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Abstract
This paper analyzes the economic effects of policy options under the Codex Annex on Low Level Presence (LLP) to manage
the risk of trade disruption with asynchronous approval of genetically modified (GM) products, focusing on Vietnam, a
significant GM feed importer in the process of introducing its biosafety regulations. An analytical model is built and helps
identify the tolerance level, delays in approval and in LLP approval, and trust in the exporter’s regulatory framework as
critical factors for policy implementation. Empirical applications show that Vietnam’s proposed rapid authorization of GM
events approved in five developed country would cost $7million more than if applied to three or fewer countries. Furthermore,
maintaining a zero tolerance level for unapproved GM events would impose significant annual welfare costs for Vietnam,
from $3.6 million for maize to $57million for soymeals. Any non-zero tolerance level would reduce these costs significantly,
especially a 5% tolerance level.
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A

t the side of China and India, a number of small Asian developing countries are in the process
of developing their biosafety regulatory frameworks. Most of them have continued to trade
genetically modified (GM) commodities or the products derived thereof with no or limited specific
regulatory requirements,1 while developing guidelines and regulations on imports of GM commodities.
Many of these countries have conducted research on GM crops in the past (Runge and Ryan 2004),
and several have recently expressed a growing interest in moving towards commercial planting of GM
crops in the near future.
For these countries, implementing regulatory frameworks may create several trade related challenges
that other countries do not face. First, introducing case-by-case regulatory authorization of GM events
for use as food or feed will inevitably result in cascades of approvals that will be difficult to handle at
once. Second, given their relative small market size, biotech companies may not have the economic
incentive to automatically submit an import approval dossier to their regulatory authority for each new
GM event they introduce in foreign countries. Third, as price takers, they will lose in competitiveness
from the adoption of GM crops by larger competitors if they export (e.g. Bouet and Gruere 2011),
and will not affect the world market for GM products if they reject GM imports. At the same time, their
likely adoption of currently used productivity enhancing GM events may help them reduce commodity
imports (Gruere, Bouet and Mevel, 2011) or increase exports with low risks of trade disruption in
target markets, assuming import authorizations are being renewed by companies.
Because of these specificities, they may be more likely to face the presence of unauthorized new GM
events in import shipments, but export regulatory barriers, such as import approval requirements,for
GM crops they adopt may not matter as much. In other words, asynchronicity of approvals may
have different implications for these countries than for large exporters or importers of GM products
with pre-existing biosafety systems that have been the subject of other studies -like the EU , North
America, or the other case studies undertaken as part of this project on China and Latin America.
Vietnam fits in this category of countries. While it has progressed towards a regulatory system in the
past, it is in the process of introducing a new comprehensive biosafety regulatory system with import
authorization procedures for GM products. Assuming it is fully enforced, the new regulation will have
an impact, as Vietnam has imported significant volumes of GM commodities (corn, soybean, cotton)
mostly for non-food uses (USDA-FAS 2009) from large GM producers that use multiple GM events
(USA, Canada, Argentina, Brazil) these last few years without any formal regulatory control.2 At the
same time, Vietnam has developed a research capacity in biotech research and development since
the 1990s (e.g., Ngo 2003) and is now interested in the use of current GM crops for planting.3 In
particular, in 2010 Vietnam conducted its first field trial of a GM crop (GM corn) and has other crops
in the pipeline.4
1
Certain countries have adopted requirements that are not fully implemented- e.g. mandatory labeling for GM food in Indonesia and Thailand (Gruere and Rao 2007).
2
GM testing has been conducted on imports by the Institute of Agricultural Genetics (AGI), revealing
that “most animal feeds contain some portion of GM derived products” (Vu, 2004)- but the tests are not being
used to control imports. GM testing is also used to satisfy export requirements on a voluntary basis (e.g., in the
case of shrimp food and coating of finished products, see UNIDO 2007:13). SPRING Singapore(2010) reports
that imports of GM products need to be accompanied by biosafety certificates, but there is no clarity as to
whether this is a mandatory requirement.
3
Maize, soybeans, cotton (USDA FAS 2009) and others have been in development at the AGI (Tran
2004).
4
There are also reports that Bt cotton has been planted unofficially in Vietnam for several years (Vu
2004) with a reported adoption rate exceeding 80% (USDA FAS 2008);Vietnam is a large importer of cotton but
not a significant producer. Vu  (2004) also reports the unofficial use of other GM crops- maize, soybeans and
rice.
5
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This paper aims to complement other studies by providing a policy analysis of asynchronous approvals
and applications of the Codex Annex - an amendment in annex to the Codex Alimentarius standard
on GM food safety assessment, which elicits a set of simplified risk assessment guidelines on the
temporary approval for the low level presence of GM products approved by the exporter but not yet
approved by importers5- in small developing countries with an application on Vietnam. The objectives
of the paper are 1) to identify the main parameters of choice for policymakers and 2) to assess
the likely economic consequences of different regulatory options. A simple analytical framework is
developed and applied to the case of Vietnam using past bilateral trade flow data, to assess the
economic effects of potential trade disruption due to the LLP of unapproved GM in imported shipments
of maize or soybeans. An international spatial equilibrium model of trade is also used to illustrate the
trade diversion effects of such disruption and its consequence for Vietnam. This policy analysis aims
to serve as a primer for many other developing countries that are small market actors, informally
importing GM crops, and in the process of implementing their biosafety regulations.
The remaining part of the paper is organized in four sections. The first section introduces the regulatory
and trade situation in Vietnam to assess the likelihood of low level presence. Second, an analytical
model is developed using a specific importer as benchmark to identify the main policy constraints and
variables and then applied to the case of Vietnam. Third we explore some of the trade implications.
We close the papers with a few conclusions.

1. Vietnam and the low level presence of unapproved GM
events
Status of import regulation and development
Biosafety legislation in Vietnam was built progressively in several iterations (Than Nan 2009). Following
its accession to the Cartagena Protocol on Biosafety in April 2004, a legal framework was introduced
under the Prime Minister Decision No. 212/2005/Qd-TTg of August 26, 2005 (Prime Minister of Vietnam
2005). It laid the basic framework to regulate the use of GM crops and the products derived thereof,
following general principles under the Cartagena Protocol on Biosafety. However, the layout of this
decision created overlap among the main ministries, and its enforcement was reportedly not effective
(Than Nan 2009), with only one ministry (Ministry of Agricultural and Rural Development) effectively
operational with implementing regulations on field trials6 as of early 2010 (USDA-FAS 2010).
In 2008, Vietnam adopted a Biodiversity Law (VM 5062) which includes a section (chapter 5, Part 3)
on the use of GM organisms (USDA-FAS 2009).To implement this section, the Government drafted
a new Biosafety Decree in 2009, which has since become the new biosafety regulation (USDAFAS 2009). This document, which replaces the Prime Minister Decision 212/2005 is the Decree
on Biosafety for Genetically Modified Organisms, Genetic Specimens and Products of Genetically
Modified Organisms of June 21, 2010 (Socialist Republic of Vietnam, 2010). In this decree, Chapter
VI pertains to GM organisms for use as food or animal feed. As explained in Section I, Article 27,
GM organisms used in food can only be allowed if they have been the subject of an authorization -a
certificate of eligibility for use as food- by the Ministry of Health. There are two alternatives to obtain
this authorization; an applicant can:
1. obtain a certificate from the GM food safety council, under a food safety application process
5
See appendix for the full text of the Annex.
6
Circular 69/2009/TT-BNNPTNT, published October 27 2009 and Circular 72/2009/TT-BNNPTNT, published November 17, 2009, according to USDA-FAS (2010).
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similar to that in other countries, or
2. demonstrate that the GM product has been permitted by at least five developed countries for use
as food and no risk has been seen in these countries.
The latter clause (Article 27.2) is singular to Vietnam, and useful in the context of import approval; an
applicant does not have to provide safety data if the product has been approved and safely used in
five developed countries.7 There are still uncertainties as to what country is considered a “developed
country” and what an applicant would need to demonstrate that the product has been approved and
used safely in such country, but this particular regulatory pathway could help Vietnam move quickly
towards authorizing the most commonly used GM products for import.
Article 28 provides further explanation on the regulatory approval process. Applicants for GM approval
under Article 27.1 need to submit a form and a report on human health risk assessment of the GMO
under consideration, as well as a payment. The authority will send an acknowledgment of receipt
within 7 days, and after consultation of the GM Food Safety Council,8 a ruling will be published within
180 days, including a public consultation (maximum of 30 days). Every GM product approved for food
use will be included in a publically available list.
Thus, an applicant should expect a decision within 180 days, or approximately 6 months. During this
time and at any time before the certificate is granted, no product can be used or imported (Article
38), i.e., under this Biosafety Decree, there is a zero tolerance level for unapproved products. In
contrast, applications for GM approval under Article 27.2 should receive a determination within 60
days. Despite a similar condition to that proposed under the Codex Annex on low level presence,
there is no specification of a tolerance level for those GM food products approved in other nations, i.e.,
there is also a zero tolerance level for GM food products approved in other countries.9 In other words
both Article 27.2 and the Codex Annex make adjustments for situations when a product has been
approved outside of the importing country (either in 5 developed countries or in the exporter); even
though 27.2 leads to a full authorization whereas the Codex Annex to a preliminary one and allows
countries to set up a threshold for low level presence (without specifying any level),
Section 2 of the same chapter focuses on approval for use as animal feed, a category that likely
represents a very large share of imported products (USDA-FAS, 2010). The exact same system is
outlined, with two alternatives to obtain a safety certificate (Art 32.1.a, for general applications, and
32.1.b, faster system if approved for feed in at least five developed countries), and similar delays.
The only differences listed on the decree10 are that the risk assessment data requirement naturally
focuses on animal safety and that any application is managed by the Ministry of Agriculture and Rural
Development rather than the Ministry of Health (as done in Japan, see Carter and Gruere 2006). As
explained in Article 39, any GM event included in animal feed has to be associated with a certificate
or be listed to be used in Vietnam, i.e., there is no low level presence policy for animal feed (unlike

7
To our knowledge, no other country has formally adopted this type of developed country exemption.
8
The GM Food Safety Council includes representatives from the Ministries of Industry and Trade, Science and Technology, Agriculture and Rural Development, Natural Resources and Environment, Health and
some experts.
9
This does not prevent country officials to consider using a low level presence policy as stipulated
under the Codex Annex, as noted during a USAID sponsored workshop on low level presence in Hanoi on
03/23/2010.
10
  This will probably change, as there are discussions that  food and feed safety would be both managed
by MARD (Personal communication with the PBS country coordinator in Vietnam, July 7 2011).
7
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Japan)- once again a zero tolerance level is applied.11
Apart from approval, Article 43 of the Decree requires that all marketed GM goods be labeled as
such, if the GM component exceeds 5% of any constituent of the product. While this may not have
an immediate impact on import of animal feed (animal products are a priori excluded), if forcefully
implemented, it could create shifts in demands for products with GM ingredients, as observed in other
countries like China (Gruere and Rao 2010). Still, the most likely outcome will be only few GM labeled
products on the market (potentially direct imports of US and Canadian processed products), at least
until a GM crop used for food is produced domestically.
Under Article 47, the Decree was supposed to take effect on August 10, 2010. However there are
indications that it still had not been fully implemented as of July 2011.12 Vietnam did notify the World
Trade Organization Committee on Sanitary and Phytosanitary Measures of new safety and labeling
requirements on genetically modified food on 25 March 2011(WTO SPS 2011), which presumes that
implementation is upcoming. Still, using the existing framework under the former biosafety regulation
(Decision 212/2005), Vietnam conducted its first field trials for a GM crop in 2010, for Bt corn. There
are reports that GM cotton and GM soybeans (Bt soybeans) may follow (USDA-FAS 2010). The
Government of Vietnam has long had ambitious plans for biotechnology, including the goal of
commercializing locally grown and/or developed GM crops in 2010 (USDA FAS 2008), but no GM
crop had moved towards actual commercialization as of July 2011.
We will now review past data and trends to see whether Vietnam would be potentially affected by the
presence of unapproved GM events if/when it enforced the Ministerial Decree.

An importer of GM crops: evidence
There is no international database tracking movements of GM versus non-GM commodities and
products. However one can use existing bilateral trade data as well as regulatory differences and GM
adoption patterns to induce the share of trade that is likely GM.13 For instance, assessing the volume
of maize imports from GM producing countries that mostly produce mixed (non-segregated) GM/nonGM commodities can be used as a proxy for volumes of likely GM imports in a country like Vietnam.
In our case we focus on imports14 of maize (HS classification code 100590), canola (HS 151490),
soybeans (HS 120100) and soymeals (HS 230400), using data from the UN Comtrade database
taken from 1999 to 2010.15 To cope with asymmetries in trade reports (reported exports to Vietnam
are different from reported imports in Vietnam), and the fact that import and export data can be
distorted by the reporters, we use two trade matrix balancing methods. The first method uses import
data from Vietnam as a primary source and completes it with export data from partners (consistent
with Feenstra et al. 2005). The second method focuses on reports on exporters to Vietnam and

Gruere

11
Japan applies a 1% tolerance level for unapproved GM events that have been approved at exporters
only in the case of animal feed (USDA-FAS 2003). This regulation was introduced with new safety requirements
for animal feed on April 1st 2003, not long after the beginning of the StarLink corn market disruption (Carter and
Gruere, forthcoming.
12
Personal communication with N.C. Dang, Program for Biosafety Systems country coordinator in Vietnam, 07/2011.
13
As done in the case of South Africa by Gruere and Sengupta (2010).
14
Vietnam is a significant net importer of the four main GM crops- so we focus on imports. Given the
well substantiated opposition to the introduction of GM rice (Gruere and Sengupta 2009) and probably other
export commodities, export considerations would only occur if it adopted a new GM corn or soybean event.
15
We do not include cotton lint, because as a non food and feed product, that is not a living modified
organism, it will not face the same regulatory issues and should continue to be freely traded to Vietnam.
8
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completes missing trade flows with import data. We also use adoption years for each GM commodity
from the International Service for the Acquisition of Agri-biotech Applications (ISAAA) to ensure that
only annual exports from GM adopting nations are considered likely GM. The results are presented
graphically in terms of volumes and values in Figure 1, 2, 3 and 4 for the four commodities.
Figure 1 shows that the import volume of potentially GM maize increased sharply from zero before
2005 to over 200,000 metric tons in 2010 (worth over $40 million). A similar pattern of quasi exponential
growth is observed for soybeans, with imports of likely GM soybeans jumping from 0 to 200,000 metric
tons ($80million) starting after 2005. GM derived soymeal imports increase in a more linear fashion
and at a larger scale from 100,000 in 1999 to around 750,000 tons in 2010 ($250 million) with a 2009
peak exceeding 1 million metric tons ($500 million). Lastly, Vietnam imported around 1,000 tons of
GM canola in 2000 and then from 200 to 500 tons (worth $400 to 700 thousand), a rather negligible
volume.
Figure 1. Volume and value of likely GM maize imports in Vietnam, 1999-2010

Figure 2. Volume and value of likely GM soybean imports in Vietnam, 1999-2010

Author’s derivations from UN Comtrade data

Thus, the trends across the main GM commodities are similar in shape even if different in value.
Vietnam has increasingly imported GM grains and oilseeds over the years, especially starting in
2004/05. This may be due to changes in trade policy, following Vietnam’s accession to the World
Trade Organization in 2007, but also to economic growth and increasing demand for animal products.
As seen in Figure 5, animal product supply in Vietnam has been booming for the past decade, with
the doubling of pigmeat and fish/seafood products in only eight years. Local production of soybeans in
9

Asynchronous Approvals of GM Products and the Codex Annex: What Low Level Presence Policy for Vietnam?

Figure 3. Volume and value of likely GM soymeal imports in Vietnam, 1999-2010

Figure 4. Volume and value of likely GM canola imports in Vietnam, 1999-2010

Author’s derivations from UN Comtrade data

Figure 5. Supply of animal products in Vietnam 1999-2007

Source: FAOSTAT.

particular has remained low, and focused on food products (USDA-FAS 2010), resulting in increasing
imports of soybeans and especially soymeal for animals. Because of the lack of significant crushing
facilities,16 soymeal has been largely imported (USDA-FAS 2010).

Gruere

16
A large crushing facility is being built in the South and is supposed to be operational as of the summer
of 2011 (USDA-FAS 2010).
10
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Figure 6 provides the trend of GM and non-GM products overtime for the four products.The figure
presents two patterns: one for maize/soymeal and canola and the other for soybeans. In the first case,
likely GM product imports represent a growing share of total imports, and follow the general trend in
imports, but imports from non-GM exporters remain significant. GM maize only entered the country in
2005, but non-GM imports have continued to dominate. The share of GM maize varied between 0%
in 2000 and 58% in 2005 with an average of 26%.17 The share of GM soymeal imports varied from
Figure 6. Likely GM versus non-GM imports of the four products in Vietnam, 1999-2010.

Source: Author.

Figure 7. Total likely GM versus non-GM import volumes (thousand metric tons) 1999-2010.

Source: Author

17

Gruere

Figures with GM shares are available in appendix.
11
11
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10% (2005) to over 90% (2010) with an average of 45%, especially because of the importance of nonGM soymeal imports from India (USDA-FAS 2010). GM canola represented in average 40% of total
imports. In contrast, GM soybeans represent a much higher share of total soybeans imports (73% in
average) and starting in 2006 almost all imports of soybeans (up to 99.7% in 2010).
These figures indicate that Vietnam has imported significant quantities of likely GM products, especially
since 2004/05, and that the share of GM products is increasingly important especially for soybeans.
As shown in the aggregate Figure 7, in average, at least 670,000 tons (worth $190 million) of GM
products have been imported annually between 1999 and 2010. In 2010, this total reached 1.1 million
tons (worth $375 million) and the share of GM imports exceeded 80% of total imports after ten years
of fluctuation between 20% and 50% (Figure A2 in appendix). These are non trivial amounts, and are
bound to continue to grow (e.g., USDA-FAS 2010). Issues surrounding authorization and unapproved
GM events are therefore likely to be significant when Vietnam starts to enforce its new regulation.

Short term versus long term considerations
As noted in the introduction, when Vietnam introduces its regulation, it will face a cascade of approvals.
This may create trade disruption in the short run, as long as all existing and used GM events are not
approved. Still, as noted above, the new biosafety system set up in Vietnam allows for an accelerated
approval process for GM events authorized and safely used in at least five developed countries. If
this system worked efficiently, and was able to clear all these exceptions within two months, will any
GM event remain unapproved in the process? In other words, are all GM events currently used in the
commodity system approved in at least 5 developed countries?
To respond to this question, we looked at GM maize, soybeans and canola events currently approved
in the United States (maize and soybeans) and Canada (canola), two of the main exporters of likely
GM commodities to Vietnam where virtually all GM events currently used in these commodities have
been approved first.18 Tables A1, A2, and A3 in the appendix provide a detailed listing of events and
approvals per country. We assume that the definition of developed countries includes nations with
functioning regulatory systems that are members of the OECD (i.e. Australia, Canada, European
Union countries, Japan, Korea, Switzerland, and the United States). We further assume that GM
crops only approved in USA and Canada are not used on the international market. The GM events
that are in use and not approved in five developed countries are the remaining ones. Table 1 below
summarizes the findings.
Table 1. GM event approvals passing the 5 developed country authorization threshold.
Commodity

Maize
Soybeans
Canola
Total

GM events
approved in at
least 5 developed
countries
14
4
6
24

GM events approved in less than 5
developed countries
Likely used in
Probably not used or
production
limited use
7
8
3
2
3
4
13
14

Source: Based on Tables A1, A2 and A3, compiled from CERA (2010).

Total GM events
planted in the USA
(maize& soybeans)
or Canada (canola)
29
9
13
51

As shown in Table 1, twenty-four of the fifty-one GM events approved for planting in North America
would qualify for the rapid approval system under the Vietnamese Biosafety Decree. In contrast,
thirteen GM maize, soybean and canola events would not qualify and yet be likely present in traded
shipments arriving in Vietnam. Thus, regulators should expect to produce rapid reviews for twenty-

Gruere

18
Several GM cotton events also originate from India and China, but we have excluded cotton from this
analysis.
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four GM events, and full approval will be needed for at least thirteen GM events. Handling thirteen
applications together may take some time, and will at a minimum require companies to provide full
applications at the same time in order to avoid trade disruption. Table 2 provides a complete list of the
thirteen events by crop and company.
Table 2. List of currently used GM events not eligible for rapid approval under the Biosafety Decree
Crop

GM event

Maize

DAS-Ø6275-8 (DAS-06275-8)

Soybean

Canola

Current
company Approved in
(original company)
Dow Agroscience
Canada, Japan, USA

DP-Ø9814Ø-6 (Event 98140)
MON809
DKB-8979Ø-5 (B16 (DLL25))

DuPont Pioneer
DuPont Pioneer
Monsanto (Dekalb
Genetics Corporation)

Canada, Korea, USA
Canada, Japan (feed), USA
Canada, Japan, Philippines, Korea,
Taiwan, USA

MON-89Ø34-3 x DASØ15Ø7-1 x MON-88Ø17-3 x
DAS-59122-7 (MON89034 x
TC1507 x MON88017 x DAS59122-7)
REN-ØØØ38-3 (LY038)

Monsanto

Canada, Japan, Korea, USA
Mexico, Philippines, Taiwan

Monsanto

Australia (food), Canada, Japan,
Mexico, Philippines, Russia, USA

SYN-E3272-5 (Event 3272)

Syngenta

ACS-GMØØ6-4 (A5547-127)

Bayer CropScience

DP-3Ø5423-1 (DP-305423)

DuPont Pioneer

DD-Ø26ØØ5-3 (G94-1, G9419, G168)
HCN10

DuPont Canada

Australia (food), Canada, Mexico,
Philippines, Russia, USA
Brazil, Canada, Japan, , Mexico,
USA
Australia (food), Canada, Mexico,
USA
Australia (food), Canada, Japan,
USA
Canada, Japan, USA

ACS-BNØ11-5 (OXY-235)
MON89249-2 (GT200)

Source: see Tables A1-A3 in the appendix.

Bayer Crop
Science(Aventis)
Bayer CropScience
Aventis
Monsanto

Australia (food), Canada, China,
Japan, USA (food)
Canada, Japan, USA

These thirteen GM events belong to five of the six largest agricultural biotech companies: Bayer
CropScience, Dow Agroscience, DuPont Pioneer, Monsanto and Syngenta. DuPont Pioneer,
Monsanto and Syngenta have a specific interest in Vietnam as they do plan to commercialize GM
crops in the near future, so they will likely comply with the requirements. Whether all other companies
do is uncertain. Even if they do, the time to get an approval from the date of implementation will at
the very least take the expected process length of 6 months, even if it is likely that more time will be
required to process them all. During this period there will be a zero tolerance for unapproved events,
which is likely to create significant trade disruption.
Interestingly, Table 2 also shows that all the GM events not eligible for rapid approval have been
approved in at least three developed countries (Canada, USA and at least another country). This
means that if the decree had used a lower threshold, e.g., that a GMO event would need to be
approved in three developed countries, all currently used GM events would go through the rapid
13
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process and the likelihood of trade disruption in the short run would be reduced to zero after the
two month process. Knowing that the government did insist that new regulations would not prevent
imports of GM products for animal feed before their introduction (USDA-FAS 2008:3), 19 it is surprising
that the threshold for rapid approval is set up to such a high standard. On the other hand, one can
also question whether using 3, 4, or 5 country approvals is valid, if those countries have differing
authorization processes, or whether it means that Vietnam does not trust the regulatory approval of
non-developed countries, including those in Asia, like China, Taiwan or the Philippines, that have
approved a number of them.
In the longer term, the presence of unapproved GM events in import shipments will depend on the
relevant biotech companies’ (or other developers’) willingness to submit applications for new GM
events to be used in food and/or feed to Vietnam before commercialization. Their incentive to do so
will depend on the pressure from traders of the specific grains and indirectly their economic stake in
keeping access to the Vietnamese market. Even if export volumes may not be as large as for other
Asian countries (China, Japan, Korea), corn and especially soybeans growers’ and/or processors’
associations in North America may encourage these companies to file applications in Vietnam. Even
if export volumes may not be as large as for other Asian countries (China, Japan, Korea), corn and
soybeans growers’ and/or processors’ associations in North America may encourage these companies
to file applications in Vietnam. If, however, one company decided not to submit an application, and
the event was found in traces in the shipment leading to its rejection, traders in major GM crop
adopting countries would lose, and Vietnam would have to find imports in other countries or purchase
substitutes at a potentially significant price premium.
We will now explore the economic effects of this zero percent tolerance and alternative low level
presence policies under the Codex Annex to assess what cost different options would have in Vietnam.

2. Expected economic effects of alternative LLP policies
As noted in the overview paper, the WHO/FAO Codex Alimentarius Commission adopted an amendment
in annex to its standard on GM food assessment,20 which elicits a set of simplified risk assessment
guidelines on the temporary approval for the low level presence of GM products approved by the
exporter but not yet approved by importers (Codex Alimentarius Commission 2008, Korves 2008).
These new simplified guidelines, commonly called the “Codex Annex”, aim to encourage countries
to adopt simplified and more rapid procedures for any new GM event to be approved temporarily at
low levels in commodity shipments while waiting for full approval. At the same time, the Codex Annex
encourages the setting up of new data sharing mechanism on the testing and approval of new GM
products, to facilitate information exchange between exporters and import regulators.
In principle, the Codex Annex satisfies exporters and importers but it leaves a lot of room to countries
with regard to implementation options. First, it considers different categories of products: processed
products, grains whose GM part is small in final consumption goods, and whole produce, like fruits
or vegetables, without specifying whether the rule should apply to each category in a similar manner.
Second, and more critically, the Annex does not define what “low level presence” means. It leaves the
discretion to countries to define what may be considered low level presence (LLP). But it also opens
a wide range of possible options that will ultimately determine whether the procedure will be useful,
feasible, and able to fulfill its goals of accommodating safety concerns and marketing realities.

Gruere
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See USDA-FAS (2008), page 3: “Both MARD [Ministry of Agriculture and Rural Development] and VFA
[Vietnam Food Administration]have confirmed that their regulations will not affect imports of bulk commodities like cotton, soybean meal or corn for the feed industry.”
20
See appendix for the full text of the Annex.
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The new regulation in Vietnam does not include such a LLP policy as presently written, but it could
be amended accordingly. The fact that the Biosafety Decree already includes a rapid authorization
process for GM food and feed used in at least five developed countries demonstrates the government’s
willingness to consider practical trade realities. It also implicitly supports the fact that a GM event
approved and safely used for food or feed in other countries might not need to be subject to a new
full approval procedure. Still, as noted below, the Biosafety Decree does not account for the scenario
of a new GM event approved in the exporting country but not yet approved in Vietnam, nor does it
consider the potential delay in approving GM events not approved in five developed countries, two
cases where the Codex Annex guideline could prove useful. In the following subsections, we build a
simplified analytical model and then apply it using empirical trade data.

Analytical model: The case of a small importer
Let us assume, that at time t0, a country A is importing product X from a GM producing country B. At
time t1, a new GM variety of X is approved in country B, but not yet in A. B is also a country where
GM commodities are mixed in the system. In the absence of approval, until time t2, and assuming a
zero tolerance level, A has to find another version of the good, either in country B or another country
to satisfy its need. For simplicity we assume that it has to purchase a non-GM good21 at a higher price
than the GM mixed commodity it was previously purchasing from B. Because A is a small country,
it is assumed to be a price taker on the international market. Assume a linear inverse demand for
X in country A, p=aQ+b, (a<0) and a linear supply p=cQ+d (c>0). We also assume that from the
perspective of the regulator, the probability of a safety outbreak from the new GM event is well defined
with a distribution N(s, n). Lastly, we assume perfect enforcement as a benchmark (enforcement
issues are discussed later).
Country A makes its decision according to a social welfare function that includes consumer and
taxpayer welfare W, taken within a production period:
		

W= w+ (b-p)/Q+cQ2/2 - σDQ – CI(Q)

(1)

Where: w= basic welfare derived from good consumption, b = demand parameter, c= supply
parameter, p= expected price under adopted policy, Q= quantity, σ = expected probability of potential
damage per unit, D= damage per unit, CI= cost of implementation.
This expression can be decomposed into three components: first, the Marshallian consumer and
producer surpluses, traditionally defined; second, the expected damage from importing a possibly
or perceived unsafe good;22 and third, the public costs of a regulation. These three terms will be
extended in more details below.
Most of the parameters depend on the regulatory choice. For simplicity, we will assume three possible
regulatory scenarios for country A, that will be the main options of small developing country importers
: i) 0 percent low level presence (LLP), ii) τ percent tolerance to LLP (0%< τ <100%) , and iii) let
everything pass (τ =100%). We separate scenarios with zero or 100 percent tolerance to single out
the effect of implementing a LLP policy.

Total surplus effect
The consumer surplus is derived based on prices and quantities. The expression is not subject
to regulatory change but the prices of the imported good will vary according to the regulation. In
21
It could be a GM substitute available at a higher price due to transportation, differences in competitiveness,  etc.
22
This second terms addresses possible safety issues from the perspective of a regulator, but can also
be interpreted as the perceived risks of a new product imported in the country.
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particular, the variable (p) can be defined as the expected price, and depends on the proportion of
non-GM products in imports (kg), the probability of rejection of shipments (π) defined as:
		

p= kg p0+(1-kg)(π pn + (1- π) p0)

(2)

where pn is the price of non-GM counterpart and p0 the price of the GM/mixed good (originally the
price of the good). Assume pn=p0(1+Δ), i.e. there is a proportional price premium Δ when one avoids
the original undifferentiated mixed GM good, and equation (2) can be simplified to:
		

p= p0(1+π (1- kg) Δ)

(2)

Note that this probability of rejection (π) can be interpreted as the probability of B traders not sending
a shipment to country A because of the risk of rejection, and/or because the insurance cost that would
make their good non competitive. Thus the “rejection” rate may not mean an actual rejection; what
matters is that the expected price is a weighted average of GM and its non-GM substitute.
This probability of rejection depends on the tolerance level τ, on the expected (average) concentration
of non-approved GM events (μ) and on the timing of approval also within the country of export and
import. Indeed there is more chance that a shipment will be rejected at a low tolerance level than
at a high tolerance level for any shipment, and that a shipment with a lower likelihood of presence
of unapproved events will be accepted for any tolerance level. The timing of approval obviously
matters, since no rejection will occur if approvals in A and B are synchronous. The longer it takes
to undertake a risk assessment, the longer shipments will be rejected. As time increases beyond a
production season, the concentration of the new GM event is likely to increase, so the probability of
rejection should also increase. Figure 8 shows an illustrative schedule of rejection probabilities within
a production season under different regulatory options for a shipment where the expected original
concentration (μ) is close to a few percent.

Source: Author

In this figure, the following notations are used to represent the timing of decisions:
t0: time of production approval in B,
t1: after production, export from B,
t1’: LLP approval,23

Gruere
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Note that we place t1’ before t1 but a better situation would occur if it was placed after t1, i.e., that LLP
approval occurred before export. In such case there would not be a period during which all shipments will be
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t2: import approval
As shown in figure 8, a zero percent LLP policy (as proposed in Vietnam) results in a 100% rejection
rate until approval is granted. A no-policy approach lets everything go, therefore meaning a 0%
rejection rate. And a LLP policy with a non-zero tolerance level, is an intermediate approach, and
results in a non-zero, non-one probability of rejection.
If testing was perfect, and the shipments were homogenous of known concentration (μ), the schedule
of rejection for a non-zero tolerance level would be simpler to determine. Either (τ ≥μ) and no shipment
is rejected, or (τ <μ) and all shipments are rejected. Thus to avoid any incident, traders would adjust
the concentration of new GM events to the threshold in place. But the reality of bulk commodity
trade (as described in the overview paper) and of testing make it impossible to be in such simplified
situation in grains trading. First and most importantly, in a mixed commodity system, there is no known
homogenous concentration in grains or products. Second, given the volume under consideration,
traders do not know the concentration of events and can rarely control them (except under perfect
identity preservation). Third, testing is not perfect, nor perfectly replicable.
A few papers have looked at testing probabilities, using existing cases where testing protocols have
been established and used extensively. The case of Starlink corn may be the best illustration; the
U.S. government set up a testing protocol with the multiple use of ELISA lateral flow strip tests24 to
avoid rejection of shipments in Japan (USDA-GIPSA 2006). The tradeoff faced by regulators was to
balance the number of samples and sample sizes which together decrease the probability of errors,
with the cost and time of testing (e.g., see Stave 2002). Johnson and Lin (2004) provided an economic
analysis of testing for biotech grains, using the Starlink example. They noted that tests for biotech
corn presence in this case , with discrete results (0 or 1), involve the use of Binomial distributions;
the probability of staying under a set level depends on the concentration in the sample but also
the sample size and the number of samples tested. In the case of Starlink, the US Department of
Agriculture set up a testing protocol with three samples of 800 kernels being tested; under this plan, if
no positive result from any of the presence tests is allowed, there is a 99% confidence that the actual
concentration does not exceed 0.19% (Johnson and Lin 2004). More recent testing protocols involved
more precise techniques, based on PCR, such as the one set up by the Canadian Grain Commission
for flaxseed exported to Japan for feed or industrial use (Canadian Grain Commission 2010). In this
procedure, 50kg are taken from shipments exceeding 500 tons; of these, 2.5 kg are taken, and four
60 g sub-samples are extracted. One DNA extraction is conducted for each sub-sample, and two PCR
analyses are carried out for each. A lot is negative when all four subsample test negative within the
1% tolerance (Canadian Grain Commission 2010).
Given these considerations, determining a precise schedule of rejection probability per tolerance level
is impossible without some information on at least the probability distribution of the concentration
of the new GM event and the testing protocols adopted. But assuming that agencies will adopt
testing protocols to minimize the actual likelihood of unwanted rejection while respecting regulatory
requirements 25- the main issue remains the concentrations and the tolerance level. Past experience
with unapproved GM events like Starlink have shown that a) minimal traces can be found in most
shipments even if production is limited to a small area and conducted during only one season,
signifying a large variance in concentration, b) the presence of GM events can persist for a long
rejected.
24
These tests are the most rapid and least expensive format of ELISA tests (Demeke et al. 2005). For
more on ELISA test in the case of Starlink, see Stave (2002) and USDA-GIPSA (2006).
25
As seen in the StarLink case or others in North America, trade agencies especially on the exporting
side do put effort into ensuring that shipments will pass the required test at exporters.
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time in the commodity chain at trace levels. These two considerations help demonstrate the near
impossibility of maintaining zero tolerance without segregation systems.
Figure 1 also shows that the timing is critical, because if t1 nears t2 there is no significant trade
disruption. The extent to which there is asynchronicity in approval matters. So does the delay to
approve a new GM event for LLP. Furthermore, if the Codex Annex is applied, a simplified procedure
is used, but this procedure will only be effective if it is conducted quickly and if it is effectively faster
than the full approval procedure.26 Taking this in consideration, there are three key timing related
parameters:
T1=t1’-t1 : delay for LLP approval,
T2=t2-t1 : delay for full approval,
T3= T2- T1: difference in speed between the LLP and full procedure.
These three parameters can already be singled out as relevant to policy discussions, as they could
also affect the surpluses by affecting the probability of rejection.
For the surplus calculations, we use Marshallian welfare measurements (see Figure A3 in appendix
and main derivations). Higher prices due to trade restrictions will result in higher consumer price
and lower consumer surplus. On the supply side, a higher domestic price, due to restrictions on GM
imports can result in a supply response and higher producer surplus. However in an importing country,
with linear and supply demand, this effect will not compensate for the loss in consumer surplus.

Risk and perceived safety
The second factor that affects welfare relates to safety and its proxy from the standpoint of the
regulator, perceived safety. The goal of biosafety regulations for imported consumption goods for
Figure 9. Perceived risk probability distributions under different regulatory scenarios.

Source: author

Gruere
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A regulatory expert recently noted that the differences between the complete and simplified procedures were not “very large”. If so, the effectiveness of a rapid system would be based on the implementation
specifics: the review of data may be quicker or less detailed, and conducted by only a few people to accelerate
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food, feed or processing, is to limit risks for consumers. Perceived risks however do matter especially
in the presence of uncertainty. It is the most difficult factor to quantify without looking at a case by
case basis.
In our analysis we model risk using an exposure and damage framework. Because of uncertainties
we assume that the exposure is modeled as a probability distribution of potential damage per unit
consumed. Figure 9 shows our interpretation of risk probabilities under different regulations.
We assume that regulations affect both the mean and variance of the probability distribution of risks,
but they do not completely eliminate risks. A 0% LLP policy in the short run does provide some
certainty as to food risks but does not eliminate risk (enforcement could leave some uncertainty, but
more generally any food item is associated with nonzero inherent risks). A nonzero percent tolerance
level is modeled as a shift in mean probability of risks compared to 0%, but we assume that the
variance remains the same (at least at rates under 10%). This shift reflects the perceived possible risk
associated with importing trace levels of a still unapproved GM produc   t. Lastly, no import policy does
shift the mean and largely increases uncertainties about the perceived safety of imported products.
In this figure we see that the shift, modeled as δ=τK is the crucial determinant of the perceived risk
increase with a change in tolerance levels LLP for unapproved GM. K can be seen as the maximum
expected risk increase from non-GM to 100% GM. The shift parameter K will depend on the type
of product (processed vs. fresh), the intended use of the product (animal feed versus human
consumption), and on the perceived value of the exporter’s regulatory framework. If a country has a
strong trust in the exporter’s regulations, it will not fear new unknown risk with LLP in shipments at a
nonzero rate. If, however, the exporter’s regulatory body is not considered credible, the importer will
fear any possible intrusion of non approved GM material. Generally speaking, if some of the developed
country exporters have advanced regulation in place, they differ relatively significantly. Furthermore,
some developing countries that export GM do not have fully functional/enforced regulatory systems.

Cost of implementation
The cost of implementation is defined as: CI (Q)= (C1(τ) S(τ) + C2) Q, where C1(τ) S(τ) corresponds to
the total testing costs (testing and sampling), and C2 the equipment and inspectors. Both components
are considered variable costs because they depend on total quantity imported. The first term depends
on the tolerance level, as it is generally assumed that: C1(τ<1%)> C1 (1%<τ<5%) > C1(τ > 5%),
given detection level requirements. S(τ), defined as the sampling factor, is directly dependent on the
tolerance level. A high tolerance level does not require as large a sample for a given concentration
level.

Identifying the key parameters
The problem described above is very much like a standard utility maximization problem. A rational and
benevolent decision maker will choose the best regulatory options to maximize total welfare. There
are four choice variables: the tolerance level, the two timing variables T1and T2, which correspond
to the maximum time lapse before a decision of processing a LLP application and authorizing (or
rejecting) the application, and the shift parameter K representing the lack of confidence in a given
exporter’s regulations.
While marginal effect parameters would need to be estimated to provide a possible solution,
comparative statics can be used to determine what effect each of these parameters would have on
total welfare. Table 3 shows the basic price and welfare effects of an increase in each parameter
by component and in total. We subtract the producer surplus here, as we focus on the case of a
small country net importer, with negligible production. The price effect is separated both to explain
changes in consumer surplus and as an indicator of whether a specific regulatory choice would have
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an inflationary price effect.

Table 3. Effect of an increase in each key parameter on the total welfare of a LLP policy
Increase in
τ
T1
T2
K

Source: Author

Price
↓
↑ or →
↑
→

Consumer
surplus
↑
↓ or →
↓
→

Risk avoidance/
perceived safety
↓ or →
→
→
↓

Cost of
implementation
↓
↑ or →
↑
→

Total welfare
↓ or ↑
↓ or →
↓
↓

Simple derivations show that:
•

A higher tolerance level, by reducing rejection rates, does decrease the expected price of the
imported good, which therefore increases consumer surplus and total surplus (ceteris paribus).
At the same time, the tolerance level either maintains or decreases the risk avoidance factor/
perceived safety of the regulation (depending on K), and it decreases the cost of implementation.
As a result, the effect on total welfare is ambiguous, and could be negative or positive, balancing
perceived safety and consumer surplus and costs.

•

A rise in the LLP processing delay increases expected price except if the tolerance level is zero,
and therefore either maintains or decreases consumer surplus. The risk avoidance effect is
similar, and the cost of implementation may increase or remain unchanged. As a result the total
welfare effect is either negative or zero.

•

Similarly, but regardless of the tolerance level, a longer delay in LLP approval will decrease
consumer surplus and increase implementation cost with a resulting decrease in welfare.

•

Lastly, increasing K, the lack of trust in the exporters’ regulation, will only reduce the risk avoidance
effect of any LLP policy and therefore reduce total welfare.

These results suggest that decision makers will always benefit from reducing approval delays and
increasing confidence in exporters’ regulation. This latter point is of relevance to Vietnam- as noted
above, if the threshold for rapid approval of used events were lower (3 countries or less) the country’s
welfare would be enhanced, assuming such an approach were acceptable. Adopting a Codex Annex
type of regulation for future new events, relying only on the exporter would also help. Still, reducing
delays may or may not affect the marginal benefit of a LLP policy versus no LLP policy. If the maximum
delay of LLP approval is too long, the policy will not provide any benefit and will just replicate a regular
authorization.
But the results also show that setting up the tolerance level is not a simple decision; it involves both
risk perceptions and economic considerations. Setting up a higher tolerance level can be summarized
as trading lower transaction costs and prices for higher potential perceived risks. A decision on such
key parameter needs to take into consideration benefits and costs.
Lastly Table 2 shows that prices may increase with long delays especially in LLP approvals, and with
lower tolerance levels. In both cases, importers will have to purchase more expensive products, either
authorized GM from another source or pure non-GM for a premium. Furthermore, a lower threshold
(associated with higher rejection uncertainties) will also result in higher insurance for shipments, which
will likely translate into the price of imported commodities. The next section uses this framework to
provide an empirical application of the model in the case of Vietnam.
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