Informed Consent procedures previously adopted
in two other multilateral agreements on hazardous substances, namely
the Basel Convention on transboundary movements of hazardous wastes of
1989,138 and the Rotterdam Convention of 1998,3° which established a Prior
Informed Consent procedure for international trade in certain hazardous
chemicals.!40

133 Yifru et al. (n. 100), 78; Tobias Sdunzig, Die UN-Konvention tGber Biodiversitat
und ihre Zusatzprotokolle (2017), 243.

134 Mackenzie et al., IUCN Guide (n. 4), MN. 264; see Thomas O. McGarity,
International Regulation of Deliberate Release Biotechnologies, in: Francesco
Francioni/Tullio Scovazzi (eds.), International Responsibility for Environmental
Harm (1991) 319, 336-338.

135 Article 8(1) CP.

136 Articles 10(1) and 15(2) CP.

137 Article 10(2) CP; cf. Mackenzie et al., IUCN Guide (n. 4), MN. 264.

138 Basel Convention (n. 101).

139 Rotterdam Convention (n. 102).

140 Cf. Stoll (n. 104), 91; Eggers/Mackenzie (n. 4), 529; Redgwell (n. 4), 555; Yifru et al.
(n. 100), 83-86; Shibata (n. 100), 21.
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a) Scope of the AIA Provisions

The scope of the AIA mechanism is defined in Article 7(1). According to

this provision, the Advance Informed Agreement of the party of import
shall be obtained

‘prior to the first intentional transboundary movement of living modified
organisms for intentional introduction into the environment of the Party of
tmport’.

The term ‘transboundary movement’ is defined by Article 3(k) CP as
the ‘movement of a living modified organism from one Party to another
Party’. The Court of Justice of the European Union found this definition to
be ‘particularly wide’, as it encompassed not only movements of LMOs
of an agricultural nature, but also movements for charitable or scientific
purposes and movements serving the public interest.!4!

However, the AIA mechanism only applies to LMOs ‘for intentional
introduction into the environment of the Party of import’. Thus, a number
of scenarios are excluded from the scope of the AIA procedure: Firstly,
the AIA procedure does not apply to the transit of LMOs through a
party’s territory.'*? Secondly, no AIA is required for LMOs ‘destined for
contained use’, which refers to LMOs for which no environmental release
is intended.!®® Thirdly, LMOs intended for direct use as food or feed or
for processing are not subject to the AIA procedure but to a simplified
approval mechanism under Article 11 CP.!# Finally, as mentioned above,
the AIA mechanism does not apply to LMOs identified in a decision by
the meeting of parties as ‘being not likely to have adverse effects on the
conservation and sustainable use of biological diversity’.14S

141 CJEU, Cartagena Protocol, Opinion 2/00, 06 December 2001, 2000 ECR
1-09713, para. 38.

142 Article 6(1) CP; cf. Marquard (n. 14), 295-296; Eric Schoonejans, Advance In-
formed Agreement Procedures, in: Christoph Bail/Robert Falkner/Helen Mar-
quard (eds.), The Cartagena Protocol on Biosafety (2002) 299-320, 317-318.

143 Article 6(2) CP; cf. Marquard (n. 14), 291-293.

144 Article 7(2) and (3) CP; see infra section A.IL1.f).

145 Article 7(4) CP; see supra section A.L.2.
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b) Procedure of Obtaining an Advance Informed Agreement From the
Party of Import

The procedure of obtaining an AIA for an intended transboundary move-
ment is comprised of several steps and commences with a notification sub-
mitted to the competent authority of the party of import. The exporting
state party shall either submit the notification itself or require the exporter
to ensure that the importing party is notified."* The notification shall
contain detailed information about the LMO, including its origin, the
means of modification, the resulting characteristics and its intended use.'4”
The party of import has to acknowledge receipt of the notification.!8
Within 270 days, it shall then render a decision whether it allows, condi-
tionally allows, or prohibits the import."* Unless the party of import
unconditionally approves the import, it is required to set out the reasons
on which it based its decision.® When new scientific information about
potential adverse effects of an LMO becomes available, the part of import
is entitled to review and change an earlier decision.!’! Similarly, the ex-
porter may request the importing party to review an earlier decision when
circumstances have changed or when additional information has become
available that may influence the outcome of the decision.!?

¢) Risk Assessment

According to Article 10(1) of the Cartagena Protocol, each decision under
the AIA mechanism shall be based on a risk assessment carried out in a
scientifically sound manner. Article 15(1) stipulates that the objective of
such risk assessments is to identify and evaluate the possible adverse effects
of LMOs on biodiversity.!s3 To that end, risk assessments shall be carried

146 Article 8 CP. On the decision to impose a notification duty on the exporting
party, see Schoonejans (n. 142), 307-308.

147 See Annex I to the Cartagena Protocol.

148 Article 9 CP.

149 Article 10(3) CP; see Pavoni (n. 4), 121.

150 Article 10(4) CP

151 Article 12(1) CP.

152 Article 12(2) CP

153 See Ryan Hill, Risk Assessment and Risk Management, in: Marie-Claire Cor-
donier Segger/Frederic Perron-Welch/Christine Frison (eds.), Legal Aspects of
Implementing the Cartagena Protocol on Biosafety (2013) 63.
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out in a scientifically sound manner, taking into account recognized risk
assessment techniques, and shall at least be based on the information
submitted by the notifier as well as ‘other available scientific evidence’.!>*
The party of import may require the exporter to either carry out the risk
assessment itself or to bear the costs for it.15

Annex IIT stipulates extensive requirements that a risk assessment carried
out under the Cartagena Protocol must fulfil.'¢ As a general principle, the
Annex provides that ‘lack of scientific knowledge or scientific consensus
should not necessarily be interpreted as indicating a particular level of
risk, an absence of risk, or an acceptable risk’.13” Moreover, it stipulates
that the risks should be considered in the context of the risks posed by
the non-modified recipients or parental organisms in the likely potential
receiving environment.!58

With regard to methodology, the Annex provides for a number of steps
a risk assessment should include: First of all, any novel characteristics of
the LMO that may have adverse effects in the likely potential receiving
environment should be identified.!® Then, both the likelihood of these
adverse effects'® and the consequences if they materialize shall be evaluat-
ed.!¢! These factors shall be combined into an estimation of the overall risk
posed by the LMO.'62 The risk assessment procedure shall culminate in a
recommendation as to whether the risks are manageable, as well as identify
appropriate strategies to manage these risks.'®> Any remaining uncertainty
about the level of risk shall be addressed by requesting further information
or by implementing appropriate risk management strategies and/or moni-
toring the LMO in the receiving environment.!¢* This multi-step process is
common to many international and domestic risk assessment frameworks
relating to genetically modified organisms.!¢

154 Ibid.

155 Article 15(2) and (3) CP.

156 See Bernasconi-Osterwalder (n. 90), 652—653.
157 Annex III to the Cartagena Protocol, para. 4.
158 Ibid., para. 5.

159 Ibid., para. 8(a).
160 Ibid., para. 8(b).
161 Ibid., para. 8(c).
162 Ibid., para. 8(d).
8(

Q,

163 Ibid., para.

164 Ibid., para. S(D.

165 Cf. Codex Alimentarius Commission, Principles for the Risk Analysis of Foods
Derived from Modern Biotechnology (2011), CAC/GL 44-2003; OIE, Guide-
lines for Assessing the Risk of Non-Native Animals Becoming Invasive (Novem-
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The Annex also provides a list of issues that should be considered in a
risk assessment, including the biological characteristics of the recipient or-
ganism or the parental organism, the donor organism, and the vector.'¢¢
The genetic characteristics of the inserted nucleic acid and the function it
specifies, and/or the characteristics of the modification introduced, should
also be considered in the risk assessment.'¢” Moreover, the identity of the
LMO and its differences from the recipient or parental organism should be
considered as well as suggested detection and identification methods.!® Fi-
nally, the risk assessment should also take into account information relat-
ing to the intended use of LMO and the characteristics of the likely poten-
tial receiving environment.'®?

d) Role of the Precautionary Principle in Decision-Making (Article 10(6))

Article 10(6) CP provides that lack of scientific certainty regarding the ex-
tent of potential adverse effects of the LMO shall not prevent the party of
import ‘from taking a decision, as appropriate, with regard to the import
of the living modified organism in question [...], in order to avoid or
minimize such potential adverse effects’.!” Although it cannot easily be
derived from a literal reading, the provision is generally regarded as imple-

ber 2011); International Plant Protection Convention/FAQ, International Stan-
dard for Phytosanitary Measures No. 11: Pest Risk Analysis for Quarantine
Pests, last amended in April 2013 (hereinafter ‘ISPM 11°); Australian Govern-
ment, Office of the Gene Technology Regulator, Risk Analysis Framework (4"
ed. 2013); Commission Directive (EU) 2018/350 of 8 March 2018 Amending
Directive 2001/18/EC of the European Parliament and of the Council as Re-
gards the Environmental Risk Assessment of Genetically Modified Organisms
(2018), OJ L 67, p. 30 (hereinafter ‘Commission Directive (EU) 2018/350°); see
Hill (n. 153), 67-69; CBD Secretariat, Risk Assessment and Risk Management
(Articles 15 and 16): Note by the Executive Secretary, UN Doc. UNEP/CBD/BS/
COP-MOP/2/9 (2005).

166 Annex III to the Cartagena Protocol, paras. 9(a)—(c).

167 Ibid., para. 8(d).

168 Ibid., paras. 8(e)—(f).

169 Ibid., paras. 8(g)—(h).

170 On the implementation of the precautionary principle in the Cartagena Proto-
col generally, see Ruth Mackenzie/Philippe Sands, Prospects for International
Environmental Law, in: Christoph Bail/Robert Falkner/Helen Marquard (eds.),
The Cartagena Protocol on Biosafety (2002) 457, 461-463.
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menting the precautionary approach.””! When the conditions of Article
10(6) are met, a party of import may invoke the precautionary approach!”?
to deny its approval in order to avoid or minimize such potential effects.!”3
According to its wording, the provision only applies when there is scien-
tific uncertainty about the extent of potential adverse effects, but not about
the /level of risk or regarding the nature or likelihood of potential adverse
effects.”” In most cases concerning LMOs, scientific uncertainty will con-
cern the existence and nature of a risk rather than its extent.'’S Against this
background, it appears justifiable to construe the term ‘extent’ broadly as
comprising any scientific uncertainty about the potential adverse effects of
an LMO on the conservation and sustainable use of biological diversity.7¢

e) Role of Socio-Economic Considerations in Decision-Making
(Article 26)

Article 26 CP allows parties to take into account socio-economic considera-
tions arising from the impact of LMOs on biodiversity, provided that they
are consistent with their international obligations.'”” An agreed definition
of the term ‘socio-economic considerations’ can neither be found in the
text of the Protocol nor in the relevant scholarly literature.”

171 Mackenzie et al., IUCN Guide (n. 4), MN. 339; Stoll (n. 104), 98; Bickenforde
(n. 8), MN. 13; Laurence Graff, The Precautionary Principle, in: Christoph Bail/
Robert Falkner/Helen Marquard (eds.), The Cartagena Protocol on Biosafety
(2002) 410, 418-419.

172 On the precautionary principle or approach generally, see Alan E. Boyle/Cather-
ine Redgwell, Birnie, Boyle, and Redgwell’s International Law and the Environ-
ment (4™ ed. 2021), 170-183; also see chapter 4, section B.VI.

173 Graff (n. 171), 418; Pavoni (n. 4), 128-134; Mackenzie et al., IUCN Guide (n. 4),
MN. 341.

174 Cf. Stoll (n. 104), 98-99; Bickenfirde (n. 8), MN. 13.

175 Cf. Stoll (n. 104), 116.

176 Cf. ibid., 99; Graff (n. 171), 418-419. National implementation in many states
appears to be based on this interpretation, see Young (n. 105), 348-350.

177 Gregory Jaffe, Implementing the Cartagena Biosafety Protocol Through National
Biosafety Regulatory Systems: An Analysis of Key Unresolved Issues, S (2005)
Journal of Public Affairs 299, 305-306.

178 Graff (n. 171), 419; Karinne Ludlow et al., Introduction to Socio-Economic Con-
siderations in the Regulation of Genetically Modified Organisms, in: Karinne
Ludlow/Stuart J. Smyth/José B. Falck-Zepeda (eds.), Socio-Economic Considera-
tions in Biotechnology Regulation (2014) 3, 8-9.

164


https://doi.org/10.5771/9783748913528-131
https://www.nomos-elibrary.de/agb

A. The Cartagena Protocol on Biosafety

Generally, the term ‘socioeconomics’ denotes a (scientific) approach that
observes the interdependencies between the economy and other spheres of
social life, such as culture, politics, technology and social relations.”” In
the present context, ‘socio-economic considerations’ can thus be construed
as referring to the economic, environmental, social, cultural, and impacts
an LMO might have.!8 The notion also correlates with that of ‘sustain-
able development’, which refers to the interplay between economic, social
and cultural development.!8! Consequently, the term covers ‘a broad spec-
trum of concerns about the actual and potential consequences of biotech-
nology’.182 The five most common issues considered by those countries
that integrate socio-economic considerations in their domestic biosafety
regimes are food security, health-related impacts, the coexistence of LMOs
and non-GM agriculture, impact on market access, and compliance with
biosafety measures.'®> However, the meaning and scope of Article 26 CP
remain subject to controversy.!$4

The need to further clarify the meaning of Article 26 CP was also recog-
nized by the meeting of the parties to the Cartagena Protocol (COP-MOP),
which set up a working group in 2016 to develop ‘conceptual clarity’ on

179 Cf. Simon N. Hellmich, What Is Socioeconomics? An Overview of Theories,
Methods, and Themes in the Field, 46 (2017) Forum for Social Economics 3, 3.

180 Kathryn Garforth, Socio-Economic Considerations in Biosafety Decision-Mak-
ing: An International Sustainable Development Law Perspective, CISDL Work-
ing Paper (2004), 19-22; also see Fransen et al. (n. 180), 2-3.

181 Frederic Perron-Welch, Socioeconomics, Biosafety, and Sustainable Development,
in: Marie-Claire Cordonier Segger/Frederic Perron-Welch/Christine Frison
(eds.), Legal Aspects of Implementing the Cartagena Protocol on Biosafety
(2013) 147, 149.

182 Antonio La Vina/Lindsey Fransen, Integrating Socio-Economic Considerations
into Biosafety Decisions: The Challenge for Asia (2004), 3.

183 CBD Secretariat, Summary Report on the Survey on the Application of and
Experience in the Use of Socio-Economic Considerations in Decision-Making
on Living Modified Organisms: Note by the Executive Secretary, UN Doc. UN-
EP/CBD/BS/COP-MOP/5/INF/10 (2010), §; cf. Perron-Welch (n. 181), 154-156;
Ludlow et al. (n. 178), 810 with references to further lists of socio-economic
issues related to biotechnology drawn up by various institutions; for the EU,
also see European Commission, Report on Socio-Economic Implications of
GMO Cultivation on the Basis of Member States Contributions, as Requested
by the Conclusions of the Environment Council of December 2008, SANCO/
10715/2011 Rev. 5 (2011).

184 José B. Falck-Zepeda, Socio-Economic Considerations, Article 26.1 of the Carta-
gena Protocol on Biosafety: What Are the Issues and What Is at Stake?, 12 (2009)
AgBioForum 90, 95-96.
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this provision.!3> Among other issues, the working group developed an
operational definition of the term ‘socio-economic considerations’, which
reads:

‘Socio-economic considerations in the context of Article 26 of the Cartage-
na Protocol may, depending on national or regional circumstances and
on national measures to implement the Protocol, cover economic, social,
cultural/traditional/religious/ethical aspects, as well as ecological and health-
related aspects, if they are not already covered by risk assessment procedures
under Article 15 of the Protocol’.18¢

In 2017, the working group elaborated ‘Guidance’ outlining principles
and a procedural framework for assessing socio-economic considerations
when preparing a decision on the import of LMOs.!¥” The working group
noted that taking socio-economic considerations into account in the de-
cision-making on the import of LMOs must be consistent with interna-
tional obligations arising from trade, environmental and human rights
agreements.’®® It also concluded that the assessment of socio-economic
considerations ‘should be science-based and evidence-based and lead to
defendable results’.’8 Subsequently, the Guidance outlines a multi-stage
process that resembles the guidelines for risk assessment contained in
Annex III to the Cartagena Protocol'®. It suggests identifying possible
socio-economic effects based on a ‘problem statement’ and that a ‘wide
array of methodological approaches is available to assess socio-economic
effects, including both quantitative and qualitative methods, as well as
participatory approaches’.!’!

Notably, the meetings of the parties to the Cartagena Protocol refused
to ‘welcome’ the Guidance, as was proposed by the working group,'”?

185 CP COP-MOP, Decision BS-VI/13. Socio-Economic Considerations, UN Doc.
UNEP/CBD/BS/COP-MOP/6/18, p. 93 (2016), para. 4.

186 AHTEG on Socio-Economics, Revised Framework for Conceptual Clarity on
Socio-Economic Considerations, UN Doc. UNEP/CBD/BS/COP-MOP/8/13, An-
nex (2016).

187 AHTEG on Socio-Economics, Guidance on the Assessment of Socio-Economic
Considerations in the Context of Article 26 of the Cartagena Protocol on
Biosafety, UN Doc. CBD/CP/MOP/9/10, Annex (2018).

188 Ibid., S.

189 Ibid.

190 See supra section A.Il.1.c).

191 AHTEG on Socio-Economics (n. 187), 7.

192 Cf. ibid., para. 10(1).
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but instead only ‘took note’ of it.!?3 Consequently, the Guidance is neither
legally binding nor can it be said to constitute quasi-normative ‘soft
law’.194

Moreover, the working group appears to have overlooked that, accord-
ing to its wording, Article 26 is limited to socio-economic considerations
that arise ‘from the impact of LMOs on biological diversity’.1>> This means
that the provision only applies when the release of an LMO affects bi-
ological diversity in a way that raises socioeconomic concerns.'?s Only
in such cases may a party rely on Article 26 to justify the denial of its
advance agreement or other restrictions on the import and use of an
LMO."7 It may be argued that measures to accommodate socio-economic
concerns not covered by Article 26 may nevertheless be imposed because
the Protocol only provides for a minimum standard and parties are free to
adopt more protective measures.'” In any event, the boundaries for such
measures are less likely to arise from the Cartagena Protocol than from
international trade law, which sets high thresholds for justified trade re-
strictions.'® This is also recognized in Article 26, which provides that any
decision based on socio-economic considerations must be in accordance
with the parties’ other international obligations.?0

f) Rules for LMOs Intended for Direct Use as Food or Feed, or for
Processing (Article 11)

Article 11 CP establishes a separate process for LMOs that are not designat-
ed for intentional introduction into the environment but for direct use
as food or feed, or for processing (LMO-FFPs).20! Although each party

193 Cf. CP COP-MOP, Decision 9/14. Socio-Economic Considerations (Article 26),
UN Doc. CBD/CP/MOP/DEC/9/14 (2018), para. 1.

194 See Brunnée (n. 94); for a detailed discussion of the normative quality of
COP/MOP decisions, see chapter S, section B.

195 Mackenzie et al., IUCN Guide (n. 4), MN. 628; Perron-Welch (n. 181), 153.

196 Mackenzie et al., IUCN Guide (n. 4), MN. 628-629; Falck-Zepeda (n. 184), 95;
Perron-Welch (n. 181), 153.

197 Cf. Falck-Zepeda (n. 184), 95.

198 Article 2(4) CP; cf. La Vina/Fransen (n. 182), 3; Garforth (n. 180), 23-29; Ludlow
etal. (n. 178), 8-9; Falck-Zepeda (n. 184), 95.

199 See infra section C.

200 Eggers/Mackenzie (n. 4), 532; Mackenzie et al., IUCN Guide (n. 4), MN. 633; Stoll
(n. 104), 97.

201 See Yifru et al. (n. 100), 80-83.
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remains free to decide on the import, domestic use and placing on the
market of these organisms, the Protocol does not impose an obligation of
prior notification or prior consent on the exporter.2? Instead, each party is
required to inform the other parties through the Biosafety Clearing-House
of any final decision taken on the domestic use or marketing of LMO-FFPs
that may be subject to transboundary movement.?®® Hence, the parties of
import need to proactively regulate the import and use of LMO-FFPs if
they wish to do so0.24 Notably, developing countries that do not yet have a
domestic framework to regulate the import of LMO-FFPs may invoke Arti-
cle 11(6), which means that imports must nonetheless be notified and are
subject to approval by the receiving state.?> However, this exception has
only been used by two states.?°¢ Many other states have instead extended
their regular AIA procedures to LMO-FEPs, which is deemed to constitute
a lawful upward derogation under Article 2(4) CP.2%7

g) Exemption of Contained Use and LMO-FFP: The ‘Intended Use’
Problem

As noted above, the AIA procedure does not apply to LMOs which are
‘destined’ for contained use or ‘intended’ for direct use as food or feed,
or for processing.?® Hence, whether the AIA procedure applies does not
depend on objectively identifiable characteristics of the LMO, but on the
intended use of the LMO in the party of import.

202 Cf. Pavoni (n. 4), 122; Gupta (n. 96), 213-214.

203 Yifru et al. (n. 100), 81-82.

204 Young (n. 105), 344-346; Bickenforde (n. 8), MN. 14; Frangois Pythoud, Com-
modities, in: Christoph Bail/Robert Falkner/Helen Marquard (eds.), The Carta-
gena Protocol on Biosafety (2002) 321, 325-328.

205 Cf. Mackenzie et al., IUCN Guide (n. 4), MN. 365-369; Bickenforde (n. 8),
MN. 15.

206 Namely Barbados and Saint Lucia, see Biosafety Clearing-House, available at:
http://bch.cbd.int/ (last accessed 28 May 2022).

207 Young (n. 105), 344-346.

208 See Articles 6(2) and 7(2) CP; see supra section A.Il.1.a).
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aa) Genuine and Disguised Changes to the Intended Use

Since the ‘intended use’ is not an objective characteristic that is inherent
in the LMO itself, the applicability of the AIA procedure ultimately relies
on the stated intentions of the actors involved in the transboundary move-
ment. However, there is no procedure for verifying these statements. Even
more, neither the exporter nor the importer is required to make a formal
declaration about how the LMO will be used after being imported. There
is also no provision expressly barring subsequent changes of the ‘intended
use’ after the transboundary movement has taken place.

This problem is illustrated by a case concerning the transboundary
movement of genetically modified mosquitoes. As noted in the first chap-
ter,?” the international research consortium Target Malaria*'® imported
a genetically modified strain of the Anopheles gambiae mosquito from
Italy to Burkina Faso in November 2016.2!" Reportedly arguing that the
mosquitoes were imported ‘for an initial period of contained use’ and thus
were not subject to the AIA procedure,?!? the exporters did not notify
the transboundary movement in accordance with Regulation (EC) No
1946/2003,213 which implements the Cartagena Protocol into European
Union law.2"* After being brought to Burkina Faso, the mosquitoes were

209 See chapter 1, section C.IIL.1.c).

210 Target Malaria is an international research consortium that aims to develop
gene drives to reduce the transmission of malaria, see Target Malaria, Who
We Are, available at: https:/targetmalaria.org/who-we-are/ (last accessed 28 May
2022).

211 The modified strain does not contain a gene drive, but was modified to yield
males that are sterile (i.e. incapable of sexual reproduction) and carry fluores-
cent markers, which allows to identify modified individuals, see Kezth R. Hayes
et al., Risk Assessment for Controlling Mosquito Vectors with Engineered Nu-
cleases: Controlled Field Release for Sterile Male