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PREFACE

Approaches to the food safety assessment of foods derived from genetically modified (GM) crops
have been developed over the last two decades by intergovernmental organisations, including the
Organisation for Economic Cooperation and Development, as well as the United Nations' World
Health Organisation (WHO) and Food and Agriculture Organisation (FAO). The European
Commission has made substantial contributions to research and expert deliberations in this area:
over the last twenty years, it has supported 81 projects on the assessment of environmental and
food safety of genetically modified organisms (GMOs) and derived foods; contributing
approximately 70 million Euro (see Review of Results of EC-sponsored Research on Safety of
Genetically Modified Organisms, 2001, http://europa.eu.int/comm/research/quality-of-life/gmo).

Despite these intensive research efforts assessing the safety of GM crops, European consumers
remain apprehensive. Consumer and environmental organisations have voiced concerns about the
safety of these crops with respect to long-term effects on the environment and human health, as
well as consumers' freedom of choice between GM containing and ‘GM-free’ foods. The media
coverage of this debate demonstrates that a rigorous science-based risk assessment may not
suffice to introduce a new food production technology into society, but that societal aspects
should also be taken into account. The public debate on GMOs is part of a more general
discussion on the safety of foods produced in Europe, fuelled by the BSE and dioxin crises, which
have resulted in low public trust in food safety assessment and management practices in Europe.

The overarching objective of the Thematic Network ENTRANSFOOD was to address scientific
and societal issues related to the adoption of GM food crops. The Network consisted of five
research projects and five Working Groups, which focussed on the development of methods and
strategies for safety testing, detection, and traceability of GM food crops, as well as societal
aspects of the introduction of GM foods and started its activities in February 2000
(www.entransfood.com).

ENTRANSFOOD provided a platform for participants from a wide range of different
perspectives and disciplines to interact and to explore the interdependence of scientific,
regulatory, and societal aspects of introducing GM food crops. Project participants and sponsors
consider ENTRANSFOOD a trial model to inform future deliberations on how to structure
multidisciplinary research projects on questions relating to risk. Integration of scientific,
regulatory, and societal aspects allowed addressing food safety in an interdisciplinary manner; in
the wake of the BSE crisis this is now considered essential for the introduction of new food
producing technologies into the society. Several members of ENTRANSFOOD have contributed
over the last years to the activities of expert panels, expert consultations, workshops, and
congresses addressing the safety of foods derived from GM crops. Participants have also
participated in public meetings and hearings to communicate on the safety of foods derived from
GM crops and other aspects of agricultural biotechnology. These activities intend to place the
consumer in a better position to judge the potential risks of GM foods and the impact of the new
technology in the society.

Objectives of the Thematic Network were:

- To identify key issues of the safety evaluation of foods derived from GM food crops, and to
examine whether current research methods are adequate to characterise specific safety
hazards;

- To evaluate current food safety assessment strategies, and to identify differences in
approaches and interpretation;



- To design and evaluate new alternative (in-vitro) test methods for the safety evaluation of
GM food crops;

- To provide detailed guidance to notifiers and risk assessors to perform the safety assessment
of GM food crops;

- To assess the risks of transfer of recombinant DNA from GM crops to microbes or human
cells;

- To examine the fate of GM raw materials and processed products throughout food production
chains (traceability);

- To examine new strategies for the detection of GM raw materials, processed products, and
food ingredients;

- To examine societal aspects and consumers attitudes towards the introduction of foods
derived from GM food crops;

- To establish a communication platform of producers of GM foods, scientists involved in food
safety research and in societal aspects of GM food introduction, regulatory authorities,
retailers, and consumer groups.

Participants of the ENTRANSFOOD Consortium were recruited from academia, research centres,

biotech and breeding companies, food industries, food retailers, regulatory agencies, and

consumer groups across Europe. Forty-five Research Centres participated in the RTD projects,
and 62 experts in the Working Groups. Many of the Working Group members are also actively

involved in the research projects. Total costs involved in ENTRANSFOOD are € 12.302.449,

with an EU contribution of € 8.390.776.

Structure and Working Procedure of ENTRANSFOOD (see Figure Ex-1)

Research was carried out in five European Commission-funded shared cost projects involving
researchers from the public and private sector:

1. New methods for the safety testing of transgenic food (SAFOTEST, QLRT-1999-00651).

2. New methodologies for assessing the potential of unintended effects in genetically modified
food crops (GMOCARE, QLK 1-1999-00765).

3. Safety evaluation of horizontal gene transfer from genetically modified organisms to the
microflora of the food chain and human gut (GMOBILITY, QLK1-CT-1999-00527).

4. Reliable, standardised, specific, quantitative detection of genetically modified foods
(Qpcrgmofood, QLK 1-1999-01301).

5. New Technology in Food Science Facing the Multiplicity of New Released GMO
(GMOChips, GGRD-CT2000-00419).

Evaluation and review activities have been carried out in five Working Groups:

1. Design of safety assessment strategies for transgenic foods

2. Design of strategies for the detection of unintended alterations in GM food crops due to the
process of genetic modification

3. Evaluation of the risks of gene transfer from GM foods to micro-organisms in the human
digestive tract or to human cells

4. Evaluation and design of strategies for detection and traceability of GM foods and food
components

5. Understanding of societal responses to GM foods
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The project was initiated in February 2000 with an inaugural meeting in Wageningen, the
Netherlands, and concluded with a Conference in May 2003 in Rome. Plenary meetings of
ENTRANSFOOD were held twice a year in order to (i) outline and further develop the project
strategies, (ii) report on progress of the research projects, (iii) report on progress of the Working
Groups, and (iv) establish inter-project and Working Group exchanges. Working Group meetings
were held in connection with the plenary meetings or separately. Each research project was
independently co-ordinated and held separate progress meetings. Two Integrated Discussion
Platform Meetings were held with invited experts from various stakeholder groups to comment
on the progress of ENTRANSFOOD; their inputs shaped the subsequent course and outcomes of
the Network.

Results of the RTD projects have been and will be published in peer reviewed scientific journals.
Each Working Group will publish a scientific paper in a special issue of the journal Food and
Chemical Toxicology. This European Commission—published Overarching Report summarises
the main findings of the Working Groups to inform stakeholders, policy makers, consumer
groups, and interested public. All ENTRANSFOOD participants have contributed to writing the

paper.

Extension of the project by six months allowed increased focus on integration of societal aspects
and scientific and regulatory aspects. The main lesson from this project is that the interaction of
all members of diverse working groups with diverse backgrounds needs to be attended to in a
proactive manner, possibly by considering establishment of more formal organisational structures
and processes for deliberation on cross-cutting issues, such as the definition and assessment of
uncertainties about specific aspects of the safety assessment and the implementation of
regulations.

Future activities on risk analysis of new food production technologies and food production
systems need similar integrated approaches and can further build on ENTRANSFOOD
experiences. In fact, the establishment of a Permanent Evaluation and Discussion Platform on
GMOs in Europe as a follow-up of ENTRANSFOOD would significantly contribute to further
development of risk analysis models, which must include new effective procedures for public
involvement in the risk analysis process.
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EXECUTIVE SUMMARY

1.

ENTRANSFOOD has identified and discussed the main issues concerning the introduction of
foods derived from GM crops. These issues are (i) safety testing methods; (ii) unintended
effects; (iii) gene transfer; (iv) detection, labelling, and traceability; (v) consumer acceptance;
(vi) regulatory framework; and (vii) interdisciplinary deliberations.

Worldwide, the consumption of foods derived from genetically modified crops (GM crops) is
rising rapidly. Since the first GM crop was introduced in the market for large-scale
cultivation in 1996, the global area of cultivation has risen to 67.7 million hectares in 2003
(James, C., 2003. Global Status of Commercialized Transgenic Crops: 2003, ISAAA Briefs
No. 30: Preview, International Service for the Acquisition of Agri-biotech Applications,
Ithaca). In 2003, GM soybeans, maize, cotton, and oilseed rape accounted for 61%, 23%,
11%, and 5% of the total global acreage of GM crops, respectively. The first generation of
GM crops contain new genes that protect the crop against certain insect pests, or that confer
tolerance to broad-spectrum herbicides facilitating weed control. The rate of adoption varied
across countries: plantings in the US, Argentina, and Canada accounted for 63%, 21%, and
6% of the total global area of cultivation. In Europe, GM crops were grown in Romania
(70,000 hectares of GM soybean), Spain (32,000 hectares of insect-protected maize),
Germany, and Bulgaria. Genetic modifications of crops that are being developed for future
commercialisations include more complex modifications, such as enhanced stress-tolerance
or nutritional characteristics.

The much slower adoption of GM crops in Europe demonstrates that rigorous safety
assessment is necessary but not sufficient for gaining societal acceptance of agricultural
applications of biotechnology. If public confidence in science, technology, and food safety is
to be regained, it is important to take consumer concerns and attitudes into account in risk
analysis. The agro-food chain consists of stakeholders with diverse interests, including
farmers, traders, distributors, processors, retailers, and end-consumers, while the interests of
each stakeholder may differ from one market to another. Improved processes for stakeholder
engagement in deliberations on technological risks are required.

ENTRANSFOOD has brought together representatives from academia, research centres,
biotechnology and breeding companies, food industries, food retailers, regulatory agencies,
and consumer groups across Europe to address food safety and societal issues of the
introduction of foods derived from GM crops.

Safety considerations for foods derived from GM crops are fundamentally the same as those
for conventional foods. Scientists concerned with product development and regulation in
general rely on the same approach for the safety assessment of foods derived from GM crops.
The approach defines the type of data to be considered in the safety assessment of individual
products. Each individual GM crop is compared to an appropriate comparator that is
generally accepted as safe for food use, based on its extensive prior use as a human food.

ENTRANSFOOD’s deliberations are grouped under five headings: the safety assessment of
foods derived from GM crops; identification of unintended effects from genetic modification;
assessment of risks emanating from gene transfer across species; development of detection
methods, standards for labelling and traceability, and their implementation; and societal
aspects of adopting GM crops in the agro-food chain.

10



The safety assessment of foods derived from GM crops

7.

10.

11.

12.

Working Group 1 developed a systematic approach how to tailor the safety assessment of
foods derived from GM crops to the specific characteristics of the modified crop and the
introduced trait. The corner stone of the safety assessment of foods derived from GM crops
is the concept of substantial equivalence. This concept prescribes the comparison of the GM
crop to a suitable comparator with a long history of use that allows the identification of any
significant differences that might impact human health. These differences then become the
focus of further analytical, toxicological, or nutritional analyses. The safety assessment of
foods derived from GM crops is divided into four steps: characterisation of the parent crop;
characterisation of the transformation process; toxicological evaluation of new gene
product(s) and allergenicity assessment; and nutritional, toxicological, and allergenicity
evaluation of the GM crop/derived food. The objective of the tests is to assess whether foods
derived from GM crops are as safe as foods produced from conventional crops.

ENTRANSFOOD recommends the concept of substantial equivalence, which has been
widely adopted in both the public and private sector, as the best available approach to safety
assessment of GM crops. Contrary to what the critics say, guidelines to its implementation
are becoming evermore standardised and detailed. For example, the Organisation for
Economic Cooperation and Development (OECD) is compiling consensus documents for
certain crop species that provide the information considered of most relevance for the
characterisation of the parent crop. These consensus documents guide the application of the
concept of substantial equivalence.

Discrete substances, such as newly introduced recombinant proteins and metabolites, are
characterised by describing what is known about their structure and function. Classic
toxicological methods were originally developed for the safety assessment of chemicals in
foods, such as food additives. These toxicological methods, including toxicity studies in
animals, can be applied for the assessment of the characterised substances.

ENTRANSFOOD recommends to conduct repeated dose studies with recombinant proteins
or derived substances to identify potential adverse long-term effects unless there is sufficient
information to confirm the lack of toxicity or pharmacological activity of the recombinant
proteins and metabolites, or if there is extensive experience with these substances (for
instance from a history of safe use).

The current approach recommended by experts under FAO/WHO and the Codex
Alimentarius for the assessment of the potential allergenicity of GM foods involves five
steps: the characterisation of the source organism of the novel protein; the analysis of amino
acid sequence similarity of the protein and known allergens; study of physico-chemical
properties; where the protein is derived from an allergenic source organism or where there are
other indications of potential allergenicity, such as structural similarity to known allergens,
these tests are complemented with immunological tests and, where deemed appropriate,
further investigations. Methods for the assessment of the sensitisation potential of proteins
need to be improved, such as through the development and validation of animal models, to
allow the transfer of proteins that might share certain structural or physico-chemical
characteristics with allergens. The possibility of changes in the allergenicity of the whole
crop should also be considered.

A more detailed understanding of protein allergy will enhance further safety assessment of a
protein’s potential for allergic sensitisation. ENTRANSFOOD considers of particular value

11



13.

14.

15.

16.

the development of an animal model that would permit the identification and characterisation
of potential food allergens. Progress in this area will be facilitated by a more thorough
appreciation of the factors that confer to proteins the potential to induce allergy and what
distinguishes these from non-allergic proteins. Further research on the structure-function
relationship of allergens is encouraged.

The comparison of the GM crop to its counterpart relies on a targeted approach of parameters
indicative of the overall plant metabolism and possible changes from genetic modification
that might have health implications. This involves the assessment of composition,
physiology, morphology, and agronomic performance. Such targeted approaches can identify
unintended changes from the genetic modification. Parameters for comparison are usually
indicators of the functioning of major physiological and biochemical pathways of the crop.
The focus on key nutrients and anti-nutrients in food crops corresponds to the focus on
identifying those changes in food crops that may have implications for human health.

Animal tests with whole foods derived from GM crops are considered to contribute with
useful information to the safety assessment. We recommend such tests should only be a
requirement in cases where the composition of the GM food crop differs significantly from
that of its unmodified counterpart or if other tests provide any indications of a potential
hazard associated with the genetic modification. In these cases, dietary sub-chronic rat
studies (usually, these are of 90 days duration, assessing the classic toxicological endpoints)
are recommended to demonstrate the safety of the food. If adverse effects are observed,
further toxicological studies on long-term effects should be considered in cases where the
product is still deemed fit for marketing. Further standardisation of test protocols for animal
feeding trials with novel foods, including foods derived from GM crops is recommended,
including recommendations on when, how, and how often the diet is administered,
performance of the animal experiment, and choice of toxicological and nutritional endpoints.

The described approach to safety assessment is also applicable to new generations of GM
food crops with extensive compositional changes. For GM crops that have been modified
extensively such that there is no single crop that is a conventional counterpart suitable for
comparison, all new substances or existing substances whose levels have been altered should
be assessed on a case-by-case basis; safety studies with the whole crop should also be
conducted. The safety assessment of GM crops that are intentionally designed to be
compositionally different requires increased attention to two issues: the choice of an
appropriate comparator and the estimate of the anticipated exposure. One example of a
compositionally altered GM crop currently under regulatory review is oilseed rape that
contains lauric acid, a fatty acid not normally found at elevated levels in oilseed rape oil. The
product was developed as a substitute for tropical oils (for instance, palm oil) in certain food
applications. The comparator with safe use in this case was palm oil.

ENTRANSFOOD considers the current safety assessment approach adequate to determine
whether foods derived from GM crops are as safe as their conventional counterparts. The
issue of long-term effects of the consumption of foods derived from GM crops has been
addressed by the FAO/WHO Expert Consultation held in 2000, and was endorsed by
ENTRANSFOOD. Very little is known about the potential long-term effects of any food,
and such effects are difficult to assess at the population level due to the complex and
changeable diets that prevent attributing specific health effects to individual food
components, as well as the variable susceptibility to diverse health impacts across individuals
within a population. On a case-by-case basis, randomised controlled trials in humans could
be performed to investigate medium/long term effects of foods.
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17.

18.

19.

ENTRANSFOOD does not recommend post-market monitoring of foods derived from GM
crops as a routine practice. Such studies with commodity crops are unlikely to provide
meaningful information. Post-market monitoring might be considered for identity-preserved
GM crops with changed nutritional characteristics in order to confirm the pre-market safety
and nutritional assessment. A clear test hypothesis in form of a causal relationship of food
intake and health impact must be formulated.

Genomic research adds a new dimension to our understanding of plant biology and provides
powerful new tools to study induced changes in gene expression. Increased knowledge of the
structure of plant genomes, functions of individual genes, and a plant’s responses to its
environment at the molecular level will improve our understanding of the characteristics of
the parent crop that pertain to food safety assessment of GM crops. The establishment of
international systems for improved access to crop genome databases and latest bio-
informatics methods in order to facilitate and harmonise the future analysis of such data are
key.

The availability of sequence information of entire plant genomes also allows for the
development of micro-array systems to assay induced changes in gene expression patterns.
This will in future also allow assessing potential changes in gene expression in genomic
regions in proximity of the insertion locus. The interpretation of such data will, however, be
challenging, as a greater understanding of gene functions and changes in expression levels is
required before the safety implications of any such change in gene expression can be
assessed.

Assessment of unintended effects

20.

21.

Uncertainties in the safety assessment associated with unintended changes in plant genomes
through the insertion of recombinant DNA should always be considered in the light that crop
genomes are constantly changing through a broad range of natural and man-mediated
mechanisms. Uncertainty associated with food safety of GM crops is no greater than
uncertainty associated with conventionally bred crops. Unintended effects that alter the
composition of food crops are as likely to occur through natural recombination and
mutagenesis approaches used in plant breeding as through genetic modification. Variety
selection and registration requirements for both GM crops and conventionally bred
counterparts that involve the assessment of physiology, morphology, and performance are
sound indicators of unintended effects that may potentially impact human health.

The application of profiling techniques providing fingerprints of a crop samples’ gene
expression profile, protein levels, and metabolite levels promises to rapidly expand our
understanding of metabolic and compositional variations of crop plants. Profiling methods
are, however, not suitable as yet as a commonly used tool for the safety assessment of GM
crops. Genomic research and new tools of molecular biology such as high-throughput DNA
detection and characterisation methods will also greatly increase our understanding of crops
and their genomes, their interaction with their environment, and implications to health from
their consumption. /n vitro and in vivo test systems using genomic and micro-array
technologies in order to provide sensitive biomarkers for biological responses to food
components and possibly whole foods may in future allow more specific prediction of which
health endpoints are affected by specific toxins, by improving knowledge of human metabolic
and cellular processes and by having the possibility of monitoring subtle changes in gene
expression levels. Further development of these methods is encouraged.
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22. Several issues need to be addressed before profiling approaches can become a proven and
useful tool in standard risk assessment procedures. The interpretation of outputs (data)
remains a significant challenge. Much work remains to be done in the development and
standardisation of sampling procedures and approaches for data collection and handling.
Inter-laboratory “ring” testing and validation of these methods will also be required. In
addition, a more comprehensive understanding of natural variation in, for example, the levels
of metabolites in crops needs to be developed to allow any unintended changes in a GM crop
plant to be properly “benchmarked”. Most importantly, approaches will be needed to
interpret the biological relevance and toxicological significance of any observed differences.
The identification of possible differences between traditionally used and novel crops that
might have adverse effects on human health is the overall aim of both targeted and non-
targeted approaches.

23. ENTRANSFOOD recommends international research efforts for the development of profiling
methods and international databases on natural variation in gene expression, protein, and
chemical composition of crops. The allocation of public sector research funds to this aim is
important. These methods will contribute to improving our understanding of the foods we eat
and their potential implications for human health.

Assessment of risks of gene transfer across species

24. Gene transfer between organisms is common in nature and has been a driving force in
evolution. There is no inherent risk in the transfer of DNA between organisms, since DNA is
not toxic. The risk of gene transfer of recombinant DNA from GM crops to microbes or
human cells has to be evaluated with respect to the risk of a similar event occurring in nature.
The potential impact largely depends on two factors: first, on the function of the transferred
DNA in the recipient cell; and secondly on whether the recipient cell may have acquired the
same gene from a source other than the GM crop.

25. The risks of gene transfer from GM crops that are currently commercial are deemed
negligible. Transfer to microbes by transformation is a possibility, but only consequential if a
new trait is expressed and confers selective advantage. Uptake of GM crop-derived DNA,
including the transgenes by human cells of the gut or the immune system, cannot be ruled
out; it is, however, very unlikely that transgenic DNA is stably integrated in somatic cells or
taken up in germline cells. Even if it should be taken up, the trait conferred by the gene may
not be expressed in human cells.

26. The risk of use of antibiotic resistance markers for selection of transformed plant cells should
be judged on a case-by-case basis, considering their frequency of occurrence in bacterial
populations and the extent of clinical use of the antibiotics to which resistance is conferred
(and whether the antibiotic is of importance as a last resort). Some antibiotic resistance
markers such as the npt/l gene and the hygromycin resistance gene can be used without the
risk of compromising the use of important clinically used antibiotics.

27. The transformation strategy and the recombinant DNA for insertion into the GM crop should
be designed with care. Guidelines on best practice recommend minimising recombinant
DNA sequences transferred to GM crops in order to simplify the molecular characterisation
and reduce uncertainty on potential genetic rearrangements and unstable gene expression.
Agrobacterium-mediated gene delivery is considered the most controlled gene delivery
system that facilitates obtaining GM crops with single, simple and hence minimal inserts.
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28.

The design of recombinant DNA transferred to GM crops should minimise the risks of DNA
sequences that might foster independent transfer, expression of the DNA in microbes or
viruses, and recombination in bacterial or viral genomes, where possible.

Further research and development on transformation methods and methods for the
elimination or replacement of selectable markers is encouraged, in particular in the public
sector. Public access to such methods is important. Improvements in methods for crop
transformation aim at simplifying the safety assessment of GM crops by reducing the
introduced recombinant DNA in GM crops to a minimum. The risks, costs, and benefits of
established and potential new transformation technologies should however be systematically
compared before novel technologies are officially recommended for broad adoption in
product development.

Detection, labelling, and traceability of GMOs

29.

30.

31.

32.

The General Food Law provides an integrated approach to ensuring food safety across the EU
Member States and across the food and feed sectors. The General Food Law provides for one
decision-making procedure for all food products that require EU-level approvals, such as
food additives, pesticide residues in food, novel foods, and genetically modified organisms
(GMOs). The European Commission Directorate General for Health and Consumer
Protection administers the decision process. The European Food Safety Authority reviews
the risk assessment submitted by applicants intending to place food additives, pesticides,
novel foods or foods derived from GMOs on the European market. The law also clarifies
accountability of all legal entities involved in food production and regulation in the EU by
describing general food safety requirements that are imposed on both the Member States and
business operators. General principles in the law include the protection and information of
consumers through comprehensive labelling schemes; provisions for traceability, that is the
ability to trace back to the origin and to understand the distribution of foods and food
ingredients; and the application of the precautionary principle in instances of significant
uncertainty in the risk assessment.

In June 2003, the European Council of Ministers adopted two new Regulations specific for
foods and feeds derived from GMOs. Regulation (EC) No 1829/2003 on GM food and feed
provides the legal basis for the approval procedure for GMOs as specified in the General
Food Law. The European Food Safety Authority's Scientific Expert Panel on Genetically
Modified Organisms assesses the safety of foods derived from GMOs. The panel also
assesses the food safety, environmental, and animal health aspects of GMOs ("one-door-one-
key" principle).

Regulation (EC) No 1830/2003 concerning the traceability and labelling of GMOs and the
traceability of food and feed products produced from GMOs requires labelling of all food
products derived from GMOs, including those that do not contain detectable traces of
recombinant DNA or novel protein such as highly refined oils (not materially distinguishable
from other oils not derived from GMOs).

ENTRANSFOOD considers that current thresholds for labelling requirements for foods
containing or consisting of GM crops are very stringent and pose challenges for
implementation. The threshold of GM crop content above which a food needs to be labelled
is 0.9% for GM crops that have been approved for import or cultivation in the EU and 0.5%
for a GM crop reviewed by an EU scientific committee, but that has not been as yet approved.
Given the significant administrative burden from the implementation of current labelling

15



33.

34.

35.

36.

37.

legislation and standards on governments and producers, ENTRANSFOOD recommends to
develop diversified sampling plans, more stringent plans for those cases where the safety of
the food supply is at stake, and more lenient sampling regimes for other cases. Clear
rationales for labelling of products should drive the determination of such standards. Closer
collaboration between consumer groups, scientists, and legislators, in particular in standard
setting, is required to ensure agreement on standards that can be implemented and enforced.

Prerequisites for the implementation of the new labelling and traceability provisions include
the establishment of systems for documenting the distribution of individual GM crops in the
agro-food chain and analytical methods for verification of this information. Sampling and
detection methods for verification of presence or absence of GM crops require qualitative and
quantitative approaches. Qualitative detection methods are required for high-throughput
screening of large quantities of samples or distinguishing approved from non-approved GM
crops. Development of such methods requires reference materials and product information
for all individually transformed GM crops that are in development or commercialised
anywhere in the world. The European Network of GMO Laboratories was set up for this
purpose; a similar system, however, needs to operate globally. Guidelines are required
outlining detailed standards for the purity and type of reference materials and additional
information on the GM crop that needs to be provided.

Sampling plans depend on the quality and nature of the detection method that is used and on
the threshold set. Appropriate sampling schemes for bulk loads where GMO-derived
materials may be mixed in a very heterogeneous way will require the analysis of large
numbers of samples per load. Reliability and costs of sampling and testing depend very
much on the test material in terms of the non-uniformity of distribution of GMO-derived
material in the sample and the ‘food matrix’ from which DNA or the protein have to be
extracted for detection. Given the burden on administrations and producers,
ENTRANSFOOD recommends developing diversified sampling plans, more stringent plans
for those cases where the safety of the food supply is at stake, and more lenient sampling
regimes for other cases.

The three specific objectives of legal provisions for traceability are to facilitate withdrawal of
products should an unforeseen risk to human health or the environment be established;
targeted monitoring of potential effects on human health or the environment, where
appropriate; and control and verification of labelling claims. The fundamental objective is to
restore consumer trust through providing information and choice. Traceability of foods and
food ingredients, including imported foods, also requires, however, the establishment of
international systems allowing traceability of traded foods.

ENTRANSFOOD recommends considering whether additional testing for verification of
claims on GM crop content should not only be carried out at critical control points in the food
supply chain. In some cases, paper-based or electronic traceability systems may be adequate.

At present, the lack of tools for detection of diverse GM crops released into the environment
poses significant challenges for the food industry to comply with EU labelling legislation.
Enforcement of the law is equally difficult. Furthermore, EU law requires separate
registration of seeds in which two different traits obtained by genetic modification (such as
insect resistance and herbicide tolerance) have been combined by breeding, often called
‘stacked genes’. Enforcement of this requirement would also require detection methods that
can distinguish between two traits that were stacked into one seed by breeding and two seeds
of which each seed contains one trait. In the analysis of commodity shipments that may
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38.

contain both types of seeds (single trait and stacked trait seeds), drawing such distinctions is
impossible with current detection methods.

Traceability represents a valuable tool to face problems related to the introduction of GMOs
in food and feed chain and to gain the confidence of the consumer toward this novel food. It
is clear, however, that the implementation of any suitable system implies a substantial
increase in overall cost of food production that will have to be absorbed by both producers
and consumers. This holds true unless a traceability system also helps to save on current
costs, such as their use as a tool for more effective inventory- and supply chain-management.

Societal aspects of introducing GM crops in the agro-food chain

39.

40.

41.

The public framing of questions on risk often differs from the framing of scientists. For
instance, there is a concern on potential long-term effects from adopting GM crops. Whether
society ‘needs’ the technology is also considered important. If public confidence in the
technology and its regulation is to be regained, it is important to explicitly incorporate public
concerns into the risk analysis process through developing new and influential methods of
stakeholder involvement and consultation (including consumers). Once public concerns and
the values on which they are based are understood, they can be more effectively introduced
into innovation strategies, risk assessment, and risk management practices.

Surveys conducted in this project supported that consumers may prefer labelling of products
on the basis of both process and product characteristics. Research is needed to determine the
most effective form for food labels, which take due account of cross-cultural differences in
information preferences where they exist.

Questions for further research on societal aspects of GM foods include the following: How
can public concerns be incorporated into this process? How can effective and inclusive public
participation in risk management and science and technology policy be developed? What is
the best way to involve the public in the debate about genetic modification of foods? How
might information about the difference this has made to public policy be communicated back
to the public? What changes to institutions need to be made in order to accommodate these
processes? How should they restructure themselves to make it easier for the voice of the
public to be heard?

The need for an integrated platform for deliberation on food production and biotechnology

42.

43.

The ENTRANSFOOD project has highlighted the need to continue interdisciplinary
deliberations on agricultural biotechnology to better understand potential impacts from
adoption and diverse approaches to regulation of the technology. Four types of questions
should be considered more systematically, integrating a wide range of different perspectives:
what is the objective of a new product or technology for food production, who will benefit
from it, who might incur risks (environmentally, health-wise, economically, or culturally),
and how can we ensure that we will learn from the experience?

ENTRANSFOOD recommends the establishment of a Permanent Evaluation and Discussion
Platform that explores both scientific and societal issues of diverse current practices in food
production, i.e. intensive agricultural production, low-input/organic production, and genetic
modification-facilitated production practices. Regulators, academics, and stakeholders from
the private sector and consumer organisations should work together to map areas where there
is agreement, disagreement, and the need for further research. Such a Platform could have
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several functions, such as organising events to frame questions on risk for expert
deliberations, guide the assembly of the knowledge base for experts, review draft expert
advice, and review proposed draft regulations and standards. Deliberations on how
institutions can continually improve their approaches to governing risks from biotechnology
could also be part of the remit of such a platform. Coordinators of such an integrated
deliberation platform should also consider on how they should interact with
intergovernmental organisations working on guidelines and policy recommendations on agro-
food production and biotechnology, such as the Codex Alimentarius, the Organisation for
Economic Coordination and Development, and Organisations of the United Nations.

18



List of abbreviations

ADI, acceptable daily intake

BSE, bovine spongiform encephalopathy

cDNA, DNA complementary to an RNA strand

CEN, Centre Européen de Normalisation

DG SANCO, European Commission Directorate General for Health and Consumer Protection
DNA, deoxyribonucleic acid

EC, European Commission

EEC, European Economic Community

EFSA, European Food Safety Authority

ENTRANSFOOD, European network safety assessment of genetically modified food crops
EU, European Union

FAO, Food and Agricultural Organisation of the United Nations

FOSIE, EU Concerted Action on Food Safety in Europe

FSA, British Food Standards Agency

GI, gastrointestinal

GM, genetically modified

GMO, genetically modified organism

GMOBILITY, EU-project on safety evaluation of horizontal gene transfer from genetically
modified organisms to the microflora of the food chain and human gut

GMOCARE, EU-project on new methodologies for assessing the potential of unintended effects
in genetically modified food crops

GMOCHIPS, EU-project on new technology in food sciences facing the multiplicity of new
released GMO, measurement and testing

HACCP, Hazard analysis critical control points

mRNA, messenger RNA

ISO, International Standards Organisation

NGO, non-governmental organisation

NOAEL, no observed adverse effect level

OECD, Organisation for Economic Cooperation and Development

PCR, polymerase chain reaction

Qpcrgmofood, EU-project on reliable, standardised, specific, quantitative detection of genetically
modified foods

SAFOTEST, EU-project about new methods for the safety testing of transgenic food

R&D, research and development

RNA, ribonucleic acid

RTD, research and technology development

T-DNA, transfer DNA

Ti, tumour inducing

UK, United Kingdom

US, United States

WHO, World Health Organisation

19



INTRODUCTION

Worldwide, the consumption of foods derived from genetically modified crops (GM crops) is
rising rapidly. Since the first GM crop was introduced in the market for large-scale cultivation in
1996, the global area of cultivation has risen to 67.7 million hectares in 2003 (Figure In-1; James,
2003). An increasing number of countries approved an increasingly diverse array of crops with
new traits. A large share of the harvest enters the agro-food chain. In 2002, three crops largely
shared the total global acreage of GM crops: GM soybeans, maize, cotton, and oilseed rape
accounted for 61%, 23%, 11%, and 5%, respectively. The rate of adoption varied across
countries: plantings in the US, Argentina, and Canada accounted for 63%, 21%, and 6% of the
total global area of cultivation; in Europe, GM crops were grown in Romania (70,000 hectares of
GM soybean), Spain (32,000 hectares of insect-protected maize), Germany, and Bulgaria. The
first GM crops that are currently marketed have been genetically modified to facilitate cultivation
and to reduce the environmental impact of agriculture. These crops contain new genes that
protect the crop against certain insect pests, or that confer tolerance to broad-spectrum herbicides
facilitating weed control. GM crops with more complex modifications that affect a crop’s
metabolism or physiological processes, such as the enhancement of properties relating to a crop’s
food safety or nutritional characteristics. For instance, rapeseed with higher levels of vitamin E
and rice containing pro-vitamin A and/or iron are in development, and research is being
conducted to lower the levels of natural allergens in rice and peanuts. The removal of other
natural toxins is also being considered. Regulatory authorities are considering some such crops
for approval, as for example soybeans and rapeseed with altered fatty acid composition.
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Figure In-1 Global cultivation of GM crops (James, C., 2003. Global Status of Commercialized Transgenic
Crops: 2003, ISAAA Briefs No. 30: Preview. International Service for the Acquisition of Agri-biotech
Applications, Ithaca)

The Thematic Network ENTRANSFOOD provided a platform for deliberation on the
interdependent scientific, regulatory, and societal aspects of food safety assessment of GM crops
by a multidisciplinary group of researchers and administrators. The underlying premise of
deliberations on the food safety of GM crops under the auspices of ENTRANSFOOD has been
the comparison of the safety of food crops produced by conventional means to foods derived
from GM crops.
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Alterations of plant genomes at the molecular level occur through similar mechanisms in plant
breeding and the application of methods of agricultural biotechnology, and hence are thought to
occur even in similar regions of plant genomes; what differs is the range of source organisms
from which new genetic variation can be introduced. Plant breeding relies on systematically
identifying beneficial changes in crops resulting from natural genetic variation and on selecting
these improved varieties for further propagation and finally cultivation. Breeders have also used
artificial means to enhance genetic variation; these include the use of chemical or gamma
irradiation mutagenesis to increase the error rate in DNA replication processes in plant breeding.
The extent to which DNA structure and integrity are modified in these accepted breeding
approaches is unknown. What is clear is that the genetic structure of plant populations has been
widely changed by breeding practices, indicating the deep influence of breeding practices on the
genetic make-up of plant crops. Genetic engineering of crop plants largely relies on two methods
used to introduce foreign DNA into plant cells: biolistic (microprojectile) bombardment and
Agrobacterium-mediated transformation. The biolistic method is based on a physical delivery of
DNA-coated gold or tungsten microprojectiles into plant target tissue by acceleration.
Agrobacterium-mediated transformation exploits the biological ability of this soil-borne
bacterium to copy and transfer a specific portion of DNA (termed T-DNA) present on a tumour
inducing (Ti) plasmid into the plant cell nucleus, where it can be integrated into chromosomes.

Scientists rely on the same fundamental approach to assess the safety of individual GM crops.
Each individual GM crop is compared to an appropriate comparator that is generally accepted as
safe for food use, usually based on its extensive prior use as a human food. The much slower
adoption of the technology in Europe, however, demonstrates that rigorous safety assessment is
necessary but not sufficient for gaining societal acceptance of agricultural applications of
biotechnology.

Regulatory frameworks and decisions on prerequisites for the safe and sustainable adoption of the
technology differ across jurisdictions. The United States amended existing product legislation
including the Federal Plant Pest Act and the Food, Drug and Cosmetics Act to regulate GM crops.
Over the last nine years, the United States regulatory agencies have permitted commercial
cultivation of over 50 different GM crops products. In the European Union, new legislation was
drawn up specifically for the regulation of genetically modified organisms (GMOs). Only
thirteen GM crops have been approved for environmental release before October 1998, and none
since then. In June 1999, five Member States declared that new authorisations for the
environmental release of GM crops shall be suspended until a more rigorous and transparent
regulatory framework is adopted that requires environmental monitoring where appropriate,
monitoring, and the labelling and traceability of all foods derived from GM crops. Thirteen GM
crop-derived processed food products are approved for consumption in the EU.

Consumer and environmental organisations have challenged official risk assessment and risk
management procedures, largely on the ground that uncertainties on long-term effects of GM
food crops on both health and the environment are not adequately addressed. The need to ensure
that consumers can choose whether to consume foods derived from GM crops through labelling
and traceability requirements was emphasised. Regulatory institutions and the industrial players
attempting to commercialise products have now taken measures they perceive to be in the
public’s interest. In particular since the series of food scares in Europe culminating with BSE,
trust in Europe’s food safety system (assessment methods, legislation, and institutions) needs to
be rebuilt. European Commission officials hope that the recent adoption of a new regulation on
foods and feeds derived from GMOs and a regulation on the labelling and traceability of foods
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derived from GM crops by the Council will provide an appropriate basis for Member States to
resume the regulatory process for decisions on individual products.

Introducing a new technology in society requires awareness of the interests and values
stakeholders associate with the technology and repercussions from technology adoption on each.
The agro-food chain is complex, consisting of elements with diverse interests, including farmers,
traders, distributors, processors, retailers, and end-consumers. Food processors and retailers are
often more sensitive to concerns of the end-consumer than organisations at the natural resource
extraction-end of the value chain (such as Agbiotech providers and seed companies).
Furthermore, interests of end-consumers and entities in the agro-food chain closest to them
(retailers and food processors) may be different in diverse markets.

This report, a synthesis of deliberations of the food safety of GM crops of five Working Groups
with members from diverse backgrounds, is divided into seven chapters. Chapter 1 provides an
introductory overview on food safety regulation of GM crops and international guidelines for risk
analysis and safety assessment of GM crops. The subsequent five chapters summarise outcomes
of deliberations of ENTRANSFOOD’s five working groups. The five working groups each
covered the following topics: safety assessment; unintended effects; horizontal gene transfer;
detection, labelling and traceability; and societal aspects. Chapter 2 describes how to tailor safety
assessment strategies for specific GM crops in a systematic and stepwise manner. Chapter 3
outlines how to characterise and reduce uncertainties in the detection of unexpected effects
possibly due to the genetic modification. Considerations on whether there may be risks inherent
in GM crops that are not associated with crops improved through conventional breeding
technologies were central to the deliberations. Chapter 4 describes the potential risks from the
transfer of recombinant DNA from GM crops to microbes or human cells. Chapter 5 identifies
scientific, methodological, and institutional prerequisites for the implementation of proposed
legislation on labelling and traceability. Chapter 6 considers what influences public attitudes to
the technology, and trust in institutions and information. Chapter 7 presents conclusions,
discussing the limitations and successes of this project.

ENTRANSFOOD is a successful example of how issues of food safety assessment, uncertainties,
regulation, and societal impacts can be elucidated from a range of different perspectives,
including from scientists, regulators, firms, and civil society organisations. One limitation
discussed in more detail in Chapter 7 stems from the project’s focus on food safety and attitudes
to agricultural biotechnology in Europe. The scope precluded more detailed consideration of
attitudes to and impacts from adoption of alternative farming practices comparing organic
farming practices, conventional approaches relying on use of agro-chemicals, and use of GM
crops in Europe or elsewhere in the developed or developing world. Questions on distributional
effects from regulation, and liability and insurability of risks, including risks from regulations that
are difficult to comply with, also were beyond the scope of ENTRANSFOOD. Detailed
consideration of ethical issues and assessment of the impact of adoption of the technology on
diverse interest groups and stakeholders were, however, beyond the scope of this work. These
aspects, central to a more comprehensive assessment, need to be considered in future research
projects. Although we could not address them in more detail, we consider all the above questions
central to society’s debate on the future of agricultural biotechnology.

The ENTRANSFOOD project has highlighted the need to continue interdisciplinary deliberations
on agricultural biotechnology to better understand potential impacts from adoption of the
technology from diverse perspectives of groups defending distinct sets of values. Four types of
questions should be considered more systematically, integrating a wide range of different
perspectives: what is the objective of a new product or technology, who will benefit from it, who
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might incur risks (environmentally, health-wise, economically, or culturally), and how can we
ensure that we will learn from the experience? Chapter 7 presents conclusions and
recommendations for future research and a proposal to establish an improved integrated
discussion platform for general deliberations on food production and biotechnology, building on
experience gained in ENTRANSFOOD.
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CHAPTER 1

REGULATION AND RISK ANALYSIS OF FOODS DERIVED FROM GM CROPS: AN
OVERVIEW

Food safety analysis and control systems, comprising institutions, policies, laws, and guidelines
for assessments, continually evolve over time. The evolution of such systems in individual
jurisdictions is affected both by science and society: Scientific advances improve our
understanding of health implications of foods and lead to the development of new foods that
might require regulatory oversight. Changing societal values and norms can lead to shifts in
emphasis in consumer protection policies and regulatory and institutional change. Regulation in
turn can affect both innovation and risk perception.

Regulatory frameworks differ across jurisdictions. The European Union (EU) regulatory system
is representative of this "process-based" approach. Separate legislation for the environmental
release and the food and feed derived from GM crops was created. In other legal systems, such as
the US, existing product legislation is amended to apply to GM crop-derived foods. The US
Federal Food Drug and Cosmetics Act, the scope of which was broadened to include foods
derived from GMOs, is an example of vertical, "product-based" regulation. Regulatory decisions
on product approvals and regulatory prerequisites for the sustainable deployment of agricultural
biotechnology differ: the US has continued to approve GM crops for commercial cultivation; the
EU has instituted a de facto moratorium since 1998. The EU advocates establishing a system for
process-based labelling and traceability of foods derived from GM crops as a prerequisite for GM
crops entering the global food chain. Whilst regulatory frameworks and decisions differ across
jurisdictions, the same approach to the safety assessment of foods derived from GM crops was
adopted in most countries. The approach is based on general principles for risk analysis and
international guidelines for the safety assessment of foods derived from GMOs.

This chapter provides an overview on the regulation of foods and GM crops in the EU.
Subsequently it describes general concepts of risk analysis, food safety assessment, and
international guidelines on how to apply the principles of risk analysis and food safety assessment
to the assessment of foods derived from GM crops.

1.1 Regulation of food safety and of GM crops in the European Union

In the 1980s, the main motivation for establishing a common food policy amongst Member States of the
European Economic Community was the creation of the single market; this required harmonising
Member State standards and labelling schemes that might hinder trade if too distinct. The early
cautious approach to harmonisation of food law of the EU Member States resulted in a large number of
fragmented laws, which include horizontal framework directives with general provisions on food
additives, labelling, and hygiene of foods, and vertical product-specific directives, such as those with
hygiene provisions for specific animal-derived food products. Overall, the main objective of helping to
establish the single market was achieved, but the resulting set of directives was often criticised as
opaque, fragmented, incoherent, and as in general not adding any benefit to existing EU Member State
legislation. The late 1980s and early 1990s also saw the implementation of directives for the regulation
of food additives, pesticide residues in foods, and contaminants in foods.

Before 1997, foods and feeds containing GMOs were approved through Directive 90/220/EEC on
the deliberate release and placing on the market of GMOs. The directive, administered by
Directorate General for the Environment, regulates the deliberate release of all live GMOs
regardless of their field of application. Only the placing on the market of GMOs with medical
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uses, such as live vaccines, and of foods containing or consisting of GMOs are exempt as
regulated elsewhere. Two GM crops were approved for import and food use under this directive:
Monsanto’s herbicide-tolerant soybeans and Syngenta’s insect-protected corn (developed by Ciba
Geigy). In June 1999, five member States (Denmark, France, Greece, Italy, and Luxembourg)
declared: “in accordance with the precautionary principle, new marketing authorizations shall be
suspended”. The declaration called for the adoption of a more rigorous and transparent
regulatory framework that, among other improvements, sets out provisions for monitoring
requirements of transgenic crops. The consequence, although not officially declared, is a de facto
moratorium on the commercial cultivation of transgenic crops in the EU (see for lists of approved
or pending products, European Commission, 2004).

Later in the 1990s, the Bovine Spongiform Encephalopathy (BSE) crisis was the single most
important trigger for regulatory reform of the current food safety analysis and control systems in
the European Union. First, it highlighted the need for improved coordination in the adoption of
risk management measures in the area of food safety across the Member States. The BSE crisis
and the spread of dioxin-contaminated feed batches also highlighted the need for a vertically
integrated approach to the governance of feed and food safety that addresses all stages of
production ‘from farm to table’. The crises also undermined consumer confidence in Europe’s
food safety systems.

Institutional and legislative changes ensued. Institutional changes included the creation of the
European Commission Directorate General for Health and Consumer Protection (DG SANCO),
in 1997, and the creation of the European Food Safety Authority (EFSA) in 2002. Legislative
changes include the final agreement between Member States, the Commission, Parliament, and
the Council on the long negotiated Regulation (EC) No 258/97 concerning novel foods and food
ingredients (henceforth Novel Foods Regulation). The Novel Foods Regulation gave the
European Commission a clear role in the governance of food safety. This role was strengthened
with the publication of the Regulation (EC) No 178/2002 on the general principles of food law
and the establishment of the European Food Safety Authority (hence forth the General Food
Law).

The Novel Foods Regulation provides an EU-wide regulatory approval system for novel foods
that "have not hitherto been consumed to a significant degree in the EU". This includes foods
derived from GMOs. Each EU Member State appointed a national competent authority for
administration of the law at the national level. The regulation is at present being revised in order
to be adapted to provisions of the 2002 General Food Law. The Novel Foods Regulation, which
entered into force in 1997, provided for two alternative decision-making procedures for the
placing on the market of foods derived from or containing GM organisms. The determination of
"substantial equivalence" of the novel food to an appropriate comparator with an accepted
standard of safety by the rapporteur Member State serves as regulatory clearance for marketing of
the product and is notified to the European Commission. Processed oil from GM oil seed rape
and cotton, and processed products derived from GM corn are amongst the products notified
based on a determination of substantial equivalence under the Novel Foods Regulation. For lists
of approved or pending products see European Commission (2004). Novel foods that are not
deemed substantially equivalent needed to undergo a more complex authorisation procedure
involving a review by all EU Member States. One ambiguity under the Novel Foods Regulation
relates to the definition of the term substantial equivalence that determines the choice between the
two distinct procedural options for marketing foods.

The 2002 General Food Law now provides an integrated approach to ensuring food safety across
the EU Member States and across the food and feed sectors. General principles in the law state
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that risk analysis is based on scientific risk assessment conducted by the recently instituted
European Food Safety Authority (EFSA). The law establishes an EU-level authorisation
procedure for all types of regulated foods. Other general principles include the protection and
information of consumers through comprehensive labelling schemes; provisions for traceability,
that is the ability to trace back to the origin and to understand the distribution of foods and food
ingredients; and the application of the precautionary principle in instances of significant
uncertainty in the risk assessment. Furthermore, the new law clarifies accountability of all legal
entities involved in food production and regulation in the EU by describing general food safety
requirements that are imposed on both the Member States and business operators.

The primary responsibility of compliance with the EU food law is placed on business operators at
all stages of the producing, processing, manufacturing, or distributing of food. This is to be
achieved through implementation of self-checking provisions relying on the Hazard Analysis
Critical Control Points systems (HACCP). The Member State competent authorities are to
monitor and verify compliance of private sector entities with the law. The law also provides a
legal basis to the Commission’s coordination of an EU-wide rapid alert and crisis management
system network of national institutes and competent authorities, in which DG SANCO plays an
important role.

Furthermore, the General Food Law provides for one decision-making procedure for all products
that require EU-level approvals, such as food additives, pesticide residues in food, novel foods,
and GMOs. The procedure is as follows: the European Commission DG SANCO administers the
review process. As provided for in the General Food Law, EFSA reviews the risk assessment
submitted by applicants intending to place a novel food on the European market. It is up to the
administrators in European Commission DG SANCO to draft proposals based on the risk
assessment and other broader considerations that may affect choice of policy options. A
regulatory committee of representatives of Member States competent authorities then decide
whether to accept the Commission proposal through a weighted voting system. If the regulatory
committee’s opinion is not in accordance with the proposed measure or if no opinion is delivered,
the question is referred to the Council of Ministers. The Council of Ministers can approve or
reject a Commission proposal given a qualified majority of Member States support the position.
If rejected, the European Commission has to prepare a new proposal. If the Council of Ministers
takes no decision within three months, or does not reach a qualified majority indicating that it
opposes the proposal, the European Commission shall adopt the proposal.

Regulation of GMOs

Currently, Directive 2001/18/EC on the deliberate release and placing on the market of GMOs
govern environmental releases of GM crops. It repeals the former Directive 90/220/EEC. Unlike
in the US, lines of GM crops that contain two traits that have previously been registered in
separate crop lines, but that are combined in one crop through breeding require separate
registration. The revised directive strengthens the existing rules of the risk assessment and the
decision-making process on the release of GMOs into the environment. In particular, it defines
mandatory information that must be given to the public and introduces general rules on
mandatory labelling and traceability at all stages of the placing on the market. Authorisations
will be granted for a period of 10 years, subject where appropriate to a post-market monitoring
plan.

The Regulation (EC) No 1829/2003 on food and feed derived from GMOs was adopted in July

2003. There is one single authorisation procedure for the food use, feed use, and commercial
release of GMOs that corresponds to the procedures described in the General Food Law (see also
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Box 1-1). This ‘one-door-one key’ regulatory strategy is in line with the European Commission’s
effort to integrate food and feed regulation across sectors and to enhance the efficiency and
coherence of the review system. It is also hoped that this strategy will help to avoid fiascos such
as the finding of Aventis’ Starlink™ insect-protected corn in the food chain, although it had only
been approved for local cultivation and feed use in the US.

BOX 1-1

EU LEGISLATION ON GM FOODS

Environmental release
Directive 2001/18/EC on the deliberate release into the environment of GMOs and repealing
Council Directive 90/220/EEC

GM food and feed
Regulation (EC) No 1829/2003 on GM food and feed

Contained use of GM micro-organisms

Council Directive 90/219/EEC on the contained use of GM micro-organisms

Council Directive 98/81/EC amending Directive 90/219/EEC on the contained use of GM micro-
organisms

Labelling of GM food and feed

Council Regulation (EC) No 1139/98 concerning the compulsory indication of the
labelling of certain foodstuffs produced from GMOs of particulars other than those
provided for in Directive 79/112/EEC

Commission Regulation (EC) No 49/2000 amending Council Regulation (EC) No
1139/98 concerning the compulsory indication on the labelling of certain foodstuffs
produced from GMOs of particulars other than those provided for in Directive
79/112/EEC

Commission Regulation (EC) No 50/2000 on the labelling of foodstuffs and food
ingredients containing additives and flavourings that have been genetically modified or
have been produced from GMOs

Regulation (EC) No 1830/2003 concerning the traceability and labelling of GMOs and
the traceability of food and feed products produced from GMOs and amending Directive
2001/18/EC

Labelling, traceability, and consumer choice

The European Commission’s role in consumer protection has grown together with its increasingly
political remit since entry into force in 1987 of the Single European Act. This priority has been
further highlighted in the Treaty of Amsterdam. The website of the European Commission DG
SANCO spells out that provision of consumer information and choice through labelling and
product information is considered an important element required to re-establish consumer trust in
the EU food safety analysis and control system after the BSE and other food safety crises.
Information should be provided on health-related issues and on salient matters related to food
production processes.
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In the 1970s, European Community law to harmonise Member State approaches to labelling,
presentation, and advertising of foodstuffs were established to protect from unfair competition
(different label provisions across Member States prevented free movement of goods) and to
protect and provide information to the consumer. The resulting Directive 79/112/EEC on
labelling is complemented by some sectoral product-specific requirements in EU law relating to
hygiene or quality requirements for specific food products. The labelling provisions were
recently consolidated and simplified by Directive 2000/13/EC on the labelling, presentation, and
advertising of foodstuffs. The Directive applies to pre-packaged foodstuffs to be delivered as
such to the ultimate consumer or to restaurants, hospitals, canteens, and other similar mass
caterers. It does not apply to products intended for export outside the Community. Labelling
provisions in the General Food Law are that labelling and product presentation should allow
consumers to make informed choices and that consumers shall not be misled.

The 1997 Novel Foods Regulation’s Article 8 provides that food and food ingredients that are
deemed to be no ‘longer equivalent’ to existing products need to be labelled for consumer
information purposes, additionally to health, safety, and nutritional considerations. This labelling
policy provides for consumer information on changes in composition due to production
processes, even if such changes may not impact human health. Specific labelling is not required
where recombinant DNA and/or protein derived from the genetic modification is present in the
food or food ingredient in a proportion no higher than 1%, provided there is evidence that this
presence is not intended but occurred inadvertently during cultivation, harvest, transport, storage
and processing (Regulation (EC) No 49/2002). These provisions also applied to the two GM
crops in foods approved before the Novel Foods Regulation entered into force: Bt-176 maize and
Roundup Ready™ soybean.

In July 2003, the Council of Ministers adopted Regulation (EC) No 1830/2003 concerning
traceability and labelling of GMOs and traceability of food and feed products produced from
GMOs. According to the regulation, labelling shall be process-based: even highly refined oils
that do not contain detectable traces of recombinant DNA or novel protein from GMOs, and
hence are not materially distinguishable from other oils not derived from GMOs will need to be
labelled. The three specific objectives of legal provisions for traceability are to facilitate
withdrawal of products should an unforeseen risk to human health or the environment be
established; targeted monitoring of potential effects on human health or the environment, where
appropriate; and control and verification of labelling claims. The fundamental objective is to
restore consumer trust through providing information and choice. Traceability of foods and food
ingredients, including imported foods, also requires, however, the establishment of international
systems allowing traceability of traded foods.

Establishment of an international system that allows to trace back to the origin and to understand
the distribution of foods would depend on agreement on at least three of the system’s elements:
each product must have a unique identifier (a bar code, lot identification number, or container
identification marking in case of commodities); guidance must be given on what specific
information is recorded; and all points in the production and distribution chain at which this
information is recorded must be reliably linked. Audits for verification of the implementation of
the system are also required.

Transparency and participation
Over the last decade a series of more general calls for openness and participation have been

introduced into primary and secondary European Community law. Article 1 of the Treaty of the
European Union establishes as a general principle that decisions are to be taken as openly as
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possible and “as closely as possible to the citizen”. There are no or few legal obligations that
specify concrete procedural mechanisms to foster transparency and participation, other than that
the provisions of scientific committees of the European Commission have to be posted on the
internet; this also holds true for the majority of the individual decision-processes in the various
Member States. The few procedural windows are, however, a modest contribution towards
institutional transparency: the value to the citizen of internet postings of expert opinions is very
limited, as there are usually no links to data considered by experts, explanations of the relevant
EU-level decision-making processes, and the role of expert opinions in it. In conclusion,
insufficient light is shed on such processes to allow an average citizen to understand or even to
contribute to them. In consequence, consultation with stakeholders, if it occurs, is a lot less
formal and transparent than in the US, since there are no formal procedures based in law in place
to ensure that ‘all” viewpoints are considered. The Scientific Steering Committee of the
European Commission has also recommended seeking processes to foster public engagement in
the process of risk assessment (European Commission, 2003).

1.2 Risk analysis of foods

The general principles for risk analysis were first established for evaluation of health effects from
potentially toxic chemicals. Risk is defined as the likelihood that, under particular conditions of
exposure, an intrinsic hazard will represent a threat to human health. Risk is a function of hazard
and exposure. Hazard is defined as the intrinsic pofential of a material to cause adverse health
effects; implicit in the definition is the concept of severity and adversity of the effect
(FAO/WHO, 1995; FAO/WHO, 1997; Codex Alimentarius Commission, 2003).

In most international and European policy documents and guidelines on risk analysis and food
safety (see for example European Commission, 2000), a distinction is drawn between science-
based risk assessment (usually conducted by experts), risk management, and risk communication.
Risk management is defined as “the process of weighing policy alternatives to mitigate risks in
the light of risk assessment and, if required, selecting and implementing appropriate control
options, including regulatory measures” (FAO/WHO, 1995; FAO/WHO, 1997). Risk
management strategies include authorisation, and implementation of risk management measures
to minimise the risk. Examples of risk management for conditional approvals include labelling
requirements to inform the target group at risk, as done for food products that contain major
allergens. Risk communication is defined as the exchange of information and opinion on risk
between risk assessors, risk managers, other interested parties, and the general public
(FAO/WHO, 1995; FAO/WHO, 1997). Recently, the European Commission has undertaken an
initiative for harmonisation of risk assessment procedures (European Commission, 2003b). In
Figure 1-1, the various components of risk analysis are depicted as described in the report of this
initiative. The report further recommends to involve stakeholders in two stages of the risk
analysis process, namely before- and after- the risk assessment process. In this way, the risk
issues that are important to stakeholders can be taken into account and these stakeholders can also
comment on the outcome of the risk assessment (European Commission, 2003b).

Some social scientists warn that considering risk assessment and risk management as two
separate processes in policy-making can blindfold to the notion that risk is also a product of
societal circumstances; the salience of expert advice to concerns of policy makers and the public
is thus potentially reduced (Jasanoff, 1990; NRC, 1994; NRC, 1996; Presidential/Congressional
Commission on Risk Assessment and Risk Management, 1997). The importance of framing
questions on risk such that assessments address socially salient concerns has been much
emphasised, see Figure 1-2).
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