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ABSTRACT 
 

The Cartagena Protocol, made under the Convention on Biological Diversity, aims at protecting the 
‘human, animal and plant life and health’ by prescribing a high standard of precautionary principle. This has to 
be based on risk assessment. Thus, the importing countries of GMOs/LMOs have the right to invoke the 
precautionary principle provisions enshrined in the Cartagena Protocol and the exporting countries have to 
provide required relevant information. This is working well. However, there are certain controversial legal and 
ethical aspects that require to be revisited and have to be amicably settled so that there could be wider 
acceptability of the precautionary principle. It has been observed that a large number of states prefer 
international trade in GMOs/LMOs over protection of human health and the environment, some countries for a 
short-term economic gain ignore this aspect. Likewise, some scientists for the sake of name and fame or quick 
hauling of money, wish to introduce GMOs produced by them. The paper thoroughly discusses these and offers 
certain amicable solutions to them. 
 
Key words: Genetically modified organisms, Sanitary and phytosanitary agreement, Biosafety, Cartagena 
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Introduction 
 

This paper analyses and examines the state of 
precautionary principle (PP), which is for protecting 
human, animal and plant life and health, under the 
Cartagena Protocol on Biosafety to the Convention 
on Biological Diversity (Cartagena Protocol) 
pertaining to transboundary movement of LMOs. 
The paper also addresses the role and application of 
PP. In order to elaborate on these issues, this paper 
addresses the extent of the Advance Informed 
Agreement (AIA) procedure as a tool of PP under the 
Cartagena Protocol. Additionally, it scrutinises to 
what extent risk assessments and risk managements 
as the tools of PP under the Cartagena Protocol have 
been performed. The precautionary measures 
prescribed in the Sanitary and Phytosanitary 
Agreement (commonly known as SPS Agreement) 
under the WTO legal regime seems to be useful. But 
from the point of view of protection of the human 
health and conservation of the environment, the PP 
contained in the Cartagena protocol is supposed to be 
better, as it follows the high standard of precaution.  

However, this aspect will not be discussed in the 
paper because its scope of investigation is limited 
only to the precautionary principle enshrined in the 

Cartagena Protocol (in order to have some insight in 
this aspect of the precautionary principle pertaining 
to cross border movement of GMOs/LMOs, see 
[6,3,6,9,5]. It further examines the mechanism of 
transferring LMOs based on AIA procedure, brief 
history of risk assessment of transboundary 
movement of LMOs, risk assessment, the role of 
public participation in risk assessment and risk 
management, and finally, concludes by assessing the 
role and the application of PP in the transboundary 
movement of LMOs. 

 
An Overview of the Basic Features of the Cartagena 
Protocol: 

 
Salient Features: 

 
On 29 January 2000, the Parties to the 

Convention on Biological Diversity (hereinafter 
CBD) adopted a Protocol to the Convention [45], to 
address risks associated with trade in LMOs, 
including genetically modified agricultural seeds and 
commodities. Cartagena Protocol establishes an 
international legal regime primarily aimed at 
regulating trade in LMOs intended for release into 
the environment (e.g. seeds for planting, fish and 
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microorganism) [17] in order to handle GMOs 
[47,19].  

It obligates parties to “ensure that the 
development, handling, transport, use, transfer and 
release of any LMOs is done, so that it prevents or 
reduces the risks to biological diversity” (Article 1, 
the Cartagena Protocol). In order to accomplish this 
goal, parties must create a national biosafety policy, 
and legal and technical frameworks to implement the 
requisite legislative and administrative procedures at 
the domestic level.  

The provisions of the Cartagena Protocol consist 
of general provisions, scope, rights and obligations of 
the Contracting Parties and procedural matters.  

1. It regulates the deliberate release of LMOs 
under Article 4 to Article 11 in order to prevent any 
adverse impact of LMOs.  

2. It regulates a mechanism to deal with any 
possible potential risk from LMOs via applicability 
of PP. As in many cases scientists have not been able 
to determine harms from LMOs, developed by them, 
with certainty, the Protocol stipulstes in its Article 15 
and 16 that PP should be based on scientific evidence 
based on risk assessment and risk management. 

3. It regulates unintentional transboundary 
movements of LMOs and emergency measures, 
addressing these unintentional movements in Article 
17 which says that if a Party unintentionally releases 
LMOs into the environment, it should immediately 
notify affected and potentially affected states, the 
Biosafety Clearing House (BCH); and where 
appropriate, international minimized icons have 
jurisdiction in the affected area to determine any 
appropriate emergency measures to minimize 
adverse effects on the biodiversity. 

4. Its Article 19 (1) states, that Each Party 
shall designate one national focal point to be 
responsible on its behalf for liaison with the 
Secretariat. Each Party shall also designate one or 
more competent national authorities, which shall be 
responsible for performing the administrative 
function, required by this Protocol and which shall be 
authorized to act on its behalf with respect to those 
functions. A Party may designate a single entity to 
fulfill the functions of both focal point and 
competent national authority. This, in effect, 
recognizes the sovereign authority of the States and 
provides a mechanism to liaise with the Secretariat. 
Thus, a BCH should be established by the Parties for 
information sharing, which is regulated in Article 20. 
Therefore, if the Party of Exports does not comply 
with the requirements to export LMOs, the Cartagena 
Protocol can stop the exploitation of countries with 
less stringent regulations or countries without 
regulations. Further, the Cartagena Protocol also 
imposes certain information-sharing requirements for 
LMOs shipped in bulk as commodities [41,58] for 
use as human food or animal feed, or in processed 
goods. For achieving these objectives all Parties 
should concentrate on capacity building (Article 21, 

the Cartagena Protocol), and Parties should work on 
public participation, which is encourage by the 
Protocol, so that decisions have social acceptability 
(Article 23, the Cartagena Protocol). 

5. The liability of the exporting countries has 
to be determined under Article 27 of the Protocol 
(Gurdial Singh Nijar, at: 
http://www.twnside.org.sg/title/blp.pdf, 12 January 
1012). As the Article seemed to be not so competent, 
on 16 October 2010, in Nagoya Japan, the COP 5 
adopted the Supplementary Protocol, which provides 
international rules and procedure on liability and 
redress for damage to the biodiversity resulting from 
transboundary movement of LMOs. 

6. The Cartagena Protocol’s language on this 
point is vague and inconclusive [29], and conflicting 
with the SPS Agreement, as it does not change the 
rights of the Parties under this agreement. However, 
it does not mean that the Cartagena Protocol is 
subordinate to other agreements [51]. Consequently, 
the Cartagena Protocol fully preserves, the rights and 
obligations of States under other international 
agreements such as the WTO [44]. But, the 
Cartagena Protocol leaves a loophole for the non-
Parties [28] to protect their interests by using this 
saving clause. 

 
The Scope of the Cartagena Protocol: 

 
Article 4 covers two aspects: (1) The activities to 

which it is applicable; and (2) The subject matter to 
which it is applicable, i.e. to which organisms it 
applies [51]. The Protocol pertains only to LMOs 
with genetic modifications, not to LMOs modified by 
conventional breeding techniques. Thus, cloned 
plants and animals are covered under the Protocol, 
but not new strains resulting from crossbreeding. It 
was clarified, during the negotiation, that products 
thereof, products made of, or derived from LMOs 
include commodities, such as clothing made from 
genetically modified cotton and the Protocol will not 
apply to them. Thus, the Protocol applies only to 
LMOs [21]. It was decided that the generic term 
“GMOs” would not be used since the negotiators felt 
a more scientifically precise definition was needed. 
And Article 4 states that it only applies to 
transboudary movement of LMOs. It reads: This 
Protocol shall apply to the transboundary movement, 
transit, handling and use of all living modified 
organisms that may have adverse effects on the 
conservation and sustainable use of biological 
diversity, taking also into account risks to human 
health” (Article 4, the Cartagena Protocol). The 
authors are of the opinion that the phrase ‘also risk to 
human health’ has to be supplied greater importance. 

Although by some accounts of the negotiation’s 
outcome, LMO pharmaceuticals were excluded from 
the application of the Protocol and were left subject 
to individual country’s jurisdiction. Article 5 of the 
Cartagena Protocol can be reasonably understood as 
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excluding application of the Protocol only when 
other relevant international agreements or 
organisations cover the specific pharmaceuticals. The 
Article refers exclusively to human pharmaceuticals. 
However, it would seem that veterinary 
pharmaceuticals, which satisfy the definition of 
LMOs, do fall within the Protocol’s scope.  

Exempt from the application of the AIA process 
are LMOs intended for direct uses as food, feed or 
for processing (FFPs) (Article 11 (1), the Cartagena 
Protocol), i.e. the commodity movement of grains 
and such. The authors are of the opinion that this has 
tremendously limited the scope of applicability of the 
Protocol. According to Gurdial Singh Nijar, both the 
Miami Group and the EU ignored the Jakarta 
Mandate, which has already agreed for the Protocol 
required it to cover the transboundary movement of 
any GMOs (Gurdial Singh Nijar, at: 
http://www.unep.org/Ourplanet/imgversn/102/viewp
oint.htm, supra). Finally, the Contracting Parties 
agreed that pharmaceuticals and GMOs destined for 
contained use were excluded from AIA procedure. 
However, when domestic approval of such products 
occurs, the Parties must be notified of such use 
through the BCH (Article 6 (2), the Cartagena 
Protocol). But it should be based on risk assessment 
(Article 11 (6) (a), the Cartagena Protocol). The 
authors are of the opinion that all Member States 
should have the two bodies stated above, and towards 
this end, developed States should help their 
developing and least developed counterparts. 

 
The Mechanism of Transboundary Movement of 
LMOs: 

 
There is a specific mechanism is established in 

the Cartagena Protocol to regulate the transboundary 
movement of LMOs. In short, the procedure requires 
that the exporter (Party of export) of an LMO 
intended for releasing it into the environment, will 
notify and obtain consent from the importer (Party of 
import) prior to the first shipment of the LMO into 
its territory. Thus, the Parties should adhere to the 
AIA procedure and the notifications, which are there 
in Article 7 and Article 8.  

Furthermore, the decision of the importing 
country to permit or to refuse the import of LMOs 
destined for environmental release must be based on 
a scientifically sound risk assessment that implies 
recognised risk assessment techniques [40,4,8]. The 
purpose of the risk assessment is to identify and 
evaluate the potential adverse effects of LMOs on the 
conservation and sustainable use of biological 
diversity or risks to human health. 

 
Transboundary Movement of LMOs According to the 
AIA Procedure: 

 
The purpose of the AIA procedure is to allow 

importing countries to make decisions based on 

scientific risk assessment about whether or not they 
will accept LMOs intended for direct release into the 
environment. By refusing to grant consent prior to 
shipment, Parties to the Protocol can effectively ban 
certain types of LMOs or LMO products, as the case 
may be, from certain exporters, or LMOs and LMO 
products not meeting the importer’s criteria from the 
market entirely or in part.  

 
The Mechanism of the AIA Procedure: 

 
The AIA is based on the idea of prior informed 

consent (PIC), which is the basic principle that had 
been accepted by states since the late 1980s with 
regard to transboundary movements of hazardous 
waste and since the late 1990s for trade in hazardous 
chemicals [46]. The AIA procedure under the 
Protocol is generally congruent with the PIC under 
other agreements, but contains more specific and 
detailed time periods for decision making.  

An important feature of the AIA procedure is 
that it does not require a single standardised risk 
assessment procedure that should be adopted by all 
Parties [33]. Rather, it sets out general principles and 
methods to be employed in carrying out an 
acceptable risk assessment such as: (i) Carrying out 
the assessment in a scientifically sound and 
transparent manner; (ii) Taking into account expert 
advice or guidelines developed by relevant 
international organizations (Annex III Article 3, the 
Cartagena Protocol) such as Codex Alimentarius 
[42], considering the risks posed by LMOs, or 
products thereof, by non-modified recipients or 
parental organisms in the potential receiving 
environment; and (iii) Carrying out the assessments 
on a case by case basis (Annex III Article 6, the 
Cartagena Protocol).  

The second measure to be followed in 
transferring the LMOs is notification to the 
competent national authority as stipulated in Article 
8 of the Cartagena Protocol. Based on the Article, it 
is clear that notification in writing, containing 
minimum information specifies in Annex I.2 to the 
competent national authority, about transboundary 
movement of LMO within the scope of Article 7(1), 
is compulsory for the exporting state. Hence, the 
importing States have the right to decide whether the 
states want to reject or to accept the import. 
However, if the importing States do not have 
capability to examine the notification properly, the 
notification procedure may become a loophole for 
the exporting States to abuse the objective of the 
notification procedure. 

It is notable that the Protocol imposes time limits 
for the Party of import to respond to the advance 
notice and to make a final decision, and requires the 
Party of import both to justify its decisions and to 
make a summary of its risk assessment and its final 
decision generally available through a BCH. Written 
consent from the importing Party is required before 
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the import of a covered LMO; and the Protocol 
makes it clear that failure to respond or make a final 
decision does not constitute tacit consent (Article 10 
(5), the Cartagena Protocol). 

It is said that a Party from which an LMO is 
exported to another Party for the first time must 
provide advance notice to the Party of import. The 
importing Party requires the exporting Party of LMO 
to notify it prior to the intentional transboundary 
movement of the LMO. The Party of import then has 
the right to permit, to permit subject to conditions, or 
to deny permission to import the LMOs (Article 10 
(3), the Cartagena Protocol). The Party of import 
must ensure that a scientifically sound risk 
assessment was carried out. As a matter of fact, the 
AIA procedure explicitly recognises the right of 
Parties of import to make decisions that would avoid 
or reduce potential adverse effects (Article 11 (8), the 
Cartagena Protocol) in the face of scientific 
uncertainty due to insufficient scientific information.  

Further, the Party of import may also take into 
account, “consistent with its international 
obligation”, socio-economic considerations relating 
to the impact of LMOs on the conservation and 
sustainable use of biodiversity. This provision grants 
Parties of import substantial discretion to regulate 
trade in LMOs not only for protection of the 
environmental but also for protecting domestic social 
and economic interests.  

Under AIA requirements, the Party to export 
must ensure notification in writing to the importer 
prior to the international trade of potentially 
dangerous LMOs. As stated in Article 8 and Annex I, 
information required in notifications includes the 
identity of the LMOs, the characteristics of both the 
recipient and donor organisms related to biosafety, a 
description of the genetic modification, the quantity 
of the goods, suggestions of safe handling, storage, 
transport and use of the LMOs, and the regulatory 
status of the LMOs in the country of export. 

After receiving notification, the Party of import 
has ninety days to acknowledge the receipt of the 
notification and communicate to the notifier whether 
the transboundary movement may proceed under 
Articles 9 and 10. The importing Party must 
acknowledge receipt of notification in writing and 
undertake a risk assessment in deciding whether to 
permit the transboundary movement of the LMOs 
[52,2], a competent national authority (Article 19 (1), 
the Cartagena Protocol) in the importing country 
acknowledges receipt of this information within 90 
days and then explicitly authorises the shipment 
within 270 days or states its reasons for rejecting, 
although the absence of a response is not to be 
interpreted as implying consent. After the 
notification is received by the importing Party, 
Article 9 requires acknowledgment of receipt of the 
notification. Further, Article 10 of the Cartagena 
Protocol establishes the decision procedure the 
importing state must follow, including certain 

limitations on the time a Party may take before 
informing its decision.  

A party taking a decision under Article 10 must 
ensure that a risk assessment pursuant to Article 15 
has been carried out. The Party of import may 
require the exporter either to carry out the risk 
assessment or, alternatively, to cover the costs of a 
risk assessment (Article 15 (3), the Cartagena 
Protocol).  

Parties are also required to make available to the 
BCH (Article 20 (1), the Cartagena Protocol) copies 
of any national laws, regulations and guidelines 
applicable to the import of LMOs intended for direct 
use as food or feed, or for processing. Decisions on 
the domestic use of LMOs for direct use as food or 
feed, or processing, must be based on the same risk 
assessment criteria as set out for LMOs intended for 
environmental release. The BCH has to an 
information network that can be referenced by other 
countries. Parties are able to access risk assessment 
summaries, environmental reviews and final 
decisions regarding the import of LMOs (Article 20 
(3) (c), the Cartagena Protocol). 

The BCH serves as a means to provide access to 
information made available by the parties (Article 20 
(2), the Cartagena Protocol). It uses the Internet as a 
main vehicle to disseminate information. This 
information includes national regulations for the 
implementation of the Cartagena Protocol, 
information required in AIA procedures, any 
multilateral, bilateral, and regional agreements, 
summaries of risk assessments or environmental 
review of LMOs, and final decisions regarding the 
import of specific LMOs. Under the Cartagena 
Protocol, governments will indicate whether they are 
willing to accept imports of agricultural goods that 
contain LMOs by communicating their decisions to 
this Internet-based BCH [50]. 
 
The Exceptions to the AIA Procedure: 

 
The Cartagena Protocol establishes a separate 

regulatory procedure for LMOs that may be exported 
for direct use as feed, food, or for processing (Article 
11, the Cartagena Protocol). Generally, a Party must 
notify the BCH within 15 days of making a decision 
regarding domestic use, including placement on the 
market of an LMO that might be exported for such 
uses. Also, Parties must make copies of applicable 
national laws, regulations, and guidelines available to 
the BCH (Article 20 (3), the Cartagena Protocol).  

There are the following five exceptions to the 
AIA procedure stipulated in the Cartagena Protocol: 
(i) Pharmaceutical for humans (Article 5, the 
Cartagena Protocol); (ii) LMOs in transit to a third 
Party (Article 6 (1), the Cartagena Protocol); (iii) 
LMOs destined for contained use (Article 6 (2), the 
Cartagena Protocol);  (iv) LMOs that have been 
declared safe by a meeting of the Parties (Article 7 
(4), the Cartagena  Protocol); (v) LMO - for food, 
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feed and processing (LMOs-FFPs), which are all 
subject to simplified procedure (Article 13, the 
Cartagena  Protocol).  

However, the largest category of LMOs in 
international trade is bulk shipments containing 
genetically modified corn, soybean and other 
agricultural commodities intended for direct use as 
food or feed or for processing and not as seeds for 
growing new crops. Instead of requiring the use of 
the AIA procedure for such commodities, the 
Protocol establishes a simpler system. Under this 
system, governments that approve these commodities 
for domestic use have to communicate this decision 
to the world community via the BCH. They must 
also provide detailed information about their decision 
specified in Annex I (Article 13 (2), the Cartagena 
Protocol). Nevertheless, this mechanism may be 
abandoned by the exporters and importers simply 
because they want to avoid the AIA procedure. So 
they just agree that the LMOs are not intentionally 
introduced to the environment.  

In addition, States may take decisions on 
whether or not to import these commodities on the 
basis of their domestic law and must then declare 
these decisions through the BCH. Undoubtedly, the 
discretionary power availed to States to take a 
decision may create a disguised protectionism, in the 
sense that states have a freedom to determine 
domestic standard that is higher than international 
standard. However, this conduct is justifiable 
according to Article 2(4) of the Cartagena Protocol.   

On the other hand, Parties may also enter into 
bilateral, regional, and multilateral arrangements 
governing international transboundary movement of 
LMOs with non-Parties as long as they do not result 
in a lower level of protection than that provided for 
by the Protocol (Article 14, the Cartagena Protocol).  
Thus, there should be good intention of the Parties to 
maintain the objective of the Protocol (Article 1, the 
Cartagena Protocol); if not, agreements may frustrate 
the objective of the Protocol. Hence, the Parties 
might encourage non-Parties to adhere to this 
Protocol and to contribute appropriate information to 
the BCH on LMOs release in, or move onto or out, 
areas within their national jurisdictions (Article 20, 
the Cartagena Protocol). 

 
Transboundary Movement of LMOs Based on Risk-
Assessment and Risk- Management: 

 
In order to apply PP in the Cartagena Protocol, it 

allows the Parties to establish and maintain 
appropriate measures and strategies to manage and 
control risks identified in the risk assessment, and 
then to mange risks. Risk assessments (the risk 
assessment procedures under the Protocol are trade 
related measures because they can delay the approval 
of the import of a covered product, and because they 
can provide the basis for a decision to ban or restrict 
imports under Article 10) under the Protocol are 

designed to be conducted in a scientifically sound 
and transparent manner [15], preferably following 
international guidelines such as the Codex 
Alimentarius guidelines. 

 
A Brief History of Risk-Assessment in Transboundary 
Movement of LMOs: 

 
When new foods (crop varieties, animal breeds) 

are developed by traditional breeding methods, they 
are usually not subject to specific pre-market or post-
market risk or safety assessment by national 
authorities or through international standards. This is 
in contrast to requirements introduced for 
GMOs/LMOs and GM foods. 

The concept of risk assessment of GMOs/LMOs 
was first discussed at the Asilomar Conference on 
Recombinant DNA Molecules 1975. The discovery 
of recombinant DNA had raised concerns among 
researchers regarding the potential creation of 
recombinant viruses whose escape would threaten 
public health. Fourteen months after a voluntary 
moratorium on research involving recombinant DNA 
techniques, guidelines for the physical and biological 
containment of riskier experiments were drafted and 
agreed. These guiding principles were the basis of 
the USA guidelines for research in modern 
biotechnology developed in 1976 by the National 
Institutes of Health Recombinant DNA Advisory 
Committee [26]. 

The Codex Alimentarius Commission
 
(CAC, or 

Codex) adopted the following documents in July 
2003: Principles for the Risk Analysis of Foods 
Derived from Modern Biotechnology; Guideline for 
the Conduct of Food Safety Assessment of Foods 
Derived from Recombinant-DNA Plants; and 
Guideline for the Conduct of Food Safety 
Assessment of Foods Produced Using Recombinant-
DNA Micro organisms. The last two documents are 
based on the Principles for Risk analysis and 
describe methodologies for conducting safety 
assessments for foods derived from recombinant-
DNA plants and microorganisms respectively [1].  

The premise of the principles dictates a pre-
market assessment, performed on a case-by-case 
basis and includes an evaluation of both direct effects 
(from the inserted gene) and unintended effects (that 
may arise as a consequence of insertion of the new 
gene). The Codex safety assessment principles for 
GM foods require investigation of: (a) direct health 
effects (toxicity); (b) tendency to provoke allergic 
reactions; (c) specific components thought to have 
nutritional or toxic properties; (d) stability of the 
inserted gene; (e) nutritional effects associated with 
the specific genetic modification; and (f) any 
unintended effects which could result from the gene 
insertion. However, the Codex principles do not have 
a binding effect on national legislation, but are 
referred to specifically in the SPS Agreement, and 
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are often used as a reference in the case of trade 
disputes.  

Therefore, in order to provide international 
consistency in risk analysis of GMOs/LMOs, and 
GM foods, which incorporates risk assessment, risk 
management and risk communication components 
[20], a number of international regulatory and 
standard-setting bodies have introduced uniform 
standards. These include standards for human-health 
and environmental-safety assessment of 
GMOs/LMOs or GM foods, and notification of their 
movement across national borders. Achieving the 
objective of uniform global standards for risk 
assessment would be challenging as countries are 
bound to reach different decisions on the scope of the 
assessment, particularly the resolution of whether or 
not to include social or economic aspects.  

 
Transboundary Movement of LMOs Based on Risk-
Assessment: 

 
Risk assessments under the Cartagena Protocol 

in transboundary movement of LMOs shall be 
carried out in a “scientifically sound manner”, in 
accordance with Annex III and taking into account 
recognised risk assessment techniques. However, the 
nature of the trait, the crop and the likely receiving 
environment are used to determine the information 
needed. The Cartagena Protocol regulates risk 
assessment under Article 15. 

Risk assessment is part of a process that also 
includes risk management and risk communication. 
Risk assessments on biotechnology products are 
conducted according to precise standards and the 
principles laid out in Annex III of the Cartagena 
Protocol. Transparency is a key element in the risk 
assessment process.  The users and developers of 
modern biotechnology believe that risk assessment 
and subsequent decision-making for plant-based 
LMOs should use the same standards as any other 
technology that might have impact on the 
conservation of biodiversity. Holding LMOs to 
higher or lower standards of safety may be harmful 
and costly. 

However, the risk assessment consists of four 
components namely: hazard identification, hazard 
characterization, appraisal of exposure, and risk 
characterization [22,7]. The limits may affect each of 
these components, leading to uncertainties that need 
to be dealt with in the decision making process. The 
risk assessment process involves the use of 
conservative policy choices (e.g. in the selection of 
procedures, modelling approaches and statistical 
methods), and the impact on these choices must be 
communicated to decision makers [12].   

The Protocol also includes, however, two 
provisions that may limit the ability of an importing 
Party to refuse consent to importation of the LMO. 
First, Article 15 provides that the risk assessment, 
used as the basis for the consent decision, ‘shall be 

carried out in a scientifically sound manner, in 
accordance with Annex III and taking into account 
recognized risk assessment techniques’. This 
requirement of a scientifically sound risk assessment 
may place the burden on the importing country to 
present evidence of risk in order to accept consent. 
Secondly, the preamble to the Protocol ‘emphasises 
that the Protocol shall not be interpreted as implying 
a change in the rights and obligations of a Party 
under any existing international agreements’ 
(Preamble of the Cartagena Protocol).  

A Party if takes a decision under Article 10 of 
the Cartagena Protocol must ensure that a risk 
assessment pursuant to Article 15 of the Cartagena 
Protocol has been carried out. The party of import 
may require the exporter either to carry out the risk 
assessment or, alternatively, to cover the costs of a 
risk assessment. The minimum amount of 
information on which a risk assessment can be based 
is that provided in accordance with Article 8, which, 
in turn, refers to Annex I. However, the methodology 
described in Annex III of the Protocol follows the 
conventional risk assessment paradigm, beginning 
with identification of a potential hazard, such as 
characteristics of an LMO, which may have an 
adverse effect on biodiversity (e.g. toxicity). Risks 
are then evaluated based on a combined analysis of 
the likelihood of the identified risks materializing 
and the consequences were they to do so. In addition, 
the Protocol also requires Parties to adopt measures 
and strategies for preventing adverse effects and for 
managing and controlling risks identified by risk 
assessments by using risk management is regulated 
in Article 16 of the Cartagena Protocol. 

On 10-15 October 2010 the COP/MOP in 
Nagoya, Japan adopted “Further Guidance on 
Specific Aspects of Risk Assessment” at the same 
time with the adoption of the Supplementary 
Protocol. The objective is to provide a reference that 
may assist Parties and other Governments in 
implementing the provision of the Protocol with 
regards to risk assessment, in particular its Annex III 
and, as such, this Guidance is not prescriptive and 
does not   impose any obligations upon the Parties. 
But the guidance does not have any authority to 
impose obligations to the Parties to abide by the 
guidance (A Reporting Service for Environment and 
Development Negotiations, published by 
International Institute for Sustainable development 
(IISD), http://www.iisd.ca/biodiv/bs-copmop5, 
Accessed on 20 November 2010).  

However, at least there is a good intention of the 
Parties to have the same perception how to conduct a 
specific aspect of risk assessment of the LMOs. The 
guidance is divided into two main section entitled 
“Part I: Roadmap for Risk Assessment of LMOs” 
and “Part II: Specific Types of LMOs and Traits”. 
This document is attached hereto as Annex III 
(UNEP?CBD/BS/COP-MOP/5/17, “The Conference 
of the Parties serving as the meeting of the Parties to 
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the Cartagena Protocol on Biosafety”, at: 
http://bch.cbd.int/online conferences/guidance.doc, 
Accessed on 6 December 2010). Indeed, the 
guidance requires further scientific reviewing and 
testing o establish its overall utility and applicability 
to LMOs of different taxa introduced into different 
environment. It is submitted that the Parties of the 
Cartagena Protocol consider that the guidance is not 
conclusive.  

On the other hand, according to Joel Tickner, 
risk assessment allows dangerous activities to 
continue under the guise of acceptable risk. Risk 
assessment provides an air of quantitative, technical 
sophistication to inexact, assumption-laden, and 
politically driven science. It allows the continuation 
of activities that lead to greater pollution and 
degradation of health under the premise that it is 
either safe or acceptable to those who are exposed. It 
staves off regulation and action in the face of 
uncertainty and insufficient evidence. Consequently, 
the PP may be significant to be applied to overcome 
this problem.  

Furthermore, risk assessment has been used to 
delay precautionary action. Decision-makers wait to 
get enough information and then attempt to manage 
rather than prevent risk. Risk assessment is not 
necessarily inconsistent with the PP, but because it 
omits certain basic requirements of the decision-
making process, when the product, technology or 
activity and alternatives have been well developed 
and tested and a great deal of information has already 
been gathered about them [39]. Thus, the standard of 
risk assessment is only useful in conditions of 
relatively high certainty, and generally only to help 
evaluate alternatives to damaging technology.  

However, risk assessment is crucial in 
transboundary movement of LMOs, because it can be 
used as a scientific background and to assess whether 
certain kind of LMOs may have adverse impacts or 
not.  Thus, in order to fill the loophole in the risk 
assessment in transboudary movement of LMOs, it is 
submitted that the application of PP is needed when 
there is uncertainty of the adverse impacts of LMOs. 

Therefore, in dealing with adverse effects of 
LMOs, the Parties of the Cartagena Protocol should 
not only consider the science of risk assessment 
against mainly political and/or economic decisions 
about the desirability of benefits derived from the 
activity that gives rise to the risk, and the public’s 
tolerance of the risk. Nonetheless, the differentiation 
of risk assessment and risk management does not 
create supremacy between them. The mishmash of 
risk assessment and risk management integrates 
strictly scientific issues with social and economic 
concerns, notwithstanding; so far there have been no 
specific discussions under the Cartagena Protocol 
dealing with the scope of risk management, which 
remains uncertain. 

For instance, the nature of the socio-economic 
effects that will justify import restrictions is still 

unclear, though it is conceivable that a country could 
ban imports of seeds derived from biotechnology due 
to consumer concerns which is a social 
consideration, or because of the consequences to 
local farmers which is an economic consideration 
[37]. Since socio-economic factors are not explicitly 
included in the risk assessment procedure, which is 
the process a government should follow if it has 
decided to reject an import, the result of a rejection 
based on them is not obvious.  

Nonetheless, the social consideration may be 
useful for the importing states if they can justify the 
measures properly, because such reason is legitimate 
under the Cartagena Protocol. At least, it would 
appear that a Party to the Protocol might be able to 
legitimately refuse the import of a particular 
genetically modified seed based on concerns that the 
seed may affect the livelihood of domestic 
agricultural interests. Therefore in order to 
accommodate the interest all of the stakeholders in 
the importing countries, the role of public 
participation is essential. 

 
The Role of Public Participation in Risk assessment: 

 
Risk assessment of LMOs occurs on two fronts. 

First, countries conduct risk assessments to 
determine whether to permit the development, 
planting, harvesting and marketing of LMOs. 
Second, countries conduct risk assessments to 
determine whether to block or restrict the import of 
GMOs based on potential harm to human health or 
the environment [12]. 

Indeed, one of the most valuable legal tools to 
avoid the risks of LMOs may be legally requiring 
public participation in the policy-making and 
regulatory decision-making processes. Opening 
decision-making processes up to the public may help 
to ensure that decision-makers have the best 
information at their disposal in order to evaluate the 
benefits and risks that modern biotechnology could 
present. Public participation could also help to ensure 
better transparency and accountability in decision-
making. 

Of course, a necessary pre-condition to public 
participation is the public’s capacity to meaningfully 
participate. The mere will to participate is not enough 
even where the legal regime is conducive. For 
example, for NGOs to act as biosafety watchdogs 
requires sustained efforts, financial resources and 
trained personnel. Other important elements include 
access to information and access to the judicial 
system [49]. 

Public participation is crucial in risk assessment, 
because risk managers who preliminary indicate a 
potential problem initiate risk assessment [48]. This 
constitutes a triggering factor for subsequent steps of 
the whole risk analysis process. Furthermore, the 
general principle of risk assessment should be carried 
out in a scientifically sound and transparent manner, 
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and can take into account expert advice and guideline 
developed by relevant international organization 
(Annex III, the Cartagena Protocol). Thus, risk 
assessment provides risk managers with the 
information necessary for rational decision-making.  

Transparency makes non-compliance more 
apparent to the public, NGOs, and other member 
countries and makes it easier for international and 
domestic actors to take actions to encourage and 
enforce accountability and compliance. There is 
close relationship between transparency [36] and 
public participation, because transparency in 
decision-making process will involve public 
participation. Thus, the decision will represent all the 
stakeholders, which may consist of representatives of 
scientists, environmentalist, industries, consumers, 
NGOs, and farmers.   

Participation in policy and decision-making on 
LMOs, particularly in risk assessment is an example 
of how the public can help to realise the benefits and 
avoid the risks of LMOs. Public input can provide 
policy and decision makers with valuable 
information and perspectives that may not be 
accessible otherwise [49]. Various exercises in public 
consultation and dialogue on biosafety issues have 
been initiated and carried out by governments or 
official agencies in different countries and at the 
international level. Often, these have been linked 
explicitly to Article 23 of the Cartagena Protocol 
[23]. 

On the other hand, Principle 10 of the Rio 
Declaration reaffirmed during the World Summit on 
Sustainable Development articulates three “pillars” 
of public participation [13]. These are: (1) the right 
of citizens to information; (2) the right of citizens to 
participate in environmental decisions affect them; 
and (3) the right of citizens to access mechanisms of 
redress and justice when their rights are violated. 
Thus, the citizens have a control to defend and to 
empower their rights. These are also there in the 
Aarhus Convention of 1998. 

One can see the role of the public when policy 
makers pay attention to the domains of both technical 
and perceived risk, thereby listening to both 
scientists and laypersons. It is submitted that public 
concern and the response by governments and others 
to this concern is a key issue and is an important 
consideration in all governmental programmes and 
activities. Since the public is both the client for 
government agencies and the ultimate source of 
authority for these agencies. Hence, it is essential 
that governmental processes and decisions allow for 
two-way consultation and participation with the 
public. 

The importance of this relationship is 
immeasurable. This is especially true when scientific 
uncertainties plague risk evaluations. It is possible 
that there is subjectivity in conducting the risk 
assessment. Therefore, it is imperative for the public 
to be involved in the process of risk assessment. 

Certainly, some countries do promote and consider 
public comments on all proposed environmental 
regulations regardless of the thematic area being 
addressed or allow the public to participate in 
strategic environmental planning exercises [38].  

The objective of public participation will be 
materialised if participatory development is defined 
as a partnership, which is built upon the basis of 
dialogue among the various actors. Moreover, local 
views and indigenous knowledge are deliberately 
sought and respected. This implies negotiation rather 
than the dominance of an externally set project 
agenda. Thus, people become actors instead of being 
beneficiaries. What is still criticised is that there are 
different interpretations of the term of “participation” 
even within organizations [55]. Hence, participation 
may be just used as a slogan, handled as an 
instrument or targeted as a goal. 

However, the extent to which public 
participation is actually facilitated or exists in a 
country is difficult to determine from a simple 
review of the country's biotechnology related 
legislative instruments. For instance, general 
references to public participation may not translate 
into actual participation if additional criteria are not 
provided on the form public participation can take.  

Furthermore, the best public participation 
provisions may not be used if the public does not 
have the capacity to effectively participate. Finally, 
the lack of specific public participation provisions in, 
for example, a biosafety law does not necessarily 
mean that the public is barred from participation. It 
must be kept in mind that generic laws on public 
participation may already exist in the country and 
that the necessary criteria are applicable to the 
policy-making and regulatory decision-making 
processes addressing modern biotechnology [49]. 

For example, civil society groups in India have 
been actively engaged in the field of agricultural 
biotechnology and biosafety, particularly after 1999, 
in the context of four important issues: (i) the 
biosafety of GM crops; (ii) the biosafety regulatory 
regimes and the formulation of biosafety and 
biotechnology policies; (iii) the workings of and the 
procedures within the biosafety regulatory 
authorities; and (iv) the implementation of biosafety 
legislation, regulations and procedures [34,10]. The 
recent pertinent example from India is public 
participation on Bt Brinjal (for a detailed account, 
see India Today, 12 October, 2012).  

Nevertheless, public participation in 
biotechnology, such as, in the manufacturing of 
LMOs faces challenges associated with some special 
features associated with biosafety regulations. There 
are at least three challenges that will be faced by the 
public. Firstly, biotechnology is high science. 
Experience shows that citizens are certainly capable 
of discussing scientific issues using ordinary 
language and concepts. However, scientific 
information is often made to seem complex and 
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forbidding to the general public [43]. Promoting 
public participation therefore means finding ways to 
make the scientific knowledge accessible and useful 
to non-scientists. 

Secondly, public participation will enhance 
polarised views. Controversy over the safety and 
ethical implications of LMOs has tended to make the 
debate seem polarised. However, experience suggests 
that open engagement with different opinions and 
values helps to reveal a more complex and diverse 
picture of public attitudes and interests, allowing 
policy-makers to see ways forward.  

Thirdly, public participation may jeopardise 
commercial confidentiality. Because of the costs 
associated with the development of LMOs, 
biotechnology firms feel they need to keep much of 
the information they provide to regulators [24]. In the 
light of the controversy about GMOs (GMOs is 
subset of LMOs), some governments have engaged 
in national dialogues to assist them in their national 
policy-making.  

Thus, if the stakeholders of public participation 
lack knowledge relating to the issue in question, 
public participation may be abused to legalise a 
certain kind of law is actually detrimental their 
interest. However, it is often the main purpose of 
public hearing to involve public participation is to 
promote solidarity and build support for subsequent 
legislative and legal battles. Moreover, differences in 
opinions and the varying abilities of the many 
individuals and NGOs will continue to compound the 
difficulties of dealing with the complexity of GMOs 
[27]. Therefore, the challenge is how to develop 
systems of public engagement that attract attention 
and are easy to be attended. Additionally, the public 
needs to feel as though it is making a difference. This 
requires an effective feedback mechanism and 
possibly legislating that the organising body must 
respond publicly to the concerns arising out of the 
consultation. The crux of the consultation is therefore 
not necessarily public perception of GMOs, but 
public perception of authority and lack of trust in 
decision making in general and the science decision 
process in particular [32]. 

Nonetheless, to the extent that effective public 
participation requires a two-way exchange of 
information, it can be inconsistent with a regulator’s 
legitimate interest in protecting valuable trade secrets 
and financial information. This clash of interests 
becomes particularly acute in the context of health 
and environmental regulation, where the identity of a 
chemical and the content of any health and safety 
data concerning that chemical are critical to effective 
participation by environmental groups, but can also 
yield undeserved commercial advantages to 
competitors. For example, the identity of the segment 
of DNA inserted into that of a plant genetically 
engineered to secrete an insecticide is of obvious 
interest to both competitors and to persons concerned 
with the environmental effects of widespread use of 

the plant. This clash of interests suggests that not all 
participants should be treated equally in all aspects of 
regulatory decision-making [58]. 

It is probably impossible to establish whether or 
not public consultation has had a major impact on 
decision making, but the Swiss, Dutch and others do 
believe that it has had some impact. Public dialogue 
on science and technology (and on GMOs) may 
indeed be an area where studies of perception are 
important more in shaping the debate, in formulating 
the questions to be addressed, and in determining 
government priorities than in decision making per se. 
What is clear from most studies of perception and 
GMOs is the public’s staunch belief in its right to be 
heard, its wish to be heard, and that its opinions 
should be considered by decision makers.  

Undeniably, a small number of countries have 
specifically developed national biotechnology policy 
documents and in some of these cases the public has 
been actively encouraged to participate in the process 
[25]. Possibilities are emerging for broader based 
stakeholder processes to provide inputs into policy-
making processes. In this regard, independent 
commissions or councils can be used to facilitate 
dialogue within a country. In the case of LMOs, 
which are to be resealed into environment, perhaps 
good examples are United Kingdom and India. 

First example, the years of the GMO moratorium 
in the European Union (hereinafter EU) created the 
opportunity for informational triangulation involving 
publics, experts, and regulators across EU member 
states. It ultimately provided important feedback 
about the source of risk in the GM context. For 
instance, the public's perceived need for larger and 
locally based field trials on the ecological effects of 
GMOs led to the so-called Farm Scale Evaluations 
(FSEs) in the United Kingdom [56]. The FSEs have 
made a very important contribution to knowledge 
about the ecological impacts of growing GM crops 
outside the greenhouse [22].  

The FSEs was started in 1998. It involved four 
years of field trials carried out in 273 fields across 
Britain, at a cost of £5.9 million and involving more 
than 100 scientists. The trials' primary purpose was 
to investigate the ecological impacts of the 
distinctive herbicide regimes associated with four 
herbicide-resistant GM crops-beet, maize, and spring 
and winter oil-seed rape. On receiving the results, 
U.K. Environment Secretary Margaret Beckett stated 
that the Government commissioned this research--the 
biggest GM crop trials anywhere in the world--to 
address a specific gap in our knowledge. The trials 
demonstrate the precautionary approach, which the 
Government has taken on GM crops from the start. 
The results will be considered as part of the 
comprehensive risk assessment undertaken for every 
GM crop [59].  

Findings from these recent FSE studies extend 
the GM-related science base significantly. For spring 
rape and beet, a substantial decrease in weed and 
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insect biodiversity was found (compared with 
equivalent conventional crop-management regimes) 
with run-on indirect food chain implications for 
insects including butterflies and bees, birds, and 
other creatures. One follow-up study established the 
inevitability of major cross-pollination between GM 
and wild rape in the English countryside, in the event 
of no steps being taken to block hybridization 
genetically.  

Beyond providing feedback about particular 
crops, the FSE trials ultimately led to the creation of 
the Agriculture and Environment Biotechnology 
Commission (AEBC) in 2000, with responsibility for 
advising the British government on strategic issues at 
the intersection of public values and scientific 
knowledge. The trials also encouraged a formal 
three-pronged process of public dialogue in 2003. 

This process involved a national public debate, a 
systematic review of the state of GM science, and an 
assessment of the potential national economic 
implications of   possible GM commercialization. 
The FSE trials are one important example of the 
frequent mismatch between official risk assessment 
and public attitudes with respect to the framing of 
risk issues to be addressed. These trials also illustrate 
how public participation can inform scientific risk 
assessment and procedural improvement to general 
risk-assessment system [22]. 

The second example is the civil society in India. 
The civil society in India has played a meaningful 
role in highlighting the country’s trade concerns, 
both nationally and internationally. They have made 
their presence felt at the international level, 
contributing to the democratisation of international 
governance. On the other hand, there is an increasing 
assertion and effective advocacy by them in the 
domestic policy and regulatory deliberation on 
GMOs, together with awareness generation. While 
still heavily reliant on state mandated legal control 
mechanisms and bodies, the Indian state is exhibiting 
frequent and ever increasing engagement with these 
non- state, independent actors [34]. 

Participation of NGOs and the public is vital 
owing to the need to tailor national approaches to 
regulation to address the specific circumstances of 
individual countries or regions. The impacts and 
risks associated with GMOs are likely to be specific 
to different local and regional situations, which only 
NGOs with their local level constituencies can 
address. The role played by the Indian Civil Society 
Organisations in the context of the GM trade debate 
and in highlighting the trade concerns of India in 
advocacy and policy- making are very fundamental, 
such as in the case of Bt Brinjal. 

Before the moratorium of Bt Brinjal was 
imposed, it was initiated by public consultation. The 
consultations had certainly revealed the passionate 
nature of public opinions on the subject and this 
needed to be respected. While consultations were 
good for airing different perspectives, they could be 

used as forums to gauge the strength of feelings or 
views in the larger community [18].  

The moratorium of Bt Brinjal in India is 
evidence how strong the influence of public 
participation in decision making process. 
Government of India, following a seven-city public 
consultation process, put on hold the October 14, 
2009 recommendation of the Genetic Engineering 
Approval Committee (GEAC) for commercial 
release of Bt Brinjal, and declared a moratorium of 
an unspecified period on Bt Brinjal. 

Of the 28 States and seven Union Territories in 
the Indian Union, only nine have actually opposed 
the release of Bt Brinjal at this point of time and four 
conveyed no decision and the stand of the rest of the 
States is unknown. Yet, the Ministry of Environment 
and Forest (MoEF) claimed that all States, who 
responded to his letter, have expressed apprehension 
and the media erroneously reported that all the States 
have rejected Bt Brinjal [16].  

Ignoring the vast scientific evidence, the MoEF 
gave credence to activist claims that: (a) Bt Brinjal 
may contain unknown toxins, (b) India is the country 
of origin of Brinjal and Brinjal is a largely self 
pollinated crop and hence gene flow from Bt Brinjal 
would lead to the loss of currently available diversity 
of Brinjal in India, and (c) as there is a lot of 
uncertainty and doubt about the safety of Bt Brinjal, 
the 'Precautionary Principle' makes the moratorium 
imperative. 

Thus, it can be submitted that the role of public 
participation in decision-making process, especially 
in risk assessment is very important. The public 
participation can be used to control the governments 
and also the industries when they are trying the abuse 
the rights of the public.  However, it should be taken 
into account that as an instrument to take a decision, 
risk assessment cannot be separated from risk 
management; both of them are interdependence. 
Hence, the Cartagena Protocol regulates risk 
assessment and risk management.  

 
Transboundary Movement of LMOs Based on Risk-
Management: 

 
It is important to do risk management in order to 

determine its adverse impact of LMOs, especially 
LMOs when intended to be introduced into the 
environment locally or internationally. This is clearly 
stated in Article 16(1) of the Cartagena Protocol. 
This Article deals with the management of risks of 
those organisms that fall within the terms of the 
Protocol under the provisions of Article 8(g) of the 
CBD. The paragraph places an obligation on Parties 
to set up appropriate mechanisms, measures and 
strategies to regulate, manage and control risks 
identified in the risk assessment provisions of the 
Protocol. The obligation implies the establishment 
and implementation of a regulatory system with the 
capacity to manage and control such risks.  
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The Cartagena Protocol does not give any 
specific guidance on how suitable risk management 
strategies may be identified. Thus, in order to 
manage risk, those, for example, distributors of 
LMOs who will have the responsibility for 
implementing them, should apply risk management 
strategies in practice. In the identification of risk 
management mechanisms, measures and strategies, it 
is therefore important to consider the feasibility of 
the measures proposed in the circumstances in which 
they will be carried out.   

However, in order to ensure that differing 
technical assessments, public values, knowledge, and 
perceptions are considered, the measures and 
strategies that have been used by the Parties in the 
risk assessment shall be managed based on risk 
management. These are the mechanism as follow: 
Parties are required (i) to take measures to prevent 
unintentional transboundary movements (Article 16 
(3), the Cartagena Protocol); (ii) to ensure that LMOs 
undergo appropriate periods of observation prior to 
use (Article 16 (4), the Cartagena Protocol); and (iii) 
to cooperate in identifying LMOs and their traits that 
may pose risks, and in taking appropriate 
management measures (Article 16 (5), the Cartagena 
Protocol).  

At the third Meeting of the Parties (13-17 March 
2006), the Parties agreed that there currently existed 
sufficient general guiding materials and information 
to support environmental risk assessment of LMOs 
under the Protocol. They also decided that there was 
a potential need for additional guidance on specific 
aspects of risk assessment and risk management such 
as guidance focused on particular types of LMOs, 
intended uses, types of risks and receiving 
environments.  

Under Article 16 of the Cartagena Protocol, each 
party must adopt measures that require risk 
assessments to be conducted prior to the initial 
release of an LMO. This Article requires parties to 
establish and maintain appropriate mechanisms, 
measures and strategies to regulate, manage and 
control risks identified in the risk assessment 
provisions of this Protocol associated with the use 
and handling of LMOs (Article 16, the Cartagena 
Protocol). 

Moreover, for the release of genetically 
modified plants, the risk management measures that 
are commonly applied include the following: (i) 
Isolation distances to the next field of the same crop 
and to other hybridization partners; (ii) Minimisation 
of pollen transfer; (iii) Border rows with non-
transgenic plants (to catch pollen); (iv) After release 
treatment: inactivation of remaining plants and seeds, 
specific soil treatment after harvest (e.g. measures for 
early germination in order to destroy volunteers); (v) 
After release control (remove volunteers in the next 
years); (vi) Partial or full restrictions preventing 
planting in specified areas (e.g. to prevent horizontal 
gene flow). These risk management measures, such 

as the example given above, have been developed 
and applied mainly in countries where farms are 
managed as large single units.  

 
The Precautionary Principle under the Cartagena 
Protocol: 

 
Under the PP, uncertainty is also given due 

weight. The PP calls for the examination of a wider 
range of harms including social and economic ones 
than traditional risk analysis. It points to the need to 
examine not only single, linear risk but also complex 
interaction among multiple factors, and the broadest 
possible range of harmful effects. 

In fact, PP is found at five places in the 
Cartagena Protocol: (i) in the preamble, which states 
that nations undertake the Protocol reaffirming the 
precautionary approach contained in Principle 15 of 
the Rio Declaration on Environment and 
Development; (ii) in Article 1, which declares that 
the objective of the treaty should be interpreted in 
accordance with the precautionary approach; (iii) in 
Article 8 (6), which deals with the decision-making 
procedure for importing LMOs intended for 
introduction into the environment; (iv) in Article 10 
(8), which concerns LMOs intended for direct use as 
food or feed, or for processing; and (v) in Annex II, 
which elaborates the elements of a proper risk 
assessment of LMOs in Article 15 [14]. 

The Cartagena Protocol contains a strong 
version of the PP and it can be categorised as an 
operational definition. The Protocol also incorporates 
the PP into a party’s decision-making process under 
the AIA procedure and gives members the ability to 
take trade-restrictive action to prevent potential 
adverse effects of LMOs on biodiversity and human 
health. For instance, Article 10 (6) of the Protocol 
provides that:   

“Lack of scientific certainty due to 
insufficient relevant scientific information and 
knowledge regarding the extent of the potential 
adverse effects of a living modified organism 
on the conservation and sustainable use of 
biological diversity in the Party of import, 
taking also into account risks to human health, 
shall not prevent that Party 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.”  

At a glance, this provision seems to be 
controversial because it apparently allows a country 
to restrict trade even in the absence of scientific 
justification. The provision should be understood 
together with Article 10(1), which states: “Decision 
taken by the Party of import should be in accordance 
with Article 15”. Thus, Article 10(6) does not ignore 
the scientific justification, since risk assessment 
under Article 15 of the Cartagena Protocol will be 
carried out in scientifically sound manner (Article 15 
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(1), the Cartagena Protocol) and will take into 
account risks to human health, with regard to the 
import of the LMOs in question in order to avoid or 
minimise such potential adverse effects [61]. 

The other operational definition is spelt out in 
Article 11(8) of the Protocol in respect of import 
decisions concerning the two categories of LMOs: 
LMOs for intentional introduction to the 
environment and LMOs for direct use as food or 
feed, or for processing. The operational definition, on 
the other hand, creates an explicitly worded right of 
states to implement precautionary measures where 
there exists scientific uncertainty about the extent of 
potential adverse effects. The Cartagena Protocol 
permits countries to consider, to a limited extent, the 
socio-economic impact of LMOs when making 
decisions about the importation of LMOs. Article 26 
of the Cartagena Protocol permits countries to take 
into account, consistent with their international 
obligations, socio-economic considerations arising 
from the impact of LMOs on the conservation and 
sustainable use of biological diversity, especially 
with regard to the value of biological diversity to 
indigenous and local communities. 

Moreover, the Cartagena Protocol allows states 
to use the PP in deciding whether to prohibit or 
restrict the import of LMOs. Under the Protocol, the 
producers of a technology bear the burden of 
presenting evidence that the technology is safe, 
whereas the importers of LMOs are not required to 
prove that the technology poses potential dangers. It 
was agreed earlier on in the negotiations that the 
Protocol would include the PP, but the real issue was 
how strongly it would feature.  

 
The Role of the Precautionary Principle under the 
Cartagena Protocol: 

 
It can be said that PP has a significant role in the 

Cartagena Protocol, because the existence of PP in 
the Cartagena Protocol may inspire the provisions of 
the Protocol. For instance, if there is lack of scientific 
certainty due to insufficient relevant scientific 
information and knowledge regarding the extent of 
the potential adverse effects of a LMO, the Parties of 
import entitle to ban their importation in order to 
avoid or minimise such potential adverse effects 
(Article 10 (6), the Cartagena Protocol).  

The Cartagena Protocol accommodates risk 
assessment as an instrument to take a precautionary 
measure. However, according to Tickner and 
Raffensperger, precaution is more thorough than risk 
assessment because it exposes uncertainty and admits 
the limitations of science. This is a “sounder” kind of 
science [39]. Thus, the PP can be used as an 
imperative guideline for importation decisions, 
which states that a nation should not allow the lack 
of scientific proof regarding the detrimental impacts 
of a practice or product to preclude protective 
regulation.  

The AIA procedure described in Articles 8 to 10 
of the Cartagena Protocol provides the regulatory 
structure of the Protocol. This procedure is 
compatible with the mechanism of taking 
precautionary measure under PP, because this kind of 
mechanism is proposed to prevent the potential 
impacts of LMOs. Despite the preference for 
decisions based on scientific principles, the Protocol 
allows an importing Party to deny access to LMOs of 
the exporting Party, if there is no scientific proof of 
the LMO’s adverse effects on the biodiversity or 
human health.  

It can be submitted that the purpose of PP is to 
avoid or minimise such potential adverse effects. 
Hence, PP might allow Parties to take precautionary 
measures, when there is lack of developed scientific 
infrastructure to respond to the perceived threat of 
introducing LMOs into their environment. Thus, the 
adoption of PP in the Protocol reflects the intention 
of the Parties to protect the biodiversity and human 
health.  

However, the application of PP at the national 
level, depending upon which interpretation will be 
taken by the Parties, relates to the scope of the 
Cartagena Protocol in Article 4. To some extent, a 
Party may implement restrictive measures in line 
with the provision of the Cartagena Protocol, which 
might enlarge the scope of permissible measures 
under the PP. For example, under the first 
interpretation, in which risks to human health are 
secondary to concerns of effects on biodiversity, a 
Party would likely not be able to invoke the PP based 
solely on insufficient evidence regarding risks to 
human health.  

Under the second interpretation of Article 4 of 
the Cartagena Protocol in which environmental 
concerns and risks to human health are of tantamount 
importance, a Party can likely use the lack of 
sufficient information about risks to human health to 
invoke the PP. Under the third interpretation of 
Article 4 of the Cartagena Protocol favoured by most 
negotiating countries to the Protocol, a Party can 
make reference to the PP in its decision to import 
only specific LMOs to be introduced directly into the 
environment [41] that would affect biodiversity, but 
which might also affect human health.  

Although this interpretation narrows the scope of 
LMOs for which a Party can invoke the PP, it 
broadens the reasons for which a Party may invoke 
it. For example, a Party might have sufficient 
scientific information about the effects the LMOs 
will have on biodiversity and the environment, but 
might lack scientific evidence as to the risks it poses 
to human health. Thus, the reasoning can be 
proposed as a justification to apply PP. 

The PP of the Cartagena Protocol can be read to 
permit trade restrictions due to a wider range of 
reasons than its counterpart in the SPS Agreement. 
The Protocol allows precautionary measures in the 
event of scientific uncertainty due to insufficient 
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scientific information regarding the extent of 
potential adverse effects that the LMOs will have on 
biodiversity and human health. This might permit a 
Party to invoke PP upon citing potential impacts of 
already defined risks.  

 
The Application of the Precautionary Principle 
under the Cartagena Protocol: 

 
Clarification of the application of the PP under 

the Cartagena Protocol has focused on the need for 
objective scientific criteria, so that uncertainty can be 
placed within a more consistent scheme. Further, the 
PP shall not be used as the abuse of precaution that 
serves economic protectionist interests (Cynthia 
Dresden, Winter 2003). Thus, the Protocol allows 
parties to make decisions with regard to imports 
based on the PP, but it also requires that all decisions 
be made in accordance with a risk assessment.  

Amazingly, while the Protocol does mention 
about the PP, it also seeks to ensure that decisions 
taken to ban LMOs are in accordance with scientific 
assessments. The Protocol refers in Article 15 to 
nations’ obligations to undertake risk assessments 
based on scientific evidence prior to making 
importation decisions for LMOs intended for direct 
introduction into the environment. Further, Article 16 
(2) of the Cartagena Protocol specifies that measures 
taken based on a country’s risk assessment should be 
imposed to the extent necessary to prevent adverse 
effects of the LMOs. The latter language seems to 
track the wording used in the SPS Agreement. 
Finally, in weakly worded language, Article 16 (4) 
obliges nations only to endeavour to ensure that 
LMOs undergo an appropriate period of observation 
commensurate with its life-cycle or generation time 
before being used. 

The Cartagena Protocol is the closest expression 
of a procedural version of the PP.  It prescribes a risk 
evaluation and defines the boundaries of the 
obligation. It can be seen that the spirit of such 
obligations is to implement precautionary. However, 
the States remain free to implement precaution or not 
to implement depending on the results yielded by the 
evaluation. Reversing of the burden of proof is 
another procedural application of the principle. 
Nonetheless, it seems that these procedures fail to 
fully materialise the concept of precaution and might 
miss the essential target of preventing potentially 
irreversible damage. 

The Protocol does allow Parties to account for, 
in a manner consistent with their international 
obligations, socio-economic considerations that will 
arise from the impact of LMOs on the conservation 
and sustainable use of biological diversity. However, 
this provision confines itself to socio-economic 
considerations that arise from the impact of LMOs 
on biodiversity, not those that arise from direct 
impact on the market for certain products. 

Having said that, the Cartagena Protocol does 
take into account what may generally be described as 
a precautionary approach, both by giving pride of 
place to the idea of precaution and by building it 
directly into the operative provisions on risk 
assessment. In spite of this, the risk management 
provisions authorise precautionary action [58] only if 
the scientific uncertainty concerns the extent of the 
potential adverse effects of LMOs. Unless interpreted 
otherwise by the parties, this requirement would 
significantly narrow the effectiveness of the 
provisions on precaution.  

Provisionally, the application of the PP in the 
Cartagena Protocol is considered a conservative 
strategy of risk management. Risk management 
refers to deciding which measures to be taken. On 
the other hand, the state of science’s understanding 
of ecological interactions is so poor. However, such a 
long period of monitoring may still gives us limited 
or no understanding adverse impacts of GMOs. In 
fact, foods are complex mixtures of compounds 
characterised by wide variation in composition and 
nutritional value.  

The application of the PP in the Cartagena 
Protocol should be in accordance with the provisions 
of the Protocol which is stipulated in Article 10 (6) 
and 11(8). However, the phrasing in Articles 10(6) 
and 11(8) refers to insufficient scientific information 
and knowledge with regard to the extent of the 
potential adverse effect. These wordings may limit 
the possibility of basing a decision on this principle 
to those cases when the uncertainty relates to the 
extent or severity of an adverse effect and not when 
the uncertainty relates to the nature of a possible 
adverse effect. This interpretation is consistent with 
the Protocol’s requirement of basing determinations 
with regard to the import of an LMO on a risk 
assessment.  

Finally, States should refer to the way in which 
the Protocol resolves the impasse relating to the 
inclusion of a saving clause included in the Preamble 
of the Protocol. Based on the wordings of the saving 
clause, it can be concluded that the Protocol cannot 
be interpreted as implying a change in the rights and 
obligations of a Party under any existing 
international agreement, because such may affect the 
enforceability of the PP under the Cartagena 
Protocol. 

 
Conclusion:  

 
The above appraisal of the Cartagena Protocol 

demonstrates that the role of AIA procedure, risk 
assessment, public participation and risk 
management under the Cartagena Protocol are 
significant to the application of the PP on 
transboundary movement of LMOs. Risk assessment, 
public participation and risk management, which are 
addressed in the Cartagena Protocol, reflect the 
intention of the Parties to implement the PP to 
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mitigate the adverse impacts of transboundary 
movement of LMOs.  

However, some States may apply more stringent 
risk assessment policies than others since a State has 
a sovereign right to determine whether it wants to 
accept or refuse certain kinds of LMOs. In spite of 
this, the risk assessment and risk management under 
the Cartagena Protocol are not sufficient yet to 
protect the adverse impacts of LMOs; thus, it is very 
important to apply PP on transboundary movement 
of LMOs. The reasons why the States should apply 
PP even when they have already conducted risk 
assessment.  

Precaution is more thorough than risk 
assessment because it exposes uncertainty and admits 
the limitations of science. Precaution does not call 
for less science, but to better understand how human 
activities affect our health and environment. But the 
need for better understanding must not prevent 
immediate action to protect future generations and 
also. 

However, the Cartagena Protocol consists of 
loopholes, especially in relation to the scope and 
mechanism of PP. Further, there are some categories 
of LMOs which are regulated less rigorously such as 
LMOs-FFPs and LMOs contained use. Besides that, 
the existence of the saving clause in the preamble of 
the Cartagena Protocol may affect the objective of 
the Protocol. 

Consequently, it is inevitable for states to 
determine the operational measures to embody the 
PP in their national regulations. In order to lessen the 
negative impacts of simplified procedure that may 
occur, it is crucial for states to determine the national 
standard of distributing the products into the market 
and not to practice disguised protectionism.  

In order to overcome the negative impacts of the 
saving clause, states should interpret the saving 
clause for the sake of protection of human health and 
the environment, in the sense that the protection of 
human health and the environment should be 
harmonised with the objective of international trade. 
It should not be presumed that the Cartagena 
Protocol is lower in value and application than the 
agreements in the WTO. Rather, both the legal 
regimes should be supportive of each other and 
should be considered as being on equal footing. 
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