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Food and Agricultural Organization

GMO
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Interdepartementale Commissie Economische Structuur / Interdepartmental Commission on Economic Structure

ICT

Information and Communication Technology
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Koninklijke Nederlandse Academie van Wetenschappen / Royal Netherlands Academy of Arts and Sciences
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LNV

Ministerie van Landbouw, Natuurbeheer en Visserij / Ministry of Agriculture, Nature Management & Fisheries
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Nederlandse organisatie voor Wetenschappelijk Onderzoek / Netherlands Organization for Scientific Research
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Ministerie van Onderwijs, Cultuur en Wetenschappen / Ministry of Education, Culture & Science
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Organization for Economic Cooperation and Development
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Raad voor Gezondheidsonderzoek / Council for Health Research
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Rijksinstituut voor de kwaliteit in de land- en tuinbouw - Dienst Landbouwkundig Onderzoek / State Institute for Quality Control of Agricultural Products of the Agricultural Research Department
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Rijksinstituut voor Volksgezondheid en Milieuhygiëne / National Institute of Public Health and Environmental Protection

SPS

Sanitary and Phytosanitary Measures

VROM

Ministerie van Volkshuisvesting, Ruimtelijke Ordening en Milieubeheer / Ministry of Housing, Spatial Planning & Environment

VSNU

Vereniging van Samenwerkende Nederlandse Universiteiten / Association of Universities in the Netherlands

VWS

Ministerie van Volksgezondheid, Welzijn en Sport / Ministry of Health, Welfare & Sport
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Wet op bijzondere medische verrichtingen / Special Medical Procedures Act

WHO

World Health Organization
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World Intellectual Property Organisation

WMO

Wet Medisch-wetenschappelijk onderzoek met mensen / Medical and Scientific Research Involving Humans Act

WOD

Wet op de Dierproeven / Animal Experiments Act

WOG

Wet op de Geneesmiddelenvoorziening / Medicines Act

WTC

Wetenschap- en Techniekcommunicatie / Science and Technology Communication

WTO

World Trade Organization

CHAPTER 1 

Introduction 

Biotechnology is one of the 'key technologies'. These together form a toolbox of technologies and processes for analyzing biological life and for using it to develop better products and production processes for industrial, agricultural and social applications. The technologies involve techniques such as DNA analysis, cell fusion, biocatalyzation, bioinformatics and the cultivation of organs and tissues. This biotechnological toolbox is being constantly augmented by new techniques.

The advent of molecular biology, for instance, has led to new techniques ranging from ways of making 'more of the same' (cloning) to ways of introducing genetic information derived from one organism into another organism. This new group of techniques is referred to by terms such as genetic modification, recombinant DNA, genetic manipulation and genetic engineering. This policy document uses the internationally recognized term 'genetic modification'.

This policy document surveys the developments of recent years, together with expected developments, in the field of modern biotechnology and especially in genetic modification. It also deals with policy principles and policy proposals.
 

Chapter 2 sets out the government's position on biotechnology. The rapid developments in this field create opportunities for improvements in health care, agriculture, food and the environment. Modern biotechnology can exert a huge influence on developments in society; the government believes that while these opportunities should be used, this should be accompanied by safeguards to ensure safety, transparency of decision-making, freedom of choice for citizens and ethical acceptability.

Developments in biotechnology are strongly knowledge-driven. The government thus wishes to strengthen the expertise infrastructure for biotechnology in our country. Chapter 3 deals with this 'horizontal' aspect and innovations within biotechnology. Chapter 4 sketches the international aspects that relate to the situation in the Netherlands and the role played by biotechnology in cooperation with developing countries. The uncertainties that still remain require a careful approach and a social acceptance of this technology (Chapter 5). Chapter 6 examines several current themes of current importance in the various biotechnology sectors. Each of the chapters provides a brief description and analysis of a theme, followed by the relevant policy principles and policy proposals. These policy principles and the policy proposals are printed in italics.

Appendix 1 to this policy document gives an overview of the legal frameworks that can be of relevance to biotechnology applications.

Appendix 2 includes an extensive factual description of the current situation, developments and applications of biotechnology. It also contains a description of the research and commercial activities in the field of biotechnology in the Netherlands. Appendix 2 does not present a standpoint on the policy to be followed on biotechnology.

CHAPTER 2


Responsible and careful use of opportunities 


Over the last 25 years biotechnology has undergone major developments. These developments have taken place worldwide and – certainly in the industrialized countries, including the Netherlands – at high speed, and this progress seems sure to continue for a long time to come. A larger increase in biological, biomedical and biotechnological knowledge is expected over the coming years than took place in the past decades. In recent years a huge quantity of data has been compiled and this will be further expanded in the coming years. Powerful techniques are becoming available for studying this data. Information technology enables this knowledge to be used with increasing rapidity for a wide range of applications. These new applications made possible by research will bring opportunities for improving the quality and effectiveness of health care, the quality and quantity of agricultural processes and food production, and for making improvements in the environment. Biotechnology is leading to a new growth in economic activities related to the new possibilities in the aforementioned sectors.

These developments are due to an explosion of knowledge in the fields of molecular biology and biotechnology in recent years. This can be chiefly attributed to the research that has mapped DNA and the genes of many different organisms. New technological developments have ensured that this field of research, known internationally as genomics, has undergone rapid acceleration. Since a gene map of a multi-celled organism was published for the first time at the end of 1998, the DNA sequence of more than 30 organisms has been charted. In the middle of this year, in fact, an initial rough decoding of the entire human genome was published. Mapping the genome is just the first step. In the coming years the emphasis will increasingly shift to the relationship between the DNA structure and the functioning of the cell and the organism. Because of this and other factors, the time between fundamental research and biotechnology applications will become ever shorter.

Major breakthroughs over the past 25 years have led, and are leading ever more rapidly, to ever more application possibilities. The economic significance of biotechnology is growing.

The following paragraphs give a very brief description of the most important biotechnology applications and developments in various sectors. For a more detailed description refer to Appendix 2.

The application of this knowledge in the health care sector has already led to new methods of diagnosis, prevention and treatment of diseases. The importance of biotechnology for health care is expected to increase further. Diagnostics will change, for instance, in the sense that it will be much easier to make risk estimates of the occurrence of hereditary ailments that have not yet manifested themselves. Pharmacological genome research is expected to enable medicines to be tailored better to patients, thus making new treatments more efficient and reducing side effects. Diseases attributable to abnormalities at the level of specific genes may in the future be susceptible to treatment (preventative and otherwise) with gene therapy at DNA level. Certain biotechnology applications have already become indispensable in health care. The various applications lead to a higher level of health care, but also present the individual and society as a whole with ethical questions. The individual citizen will, for instance, increasingly have to decide whether he wants to know about his hereditary disposition towards certain diseases (the 'right not to know').

In the field of plant improvement and cultivation (including forestry) this development in knowledge means that the genetic origin of valuable qualities can be quickly identified, thus enabling plants and trees to be improved in shorter times than were previously possible. Greater knowledge of plant processes is making it increasingly possible to estimate currently unexpected effects and thus to exclude them in the future. Three trends can be identified in this sector.

One of these is the improvement of characteristics important to production, such as the building-in of resistance genes in order to reduce the use of, and dependence on, synthetic plant protection products (pesticides etc.) and to increase yields.

The second trend is the introduction of genes to improve quality, such as a longer storage life or changes in the composition and/or metabolism of the plant.

The third trend is use of the 'plant as factory'. In this case the plant is genetically modified to facilitate the production of medically active substances, or the production (or increased production) of certain sugars, oils and suchlike.

This knowledge can also be used in animal breeding to directly select the desired genotype for breeding animals. The recognition of animal diseases and the identification and registration of animals can all be improved using molecular techniques. Other possibilities include the building-in of genes to increase disease resistance or to improve the quality of milk and meat, for instance. In fish farming, genetic modification is being used in salmon production (Canada). This product is expected on the international market shortly.

In the agri(food) industry the increase in fundamental knowledge about the structure of various essential nutritional elements is forming the basis for totally new types of high-quality foods, used for purposes such as disease prevention. New biotechnological insights into food preparation can help to improve the quality, nutritional value and storage life of foods. Food safety can be continually improved with rapid analysis and detection methods.

In the processing industry, the use of biocatalysts enables production in a more selective manner and with fewer process stages. This can serve to reduce the use of raw materials and to prevent waste products. Direct applications of biotechnology in the environment sector are possible too, for instance in cleaning technology and in order to locate contamination. The application of biotechnology in agriculture, the processing industry and the environmental sector has already become indispensable.

The applications in the processing industry and the environmental sector are not actually a subject of debate. In the agricultural sector too some applications, such as the use of molecular techniques as a means of selection in classical plant improvement, are uncontroversial too. Other applications such as the genetic modification of plants are, however, subject to debate. In the health care sector biotechnology is generating high hopes, especially in the field of medicines. A few other applications are still being debated however: these include xenotransplantation, gene therapy and predictive medicine.

The apparently endless and more or less rapidly realizable possibilities of genetic modification also raise many questions. On the one hand they herald many promising developments, such as new medicines and a reduction in the use of plant protection products.

On the other hand some applications raise the question of whether everything which is technically possible is also desirable, safe and acceptable in social and ethical terms. These questions have become increasingly pressing in recent years as the products of modern biotechnology are now appearing on the market. We have passed the stage of the first laboratory experiments in the 1970s and the first field trials in the 1980s; now we are confronted with actual products, such as foods and medicines, that are available to the consumer.

These questions concern not so much the traditional forms of biotechnology, but rather modern biotechnology. The latter area no longer involves normal reproduction, but gene transfer involving artificially constructed vectors that enable genes to be transferred between only distantly related species. This transfer can lead to unintended effects and to effects which only manifest themselves over a long period of time. These can range from consequences for insects, the rise of new toxins and allergens, resistance to antibiotics, the rise of new viruses and bacteria and of harmful mutations to organisms that can propagate through their surroundings and gradually displace the natural types.

When promoting biotechnology is it important to be aware as far as possible of all effects, both intentional and unintentional, the positive and the possibly harmful. This applies both to research – in the field and in the laboratory – and to decision-making on the introduction of the products of modern biotechnology into society, either through the market or by other channels, and thus into the natural environment. Knowledge of as many effects as possible is necessary for making a proper, scientifically founded estimate of any risks: the chance that something untoward may happen and the nature and intensity of the consequences. Decisions will have to made based on the scientific knowledge available at the time; this means that all available knowledge in various disciplines should be gathered and made generally available as fast as possible, and that this knowledge should be increased through further research. It is impossible to achieve a zero risk, but continual knowledge development, maximum transparency of research and corresponding policy formation, responsible decision-making on concrete applications and close monitoring can, however, serve to keep these risks as small as possible.

This allows a proper weighing-up of an introduction's possible risks and its intended benefit to society, especially in areas such as health care and food supply. When this benefit is regarded as very great, then a higher risk or a higher degree of uncertainty may be acceptable. When alternatives are already available, this prompts extra caution with regard to risks.

A central role in these considerations is allocated to the precautionary principle, as currently being defined in international consultation. This international consultation, both within the European Union (EU) and globally, is of great importance. The products concerned are traded internationally; ecology and the natural environment are not confined to the territories of individual states. Genetic changes are irreversible and by their nature self-reproducing. This is the most important reason for showing caution and care in research and in the application of its results in the environment and in society.

In addition to these issues, ethical and social questions also demand attention. When addressing these, strongly divergent values and interests sometimes need to be weighed up against each other. Some people will judge that, for reasons of faith or respect for life, genetic modification of any organism whatsoever is not acceptable under any circumstances. Others will, due to the advantages of genetic modification in medical or environmental areas, regard the application of this technology as highly desirable. Such considerations and the resulting choices are far from simple. As a result, it is clear that such matters must be treated carefully and thoroughly.

The opportunities that modern biotechnology provides for sustainable farming, for cleaner production methods, for better health care and a better environment should be used. These are major opportunities. Nevertheless, their use should be accompanied by optimum safeguards to ensure safety, transparency of decision-making, freedom of choice for the individual and ethical acceptability. In summary, this policy means promoting the acquisition of knowledge and the development of new biotechnology applications, subject to optimum safety and acceptability.

CHAPTER 3

Knowledge and innovation

3.1
The state of biotechnological research in the Netherlands

Biotechnology is a highly diverse and multidisciplinary field, uniting disciplines from the fields of natural, health, technical and agricultural sciences. Besides purely biotechnological institutes, many institutes focus on this area as one of several fields. Biotechnology accounts for a little over 5% of university research. Appendix 2 includes an overview of Dutch biotechnology research.

There is a very significant public expertise infrastructure in biotechnology in the Netherlands, partly because the government has supported developments since the early 1980s. The quality of the biotechnology research groups is rated highly, with excellent groups active at various locations and in various subsectors. This has been indicated by the research assessment visitations by the Association of Universities in the Netherlands (VSNU). These visitations did not, however, focus on research schools or institutes, but on research groups per discipline. Consequently, visitation reports were issued on the fields of pharmacy (1996), chemistry (1996), agricultural sciences (1998), veterinary sciences (1999) and biology (1999). The Royal Netherlands Academy of Arts and Sciences (KNAW) and VSNU joined forces to assess the medical research
. The accreditation of research schools by the Accreditation Commission for Research Schools (ECOS) of the KNAW involves an examination of quality. A positive picture is also presented by reports on scientific publications and quotes from Dutch scientific articles
. The quality of the Dutch infrastructure has led to collaboration between expertise centres and companies and to a strong international position. Various countries such as the United Kingdom, Germany, France, Italy and the United States have recently opted for a major intensification of biotechnology research, especially in the field of molecular genetics.

Despite the high quality of Dutch research, the innovative potential is currently limited. In many cases it is proving difficult to pick up on new, interesting developments in an effective and appropriate manner. As a result the Minister of Education, Culture & Science has announced the setting up of the Innovation Promotion Programme at the Netherlands Organization for Scientific Research (NWO). The first phase, with a budget of NLG 30 million, was initiated this year; the budget for the Innovation Promotion Programme will be expanded to NLG 157 million. The contributors to this budget are the Ministry of Education, Culture & Science (NLG 55 million), the Ministry of Agriculture, Nature Management & Fisheries (NLG 2 million), the Netherlands Organization for Scientific Research (NWO) (NLG 50 million) and the universities (NLG 50 million).

The Minister of Education, Culture & Science has asked NWO, KNAW and VSNU to develop a proposal for this expansion; this proposal will be presented in the autumn. It is expected that the organizations will select, in part, a theme-oriented approach. In this case it may also be expected that resources will be assigned to biotechnology research, especially genomics.

NWO is preparing a biomolecular information science programme; the organization has NLG 20 million for this programme and is seeking a further NLG 20 million in co-funding. A Genomics programme is also in preparation.

Furthermore, biotechnology requires an ever greater amount of apparatus, a fact that also puts pressure on investment budgets. In the Science Budget 2000, the Minister of Education, Culture & Science thus announced collaboration with the research institutes in order to set up an investment portfolio. The investment portfolio will give explicit attention to the considerable growth in apparatus requirements for biotechnology research.
Overall it can be concluded that biotechnology research in the Netherlands has both strong and weak points. Various fields within biotechnology have insufficient expertise or threaten to drop below the international standard. Future policy will aim to maintain and further increase the current level of knowledge. In this respect, three areas require measures to increase expertise in order to maintain the international standard. The following paragraphs set out the necessary measures for each field.

Developments in the field of genomics are proceeding apace. This area is receiving strong encouragement in the United States and in various European countries. Both the business and scientific communities emphasize the great importance of strengthening the genomics expertise infrastructure. In the past year these parties have conducted a thorough survey of the strengths and weaknesses of the expertise infrastructure and have developed a plan to strengthen it. This Strategic Genomics Action Plan has been presented to the Minister of Economic Affairs and to the Minister of Education, Culture & Science. The government believes that the Netherlands, in view of its good starting position and the great importance of the field, should aim to become an important player in the field of genomics and bioinformatics. This requires properly coordinated and significant investments, also on the part of the government. The government therefore intends to formulate its official position on the strengthening of the genomics expertise infrastructure before the end of the year 2000. In order to prepare for this, a Temporary Advisory Commission on Genomics Expertise Infrastructure has been set up, taking the Strategic Genomics Action Plan and other initiatives as its starting point. The opportunities offered by this field should not be viewed in isolation from the need for public support for the ultimate applications. Any social aspects relevant to the projected investment will also be considered by the commission. It has the task of clarifying and further defining a number of points from the aforementioned initiatives, such as whether to utilize existing expertise centres or to set up new ones, harmonization with existing activities and coordination of implementation. The Minister of Economic Affairs and the Minister of Education, Culture & Science, together with the Minister of Agriculture, Nature Management & Fisheries, the Minister of Health, Welfare & Sport and the Minister of Housing, Spatial Planning & Environment, will submit specific questions on these issues to the Advisory Commission for further consideration. It is intended that concrete investment proposals will be announced in the statement of the government position.

The Minister of Health, Welfare & Sport, together with the Minister of Education, Culture & Science, has asked the Council for Health Research (RGO) for advice on charting the gaps in knowledge regarding clinical applications and the social effects of genomics, and also asked the commission to indicate how research on these themes can best be conducted within the Dutch expertise infrastructure. The Advisory Council for Science and Technology Policy (AWT), as part of its orientation programme, is currently examining the social consequences of the fast-growing knowledge in the field of human genomics. The AWT is focusing on the identification of important themes for research in social science and behavioural science, such as the change in health care, risk perception, acceptance of biotechnology, and legislation and liability. This survey is expected to be completed by the end of 2000.

The results of this survey will, as will the aforementioned recommendations from the Council for Health Research, be of direct use – as set out in the Science Budget 2000 – in drawing up strategic plans for universities and research organizations. The NWO strategic plan will be issued in May 2001.

Knowledge of ecosystems is necessary for further understanding the effects of introducing genetically modified organisms (GMOs) into the environment. One important aspect is the reliability and predictability of the decomposition processes. These take place in an environment where very many different micro-organisms are at work (often interactively). This requires knowledge of how complex microbial communities function, especially regarding the environmental conditions needed for an ecosystem to function and the reactions between different micro-organisms. In addition, this knowledge is important for gaining further insights into the effects of introducing genetically modified organisms into the environment.

For this reason the development of fundamental knowledge of the workings of ecosystems and possible ecological effects will be promoted. NWO will be asked to set up a broad research programme for development of fundamental knowledge on ecosystems; this knowledge can then be used to judge the effects of the introduction of genetically modified organisms into the environment.

3.2
Innovation

As previously stated, modern biotechnology is a multidisciplinary specialist area. As a result, it is a source of important innovations in many different fields and markets. Many new, specialized companies are springing up, as we have seen in the United States, the United Kingdom and Germany in recent years. In fact a new industry cluster is arising, known internationally as the life sciences sector. The companies in this new cluster derive from various traditional sectors. These life sciences companies are important in strengthening major Dutch economic sectors such as pharmaceuticals, agri-food, the processing industry and environmental technology. Innovative start-up companies form an essential link in the chain from knowledge development, which takes place mostly in expertise centres, through to practical applications.

However, it is in this area that the Netherlands is clearly lagging behind other countries. Specialized young companies are crucial for a strong Dutch position in the life sciences. For this reason the Ministry of Economic Affairs has set up a special Life Sciences Action Plan (with a term of five years starting in 2000 and a total budget of NLG 100 million), aimed at promoting innovation, entrepreneurship and new businesses in the entire life sciences sector. Parliament has been informed about this matter separately. In addition, such innovations in industry in general, together with collaboration between the business community and the expertise infrastructure, are being promoted with generic instruments by the Ministry of Economic Affairs (Wet Bevordering Speur- en Ontwikkelingswerk (Promotion of Research and Development Work Act), Technological Development Loans, Business-Oriented Technological Collaboration, etc.).

Besides the Life Sciences Action Plan, various other measures have been taken to promote innovative developments in specific areas of biotechnology. This autumn an Innovation-Oriented Research Programme (IOP-genomics) will be initiated in the genomics field, aimed at expertise centres.

In the health care field, the four-year Promotion Programme for Innovative Medicine Research and Entrepreneurship in the Netherlands (STIGON) started up last January; this aims to promote entrepreneurship in the life sciences and is operated under the umbrella of the Medical Sciences Authority of the Netherlands Organization for Scientific Research (MW-NWO). This programme provides financial support for the development of commercial applications of scientific research results in the pharmaceuticals field. It is funded by the NWO (NLG 5 million), the Ministry of Economic Affairs (NLG 4 million), the Ministry of Education, Culture & Science (NLG 3.5 million) and the Ministry of Health, Welfare & Sport (NLG 2 million); in addition, each project receives 30% funding from the scientific institute where the researcher in question is engaged.

From the perspective of the agriculture, nature management and food sectors it is important to strengthen research that focuses on sustainable production systems, on new and high-quality food and other products for humans and animals and on nature conservation and agri-biodiversity.

In this context policy focuses on two aspects: firstly strengthening and renewal of research programmes, and secondly strengthening development frameworks for innovative initiatives in the agri-business community.

The research programmes focus on research into biotechnology applications that will promote more socially acceptable entrepreneurship in the agri-sector (for instance by reducing the dependence on plant protection products) and on research into the significance of organic farming and other GMO-free techniques for sustainable agriculture. In addition, innovations in the field of resistance and quality improvement and the production of specific substances obtained from genetically modified organisms (micro-organisms, plants and animals) will be promoted. Moreover, investments in biotechnology-related product and process innovations in the agri-business community will be promoted (possibly through use of the Development Framework). Integrated biotechnological innovations – innovations involving several entrepreneurs and preferably several business areas of the agri-sector and with the aim of achieving several goals (system innovations) – will be given special support. Companies in the agri-chain will be provided with information on biotechnology trends and perspectives.

Turning to the processing industry and the environmental sector, knowledge of biochemistry in chemical contexts is required in order to facilitate the introduction of biocatalysts. A multidisciplinary approach is important in this area. Classical catalysis technology, in competition with biotechnology methods, also provides opportunities for improvement. This will serve to increase the stability of production processes, a factor so essential to industry.

Collaboration between expertise centres and companies will be further promoted in the coming years, thus enabling existing and new knowledge to be converted into new, innovative business activities. Among other factors, this can help to reduce the current costs/disadvantages of biocatalysts in comparison to chemical catalysts. The existing instruments (such as Business-Oriented Technological Cooperation, Economy Ecology Technology) can be used for this purpose.

Where communication about biotechnology is concerned, information will also be provided on the as yet relatively unknown biotechnology applications in the processing industry and the environmental sector. The relationship with sustainable and natural processes can facilitate and speed up the introduction of biotechnology applications, such as biocatalysis, in the chemical processing industry. It is important to create broad public support for these applications, all the more so since these can have chiefly positive effects on the environment and the economy (greening the chemical industry).

As part of a programme in the Interdepartmental Commission on Economic Structure (ICES 1 programme) for the expertise infrastructure, a joint state and privately funded demonstration and research programme (NOBIS = Netherlands Research Programme on Biotechnological In-situ Decontamination) was initiated in this field in 1995. The programme had a budget of NLG 18 million, 11 million of which was provided by the government (ICES-1) and about 7 million by the private sector. This programme has been 'succeeded' by the Foundation for Knowledge Development and Knowledge Transfer Regarding Soil (SKB), supported with ICES-2 funding.

· Patents
If research in the field of biotechnology is to be encouraged, it is important that a good patents system be available to protect inventions. This means that the patent holder has, for a limited period, the exclusive right to apply the patented invention in which he has invested for commercial ends, and to prevent others from doing the same.

The Rijksoctrooiwet (Patents Act) and the Zaaizaad- en Plantgoedwet (Sowing-seeds and Plant Materials Act) must be brought into line with the Directive on the Legal Protection of Biotechnological Inventions (no. 98/44/EC).

The Netherlands has a number of objections to this directive. Taking into account an explicit request by the Lower House, the Dutch government has thus voted against this directive. In addition, prompted by a motion in the Lower House, the Netherlands has submitted a request for abolition of the directive to the Court of Justice of the European Communities. The Court of Justice has not yet issued a verdict on this matter; in a recent verdict it rejected a separate Dutch request for suspension of the implementation obligation.

The bill for implementation of the directive is now being processed by the Lower House. This process can only be continued when the Council of States has issued a recommendation. The government has asked for an urgent recommendation on a number of submitted amendments due to doubts about their compatibility with the directive in question.

3.3
Education

Vigorous support is being given to the creation and growth of new companies and innovative developments in existing companies. This policy will have little effect, however, if the Netherlands does not have a strong expertise infrastructure, not only for the maintenance of basic expertise but also to train high-quality personnel. The essentially multidisciplinary nature of biotechnology presents a challenge to the form of vocational and scientific education courses. One response to this is the inclusion of biotechnology as an integral part of agricultural science education. If this challenge is to be met then constant interaction between education, research and practice is necessary. This applies even more strongly to bioinformatics because it also includes the major dimension of information and communications technology (ICT), a field with a clear training shortfall at the moment.


Education must adapt to the considerable changes which the application of biotechnology research will bring to the health care sector, especially in terms of the range of resources available and the implications for professional practice. The government intends that the knowledge and understanding of the possibilities offered by biotechnology should be given a place in the curriculum of medical training institutes and in further training for medical and paramedical personnel.

Practical experience shows that the relationship between the business community and the expertise infrastructure is very close, especially in this knowledge-intensive field. This is also indicated by the participation of the life sciences sector in the Ministry of Economic Affairs' BTS scheme. The Ministry will continue its activities aimed at promoting innovation and new entrepreneurship through the Life Sciences Action Plan. The Lower House will be informed about progress in this area on an annual basis.

CHAPTER 4

Biotechnology: international aspects and development aid 

4.1
Introduction

Developments in biotechnology have a highly international character. Not only is the production of GMOs and their products (most of them plant) increasing every year; the associated trade is growing as well. In recent years more and more genetically modified applications have passed from the research and development phase to market introduction. Outside Europe, especially in North and South America, developments in genetic modification have progressed much further. A large number of genetically modified plant species are being commercially cultivated in the United States and Canada. An increasing number of genetically modified plant species are also being used in the agricultural sectors of Argentina and China. In comparison, commercial cultivation of genetically modified crops in the EU is still in its infancy. The consequences of biotechnology developments for the environment and biodiversity are a subject of international debate. Developing countries are showing increasing interest in biotechnology.

4.2
International frameworks and organizations

At the international level biotechnology and related issues are discussed in various forums, including the following: the United Nations Development Programme (UNDP), the Organization for Economic Cooperation and Development (OECD), the World Trade Organization (WTO) and the EU. As a result, legislation on biotechnology in the Netherlands is increasingly being determined by international conventions, (EU) directives and (EU) ordinances. Some important recent international developments have been the precautionary principle, the European White Paper on Food Safety, Directive 90/220/EU on the marketing of GMOs and the introduction of GMOs into the environment and the Biosafety Protocol. These recent developments are dealt with in more detail below. 

· The Precautionary Principle
This principle was first set out internationally in the Rio de Janeiro Declaration on Environment and Development in 1992. In recent years there has been considerable international effort to make the general formulation of the precautionary principle applicable to everyday practice. 

The European Commission has recently issued a statement indicating how the Commission regards the precautionary principle, and specifically emphasizing not only environmental safety but also food safety. Recently the proposed amendment to European Directive 90/220/EU has led to the precautionary principle being explicitly embedded in the text of the directive.

The Netherlands views the Commission's initiative positively in the sense that the importance of the precautionary principle is fully acknowledged and underlined. It is important that the following aspects be kept in mind and further developed:

· The precautionary principle is one of the basic principles of the environment policy and is also applicable to various other policy areas. The Commission's document rightly takes a broad approach: protection of the environment, nature and human, animal and plant health. The principle can be applied to these fields in different ways and this aspect requires further development.

· Striving for clear application of the principle in decision-making processes of the European Community promotes legal security and increases the importance of the principle.

· The Commission's statement can generally pass the subsidiarity test. In view of the desired high level of protection of health and the environment it is important that the European Commission should develop an approach for realizing this level of protection through application of the precautionary principle. The Netherlands has requested the Commission to further specify the distribution of the onus of proof (who needs to prove that a risk may be assumed). It is in situations where clear proof is lacking that one should consider whether to apply the precautionary principle. In addition, terms such as proportionality and temporary nature of measures, risk assessment, openness and transparency must be elaborated in a proper manner.

· Directive 90/220/EU
Directive 90/22/EU has a strong determining effect on biotechnology in general and procedures with genetically modified crops in particular. This directive provides rules for the introduction of GMOs into the environment and the marketing of GMOs. Directive 90/220/EU is currently being amended and, following a second reading on 13 April 2000, the European Parliament agreed in general terms to the proposed changes. Important changes which have been agreed are:

· the precautionary principle is explicitly embedded in the text of the directive;

· the aim, the points of departure, the method and the information requirements for risk assessments for all introductions into the environment will be further elaborated in an annex;

· labelling and traceability will be further elaborated;

· a number of improvements will be made regarding the procedure, openness and transparency.

The Council is expected to reach a definitive verdict at the end of 2000.

During the Environmental Council of 24 June 1999 the majority of the EU member states, including the Netherlands, announced they would – as far as legally possible – implement the existing Directive 90/222/EU as if the revised directive were already in force.

The existing Directive 90/220/EU will – as far as legally possible – be implemented as if the revised directive were already in force and implemented in the Besluit genetisch gemodificeerde organismen Wet milieugevaarlijke stoffen (Genetically Modified Organisms Decree Environmentally Hazardous Substances Act (GMO Decree)). This means that more attention will be given to elaboration of the precautionary principle and to monitoring the recommendations on, and processing of, permit applications.

A number of EU member states (France, Greece, Luxembourg, Denmark and Italy) stated at the Environment Council of 24 June 1999 that they will apply a de facto moratorium on applications for the marketing of genetically modified products. Aforementioned countries have a blocking minority within the EU with regard to applications for approval of genetically modified products.

In view of the position of a number of member states it is questionable whether large-scale commercial cultivation of genetically modified crops will in fact undergo such growth as observed in North and South America. The European import of GMOs and their products – chiefly from the United States and Canada – is stagnating due to the de facto moratorium within the European Union. This category includes plant raw materials, animal feed materials and food (ingredients). The resistance in many European member states to GMOs in the environment and in foods has led to impasses and indecision regarding approval within the European Union. In order to break this impasse the European Commission proposed during the Informal Environment Council of 14 July 2000 that, among other things, the amendments to Directive 90/220/EU be implemented as if these amendments were already in force. This proposal elicited a generally reserved response from the EU member states. By now the European views have also influenced countries in other parts of the world, such as Australia, New Zealand, Japan, Korea, Thailand and various developing countries. These countries are becoming increasingly cautious and are setting more and more requirements for the import of genetically modified organisms and their products.

· Biosafety Protocol
Various producers and supermarket chains in the European Union are responding to consumer concern or are taking advantage of market opportunities offered by GMO-free products. This means the increasing use of GMO-free chains, the production of GMO-free raw materials or the replacement of raw materials from genetically modified organisms by GMO-free raw materials. In addition, some supermarket chains in various European countries only sell products that do not contain genetically modified organisms.

The distinction between streams with GMO-free raw materials and with genetically modified raw materials necessitates general agreements on environmental assessment of GMOs. The Biosafety Protocol, created under the auspices of the Biodiversity Convention, is a significant first step in this direction. On 24 May 2000, during the conference of parties at the Biodiversity Convention in Nairobi (Kenya), the Biosafety Protocol was signed by about 64 countries, including the Netherlands. The Protocol aims to protect the environment against the possible risks involved in cross-border traffic in living modified organisms (LMOs). This chiefly concerns viable genetically modified plant seeds. All processed products and animal feeds (soya meal, maize gluten and suchlike) are not covered by the terms of this Protocol.

The preamble states that the Protocol is subsidiary to other conventions (such as the WTO convention). Firstly this means that every country can decide for itself whether it wishes to permit the cross-border transport of GMOs or not, and secondly that no changes are made to the rights and obligations resulting from other international agreements. The most important points of the Protocol are (1) that cross-border transport of genetically modified crops must be announced beforehand and (2) that not responding to an import request may be interpreted as tacit approval. The country of import may take the precautionary principle into account when making its decision. A separate procedure has been included for the import of bulk goods containing GMOs; among other things, this places on the importer an obligation to provide extensive information. Bulk goods must herewith be identified with the statement "may contain LMOs". The world's major producer of GMOs, the United States, has not ratified the Biodiversity Convention and thus cannot be party to the Biosafety Protocol. The parties to the convention have agreed that the transactions between a convention party and a non-convention party must take place in accordance with the aim of the Protocol.

The Lower House has already been informed in more detail, in the letter of 22 March 2000, about the agreement reached on the Biosafety Protocol. The European Commission is currently analyzing the consequences of the Biosafety Protocol for the entire framework of community legislation on GMOs. The results of this examination will form the basis for any amendments proposed by the Commission. The government will present the Biosafety Protocol to Parliament for ratification in mid-2001.
Working on the basis of the provisional text of the Protocol, it will be examined whether changes should be made to Dutch or European legislation. At the international level the Netherlands will actively participate in further elaboration and implementation of the Biosafety Protocol through the working programme of the Intergovernmental Committee for the Cartagena Protocol (ICCP-working programme).

· Other international developments 

Another important international agreement that is important for cross-border traffic in biotechnology products is the WTO agreement on Sanitary and Phytosanitary Measures (SPS). The SPS agreement provides a mandatory legal framework for protecting human, plant and animal health by setting conditions for the import of biotechnology products. The SPS agreement also contains an article setting out the precautionary principle.

Recently the European Commission and the United States set up the Transatlantic Biotechnology Initiative within the framework of the Transatlantic Economic Partnership (TEP). This is partly an advisory forum and partly intended to facilitate an intensive discussion between governments within the European Union and the United States. This partnership also involves biotechnology working groups, namely the Task Force on Biotechnology and the Agri-food Biotechnology Group. Recommendations to governments are prepared in the Transatlantic Business Dialogue, the Transatlantic Consumer Dialogue and the Transatlantic Environmental Dialogue.

One important organization for the harmonization of safety assessments of foods in international trade is the Codex Alimentarius (drawn up by the Food and Agricultural Organisation (FAO) and the World Health Organization (WHO)). In the opinion of the government, agreements on the way in which food safety is to be guaranteed should preferably be made within the Codex Alimentarius. As standards formulated in the Codex can form a WTO-accredited basis for SPS measures, this also serves to ensure the safety of cross-border traffic in biotechnology products. The biotechnology field is now receiving specific attention from the Task Force on Foods Derived from Biotechnology, operating in the context of the Codex. This group has the task of developing standards and guidelines for foods derived from biotechnology, making recommendations on the labelling of foods containing biotechnology products or obtained through biotechnology, and monitoring relevant international organizations. Its activities will be evaluated in 2003. The Task Force  meets annually; in 2001 it will begin by establishing the general principles for risk analysis and guidelines for risk assessment. The corresponding text is being prepared by a working group meeting in Japan in July and November 2000. Through this working group the Netherlands is participating in the preparation of the Task Force.

An initiative that has intensified the international policy discussion is the Ad hoc group on Food Safety of the OECD. Under Dutch chairmanship and prior to the G7 (G8) meeting in Okinawa in July 2000, this group drew up a compendium of national food safety systems and activities and a compendium of international food safety activities. This group's mandate has now expired. It is now being established how this policy dialogue can be continued within the OECD framework. In addition, the OECD has three permanent groups in the field of biotechnology: the OECD Working Group on Harmonization of Regulatory Oversight of Biotechnology (environmental aspects), the Task Force for the Safety of Novel Foods and Feeds (food safety and animal feed safety, risk assessment) and the Working Party on Biotechnology of the Committee for Scientific and Technological Policy (research, technology and innovation).

Two organizations in the animal and plant field, each of which has a biotechnology group, are the International Office of Epizoots (IOE; prevention of the spread of animal diseases, harmonization of import and export rules for animal health) and the International Plant Protection Conference (IPPC) with a working group on GMOs and ‘invasive species’.

In the framework of the Biodiversity Convention, the Codex Alimentarius, the OECD and other international forums, the Netherlands will aim to promote harmonization of the criteria for risk assessment, management, communication and the uniform elaboration of the precautionary principle. The Netherlands will also continue its efforts to provide the international environment conventions with effective procedures and mechanisms for settlement of disputes.

4.3
Biotechnology and development aid

As indicated by, among others, the World Bank in its 1999 annual report, biotechnology applications provide developing countries with various possibilities for increasing food security. Most biotechnology inventions are however not tailored to the needs of, and circumstances in, developing countries. Moreover, many developing countries lack the institutional capacity for creating adequate legislation for the assessment of biotechnology products. The intellectual property aspects of biotechnology applications are also of great importance for developing countries. After all, many small farmers are dependent on free access to locally produced basic materials.

Since 1991 the Ministry of Foreign Affairs has been conducting development aid programmes aimed at using biotechnological developments for increasing food security and promoting sustainable and often small-scale farming in developing countries. The programmes are constructed around three main elements: the integration of the development aspect in Dutch biotechnology policy, collaboration with four programme countries (India, Kenya, Colombia and Zimbabwe), and international coordination and cooperation. The research in the programme countries is intended to shape and apply biotechnology to the needs of small-scale producers. Decision-making on research priorities and on funding, implementation and monitoring of projects is conducted by steering groups consisting of local representatives of the most important stakeholders, including small farmers, non-governmental organizations, researchers and policymakers. The research agenda of these programmes diverges from the international norm. The research focuses on different crops, resistances and properties than those invested in by the multinational business community. The research in the programmes thus also forms a counterbalance – from the perspective of food security and sustainable farming by small farmers in developing countries – to such threatening developments as the use of terminator genes, the exclusive attention given to herbicide resistance, "biopiracy or gene tourism" and the one-sided representation of interests in the (international) regulation of biosafety and intellectual property. Various socio-economic aspects of biotechnology have been researched both within the national programmes and through the support of international activities. This chiefly concerns research concerning the characteristics and effects of various systems for protection of intellectual property and proper regulation of biosafety (both environmental and food safety) in developing countries. This research has contributed to the public debate on the formulation of laws and regulations in developing countries, to the creation of training programmes for the implementation of these laws and regulations, to the coordination of policy, to the exchange of information and experience and to strategy determination in international forums (WTO and the Biodiversity Convention). These projects are making promising progress.

A discussion has now started within the context of the World Intellectual Property Organization (WIPO) on the relationship between biotechnology and intellectual property rights, prompted by the desire of developing countries to protect their genetic riches and to prevent biopiracy. The developing countries see points of departure for action and legislation in a range of conventions, including that on Trade-Related Intellectual Property Rights, the Union de Protection d'Óbtentions Végétales, the Convention on Biological Biodiversity and the Patent Law Treaty (PLT). Proposals will need to be carefully judged on their merits in the light of the various separate conventions. 

In addition, this framework also allows attention to be given to aspects of scientific and technical cooperation in the conservation and sustainable use of biodiversity, and to access to and transfer of technology. The WIPO bureau will gather new information by means of a survey; the results will become available later this year and be subject to further study.

Two policy tracks will be followed in order to help developing countries make optimum use of the opportunities of biotechnology and to combat possible threats. One track consists of three elements: (1) the provision of knowledge from public and private organizations in order to provide access to biotechnology applications tailored to local needs, (2) supporting developing countries in the development of their own research and policy agenda in the field of biotechnology, and (3) cooperation with developing countries in building up their capacity in these fields. In this context, stimulatory support will be given to research into a capacity build-up in the field of opportunity created by biotechnology for food crops in developing countries (for instance through collaborative projects between the Wageningen University Expertise Centre and developing countries).

The other track is the promotion of international agreements and legislation, in order for developing countries to draw maximum benefit from the opportunities of biotechnology and in order to contain, as far as possible, potential threats in the context of poverty reduction and sustainable development.
CHAPTER 5

Biotechnology and society

5.1
Introduction

Biotechnology applications are used throughout society, as indicated by Appendix 2. It is now clear that applications in, for instance, the agricultural and food sectors are viewed by some with a degree of reserve. Developments in health care are also viewed with reserve. This necessitates a careful approach to the issue of social support for biotechnology. In order to achieve this, an extensive framework of legislation has been created to ensure careful use of biotechnology applications; this legal framework is described in Appendix 1 to this document. Two important principles for implementation of this legislation are the precautionary principle and transparency.

Although the legal framework provides extensive safeguards, a frequently raised issue is whether everything that is technically possible is also desirable or not; various biotechnology applications are the subject of disquiet and concern. In this light the Lower House has called for a public debate on the applications of biotechnology in the agricultural and food sectors. This chapter first gives a brief overview of the legal frameworks and the accompanying points of departure, and then examines public acceptance and the debate in society at large.

5.2
Legislative safeguards for society

Much of the legislation on biotechnology constitutes implementation of international legislation, and in particular of European directives and ordinances. The legislation comprises many different legislative frameworks. Depending on whether a specific biotechnology application or a GMO is concerned, the following frameworks may be applicable to judgement of its permissibility:

· frameworks for assessing the safety of GMOs for humans and the environment, such as the GMO Decree;

· frameworks for assessing the product quality and product safety of, among other things, medicines and medical products from human and animal body materials, food or sowing-seeds and plant material;

· frameworks for assessing the permissibility of plant protection products;

· legislation concerning intellectual property;

· legislation for application to humans and for the protection of employees and animals.

For a detailed description and evaluation of how these frameworks relate to GMOs, refer to Appendix 1 and to Het verslag van een evaluatie van regelgeving inzake genetisch gemodificeerde organismen (Report on an evaluation of legislation pertaining to genetically modified organisms ) (TK 1995-1996, 24 400 XI, no.37).

The government conclusions of the time contained in this evaluatory report can be summarized as follows:

· The various legislative instruments are practicable and meet the general requirements for legality, implementability, clarity, enforceability and effectiveness.

· The system of separate regulations covers all currently known aspects and thus no gaps can be identified. Nor are there any indications of coordination problems so serious that separate, integral legislation is called for.

The evaluation of legislation on genetic modification was the subject of extensive discussion in the Lower House in 1996, and led to two progress reports on biotechnology and food in November 1996 and April 1999; these reports were issued by the Minister of Agriculture, Nature Management & Fisheries and the Minister of Health, Welfare & Sport, in close collaboration with the Ministry of Housing, Spatial Planning & Environment and the Ministry of Economic Affairs (TK 1996-1997, 25126 no.1; 1998-1999, 26407 no.2).

The conclusions of this evaluation are still supported in general terms. Only in a few cases do the conclusions require a degree of adjustment. These adjustments, together with the developments taking place after 1995 in the legislative field, are described in the following chapters. The legislation in the field of biotechnology and of genetic modification in particular will be regularly evaluated on aspects such as transparency, comprehensiveness, implementability and enforceability. In addition, the government will have the legislation pertaining to biotechnology research evaluated at regular intervals in order to establish its transparency and the administrative burden on expertise centres and the business community, while of course paying due attention to the precautionary principle. In this context the KNAW has been asked to investigate the expertise centres' experiences with the existing legislation. A similar request will also be made to the biotechnology industry through the Netherlands Biotechnology Association (NIABA).
5.3
Principles of policy and legislation 

General principles of policy and legislation on biotechnology are: legality, implementability, enforceability and effectiveness, quality and safety, transparency and application of the precautionary principle.

· The Precautionary Principle
The points of departure for application of the precautionary principle are set out in the recent Commission announcement. Refer to Chapter 4 for a description of this. The precautionary principle is for instance one of the principles applied by the Ministry of Housing, Spatial Planning & Environment in implementation of the GMO Decree. The precautionary principle is implemented in various legislative tools, including the GMO Decree, through the use of a notification system for procedures with GMOs within institutes and a permit system for field trials with GMOs (see Chapter 6.2).

· Transparency
The free availability of information and the transparency of decision-making is – with due consideration for the protection of confidential business information – one of the pillars of government policy, certainly in the field of modern biotechnology.

This means, for instance, that documents relevant to the issue of permits on the basis of the GMO Decree or the Biotechnology in Animals Decree be made available for inspection, or that relevant information such as the permits currently being considered on the basis of the GMO Decree or species lists be placed on an Internet site. Both the government and the business community have a role to place in realizing the principle of transparency. For the government it is important to maintain transparency towards the public and also transparency, and thus the accompanying legal security, towards the business community. This striving for optimum transparency has, in practice, led to all documents relevant to the issue of (GMO) environmental permits not only being made available for inspection, but since mid-1999 also being placed on the Internet site of the Ministry of Housing, Spatial Planning & Environment. The Netherlands has also shown itself a major advocate of optimum transparency at the international level. Transparency is specifically emphasized in the Common Standpoint on the amendments to Directive 90/229/EU.

The business community and expertise centres also benefit from the greatest possible degree of transparency, since this affects consumer acceptance of their services and products. This consideration is also being increasingly recognized by the business community and expertise centres themselves. The government is able to promote certain developments to some extent, but ultimately it is the consumer who decides which products he buys. One factor in product acceptance (in a modern society with mature citizens) is that the citizens be informed of the composition of products, for instance through product information on the label.

5.4
Communication, public debate and the Biotechnology Commission

Biotechnology research and applications have major ethical and social consequences. In discussions on biotechnology many applications in agriculture and food, together with some applications in health care, lead to debate and even to controversy.

It is important these areas be subject to the greatest possible openness. The need felt by citizens to participate in the public debate is sure to grow as the applications of biotechnology research increase in number and occupy an ever more important place in daily life. Since biotechnology research pushes back the boundaries of our knowledge and ability regarding life itself, it can raise ethical questions and objections regarding both the research itself and the applications produced by this research. This concerns not only intrinsic ethical issues (concerning the value and rights of humans, animals and plants) but also consumer confidence. It is important that research be promoted without losing sight of ethical discussions in specific areas.

The debate on biotechnology has been underway in the Netherlands for some time. Refer to Appendix 2 for the discussion and information activities that have already taken place. A wide range of issues, often of a generic nature, have been dealt with, for instance whether genetic modification of animals is ethically acceptable. In recent years there has been a shift in focus to specific applications, for instance whether xenotransplantation and cloning are acceptable.

Before a public debate can be commenced it is important to examine the social consequences of the various applications; the Rathenau Institute and 'technology assessment' have a role to play here. Furthermore, information must also be give to the general public. The Ministers of Education, Culture & Welfare, of Economic Affairs and of Agriculture, Nature Management & Fisheries have set out their views on communication of knowledge and technology in the policy document Wetenschap- en Techniekcommunicatie (Communication of Knowledge and Technology), submitted to Parliament at the end of April 2000. This document announces the setting up of a 'rolling agenda' for combined communication activities relating to important themes, including particular attention to themes in the general area of biotechnology. The necessary communication activities will be jointly financed by the departments concerned, while Stichting WeTeN will function as national expertise centre.

· Public debate on applications in the health care sector
Communication with involved parties, including society at large, is an important factor in the development of a policy on biotechnology in the health care sector. Major goals in this respect are formation of opinions, judgements and possibly the development of public support.

In recent years increasing interest has been shown at both the national and international levels in organizing public debates on subjects relating to developments in the biomedical sciences. This and other factors prompted the Ministry of Health, Welfare & Sport to organize a public debate on cloning (1998-1999) and, recently, the debate still in progress on xenotransplantation. The chosen approach to the cloning debate failed to reach a sufficiently wide public. In December 1999 this led to the report Over de organisatie van publieke debatten (On the organization of public debates), recently sent for inspection to the Lower House. 

The recently completed survey and information phase of the public debate on xenotransplantation, initiated at the start of 1999 in accordance with the government standpoint, will now be followed up. A special website has been created to enable citizens to find out more about xenotransplantation; this has been operational since the end of 1999 (www.xenotransplantatie.nl).

Following submission of the bill for the Embryowet (Embryo Act; procedures with sex cells and embryos), attention will given to communication with the public. Information will be provided in various manners in an attempt to awaken interest in the subject, thus encouraging people to form a verdict on the choices set out in the bill.

In view of the rapid developments in the field of medical biotechnology and genetics, it is desirable that the various parties in the field, including the government, should meet regularly for consultation and/or coordination. In 1999 the Minister of Health, Welfare & Sport consequently supported the creation of the Medical Biotechnology Platform, chaired by D.J.D. Dees, in which various organizations and departments participate. The goal of the Medical Biotechnology Platform is to contribute to responsible decision-making on the development and application of medical biotechnology. The coming autumn will see the creation of the Genetics and Health Care Forum.

· Debate on biotechnology and food
In the summer of 1999 the Lower House approved a motion in which it requested the government to organize a public debate on biotechnology and food, focusing on the ethical and social aspects. In the process, the Lower House also asked for creation of a Biotechnology Commission which could play a role in the public debate. In view of the subject matter the Ministry of Agriculture, Nature Management & Fisheries has been given responsibility for coordinating the public debate and the Biotechnology Commission. The ministries involved have now commenced organization of the public debate. Two steps have been taken to prepare this debate:

1.
a survey of public opinion and 

1.
an exploratory phase. 

In September and October 1999 a survey of public opinion was conducted on behalf of the Ministries of Economic Affairs, of Agriculture, Nature Management & Fisheries, of Housing, Spatial Planning & Environment and of Health, Welfare & Sport. This survey enabled current views on modern biotechnology to be established.

One initial conclusion is that biotechnology occupies a relatively low position on the social agenda: public safety and health care are at the top of the list. A fairly stable distribution of consumer opinion has been established over time, with 18% taking a positive view of applications involving genetic modification, 29% taking a negative view, 53% taking a neutral view and 10% with no clear opinion. This survey has also shown that there is a relatively large desire for labelling of foods on a broad scale and that freedom of choice continues to be given high priority. A second conclusion is that almost all social organizations see advantages in the application of genetic modification for medical and pharmaceutical purposes. There is wide agreement on the desirability of a public debate. One important point on the agenda should be the weighing up of benefits and risks. The government should actively provide the general public with information on modern biotechnology. 31% of Dutch consumers believes that market approval by the government does not mean that safety is guaranteed.

Four organizations (Stichting Consument en Biotechnologie (the Consumer and Biotechnology Foundation), the Centrum voor Landbouw en Milieu (Agriculture and Environment Centre), Schuttelaar & Partners and Milieudefensie (Environmental Protection)) have jointly sounded out the wishes of stakeholding organizations regarding a public debate on gene technology and food production. In the course of four workshops a large number of people from the agriculture and science sectors, the production chain and social organizations were asked about their wishes regarding, among other factors, the goal, content and form of the debate.

These meetings revealed that there is wide support for a public debate on gene technology and food production and that all parties are in principle prepared to take part in this.

The public debate must contribute to a balanced formation of opinion on gene technology and food production, and should thus also inform the general public about gene technology. It is emphasized that the aim is not to reach a consensus. During the debate the government and political parties should adopt an actively receptive attitude. The process should be commenced with a fundamental debate on 'sustainable food production' (with the emphasis on agriculture), dealing with the benefits and risks and attempting to chart as clearly as possible where the uncertainties lie and where more knowledge is required. The debate should be open to participation by both interested organizations and the general public. A mix of different media at various levels of abstraction is required in order to allow both groups access to the debate. If the debate is to proceed well, then good, factual information is required, tailored to the wishes and levels of knowledge of the target groups.

The results of the survey of public opinion and the exploratory phase have led the government to decide to focus the public debate specifically on the ethical and social aspects of (modern) biotechnology and food. The aim of the debate is to clarify the general conditions under which biotechnology in the food sector is socially acceptable. A debate intended to involve a wide public, including interested organizations, is planned for 2001. Prior to the debate itself the public will be provided with extensive information. The government will use the results of the debate to evaluate and possibly adjust its policy.

The creation of a Commission on Biotechnology and Food is proposed. This commission will consist of authoritative persons in the fields of biotechnology, communication sciences, ethics and social sciences; it will have the following tasks:

· directing the public debate;

· formulating the final report to the Minister of Agriculture, Nature Management & Fisheries.

This autumn the Minister of Agriculture, Nature Management & Fisheries will inform the Lower House of the details of the commission make-up and the form of the debate
CHAPTER 6

The government position on current themes

This chapter examines various current themes relating to biotechnology, many of which transcend the realm of biotechnology itself.

These broad-based discussions include: What are the opportunities and perspectives created by this new knowledge and technology? What are the social and ethical consequences? Is widespread use of plant protection products desirable? Some aspects of these broad-based discussions are relevant to this document. Is it possible, for instance, to achieve a major reduction in the use of plant protection products through genetic modification? Do we sufficiently understand the risks involved in field trials of GMOs? Does society actually wish for all the developments that are technically possible? Is widespread use of antibiotics, and the resulting development of resistance in bacteria, endangering the future use of antibiotics in human medicine? The following sections deal with aspects of such current themes in relation to biotechnology.

6.1
General

· Antibiotic resistance marker genes
Antibiotic resistance marker genes are used during the genetic modification of plants in order to select plant cells or micro-organisms which contain the intended modification. The question raised by the presence of such genes in plants is whether the genes can be transferred intact, via the soil or through digestion of plant material, to pathogenic bacteria ('horizontal transfer') in the digestive tracts of humans and animals. If such a transfer should take place, it could lead to an increase in resistance and thus to reduced effectiveness of antibiotics in human or veterinary health care.

Such horizontal transfer from plants to bacteria has only been observed in a very few cases in nature and in crop cultivation, under methodologically incorrect experimental conditions. This means that no conclusions may be drawn from these experiments regarding the occurrence and the likelihood of horizontal transfer in nature. In theory, however, such a transfer could occur in large-scale, commercial applications. One must then ask what the effect of a possible transfer would be on the effectiveness of antibiotics in human or veterinary health care. Various scientific institutes in the Netherlands and abroad have studied the risk of gene transfer, including the Commission on Genetic Modification (COGEM), the State Institute for Quality Control of Agricultural Products of the Agricultural Research Department (RIKILT-DLO), the Scientific Steering Committee of the European Commission and the FAO/WHO. Although the chance of transfer is estimated to be very small, for precautionary reasons most bodies recommend that antibiotic resistance marker genes should be removed from genetically modified plants before these are introduced into the environment on a large scale. It is also recommended that use should be avoided of genes that make plants resistant against antibiotics which are not used in human or animal health care.

In view of the above, taking into account the precautionary principle and the aforementioned recommendations, approval will not be given to any large-scale market introduction of genetically modified organisms that contain antibiotic resistance marker genes. The application of antibiotic resistance marker genes in genetically modified organisms for the purpose of field trials will be limited to the genes nptll and hpt. These genes lead to resistance to antibiotics which are no longer important to human and animal health care and can be used in field trials without concerns about reduced effectiveness. In accordance with the wishes of the Lower House, expressed in the motion of 1 July 1999, the European Commission will be informed of this policy on antibiotic resistance marker genes.

· Enforcement 

Enforcement and monitoring with regard to market-approved products. 

The government is promoting the development of analysis methods. In this context the Ministries of Agriculture, Nature Management & Fisheries, of Housing, Spatial Planning & Environment and of Health, Welfare & Sport have commissioned RIKILT-DLO to develop an analysis method for the detection of genetic modifications, based on DNA chip technology. This technology is better suited to routine use, has a higher testing speed and the test material is easier to handle than in comparison to existing methods.

The RIKILT-DLO project on multifunctional detection methods has shown that two points are of vital importance:

1.
Provision of a good, validated detection method for the GMO as a condition for receiving a permit for a field trial and/or market authorization.

2.
Mandatory provision of reference material for the development of multi-detection methods by the government to enable control, monitoring and supervision.

In addition, various projects and working groups are being funded on the basis of the fifth European Framework Programme; these projects and groups focus on the charting, development and improvement of methods and techniques for establishing food safety in relation to biotechnology.

The Joint Research Centre of the European Union in Ispra (Italy) is conducting programmes to standardize analysis techniques within the European Union.
· Supervision under the GMO Decree
The Environment Inspectorate carries out initial monitoring at a general level of authorized activities involving 'confined use', with more detailed inspection on a random basis. This operational method has been made possible by the amendment to the GMO Decree in 1998, whereby companies are obliged to maintain a quality management system for GMOs that includes rules for internal organization, procedures, safety regulations and administration.

Supervision of field trials takes place on a more detailed basis. Some 20 permit holders are engaged in procedures involving 'introduction into the environment' at one or more locations. In the future it is hoped to introduce a quality management system analogous to that already in place for 'confined use'. There will be more intensive scrutiny of the distinctiveness and clear profile of the field trials and of the companies' own supervision of the field trial sites. Attention will also be given to the size, the location and the timing of the field trials and the number of trial fields.

The Environment Inspectorate will conduct more theme-related supervision. The monitoring frequency for confined use will be set at once every two years, while that for field trials will remain at an average of once a year. Greater attention will be given to the import of GMOs and to chain research in order to conduct a more focused search for any unannounced activities.

In order to increase the enforceability of regulations on GMO-free foods, for instance, more attention will be devoted to the collection of samples, to detection and identification of genetically modified organisms. Work will thus continue on the development of a GMO detection and identification method in order to simplify the process of verification.

6.2
Themes relating to the environment 

· COGEM
Since the start of the 1980s, COGEM has been the government's technical and scientific advisory body on genetic modification. Considerable technical and scientific advice on the complex and rapidly developing field of genetic modification will continue to be required in the coming years. For this reason the COGEM structure was legally defined in the Environment Management Act in 1997.

In view of the questions raised about the task and the independence of COGEM, its composition, task and working methods have been reviewed in order to increase the transparency of the advisory process and to increase the input of ecological knowledge. The transparency of the operations is currently being enhanced by the public nature of the recommendations and the meetings of COGEM and its subcommissions.

COGEM's task is to provide technical and scientific recommendations (solicited and unsolicited), taking into account the social developments in the field of genetic modification and remaining open to discussion. This means that COGEM must not only consider these developments when making recommendations on individual cases, but also that it must periodically indicate what developments it expects for the future.

COGEM will be expanded in order to fulfil this task. Several new members will be appointed, comprising experts in the fields of ecology, ethics and social sciences.

In order to improve transparency, COGEM will need periodically to explain – at a higher level of abstraction than in recommendations on individual cases – various aspects of its workings, such as how risk assessment is conducted in the social context, with specific attention devoted to scientific doubts and uncertainties. Furthermore, in its recommendations on individual cases it will need to provide more transparency on the applied form of risk assessment.

· Weighing up acceptable risks, ecological effects and (ir)reversibility.

The precautionary principle is one of the principles applied by the Ministry of Housing, Spatial Planning & Environment in the implementation of the GMO Decree. This precautionary principle is implemented in the GMO Decree by, for instance, the introduction of a permit system for field trials with GMOs (crops); under this system applications with GMOs are only approved if a risk assessment has indicated that the potential risks of the application in question are acceptable.

Risk assessment of GMO field trials takes place using the 'case by case' and 'step by step' method. This means that each use of GMOs in a permit application is judged separately and that the risk assessment is geared to the specific situation of the GMO application. It also means that a permit application must be accompanied by a detailed profile of the GMO and a detailed description of the proposed procedures with the GMO.

The risk assessment then begins with an identification of potential harmful effects on humans and the environment resulting from the introduced genetic properties, the organism used, the specific application and the circumstances under which the application will be used. Harmful consequences for humans and the environment are regarded as including the effects on the ecosystem and safety of animal feed. The identification of harmful effects is followed by an estimate of the probability that such an effect will occur. The ultimate risk is a combination of the seriousness of a certain effect and the probability that it will occur. The more serious the effect or the greater the probability, the higher the risk.

Uncertainties are encountered when estimating the probability of a certain effect occurring. For instance, the possibility of a gene (such as an antibiotic-resistance gene) being transferred from a genetically modified plant to another type of plant or to bacteria. If no adequate data is available to estimate the chance of such a cross-breeding or transfer, then it is assumed that cross-breeding or transfer will take place, and one then asks what the effects of this would be. In such cases, therefore, a worst-case approach is taken.
· Ecology 

As stated above, the possible effects of GMOs on the ecosystem are considered when assessing the risks to humans and the environment. Some believe that the knowledge and experience acquired by agrarian and improvement companies in the area of classical improvement and cultivation of certain food crops, often over decades and sometimes over centuries, can be used to make a responsible estimate of the ecological effects of a proposed genetically modified crop. By combining this knowledge and experience with the information collected through monitoring during the 'step by step' method and the development process of the genetically modified crop, one should be able to make a good estimate of the possible risks that the introduction or market approval could bring for the ecosystem.

Others, however, believe that current knowledge of ecology is too limited to safely allow large-scale field trials or market approval. They believe that more research is required into the possible effects of GMOs on the ecosystem into which they are introduced. Furthermore, they believe that more caution should be shown in order to prevent irreversible situations.

The available fundamental knowledge of ecological systems and possible ecological effects is indeed limited. Extension of this knowledge is expected to continue for many years to come. At this juncture it is important to note with regard to the manageability of any ecological risks that there are important differences between various organisms – besides actual genetic modification – and between various projected modifications

The risks are thus assessed on the basis of available information or, if this is not available, on the basis of a worst-case scenario. If the risks are regarded as acceptable, then permission is granted for a field trial with GMOs. The introduction will always take place in line with this precautionary principle. If sufficient data is lacking then an acceptable risk level can also be obtained through the imposition of a series of additional regulations, such as the removal of inflorescence, confinement of the working area, conducting a field trial during a certain period of the year, etc. Such regulations can be adjusted in the course of time and as knowledge increases.

As a result, field trials or market introductions are only permitted if it has been sufficiently shown in a scientific manner that these trials or introductions do not constitute a risk to humans and the environment, or at most an acceptable risk. Only when application of the 'step by step' method and an exhaustive risk analysis have reasonably indicated that a crop constitutes no risk, or an acceptable risk, to humans and the environment will it be authorized for the market.

If insufficient certainties in the assessment indicate that the risk may be too great – because the effects may be serious and the chance of them occurring is too great – then in accordance with the precautionary principle the introduction will not be authorized.

· (Ir)reversibility
The degree of (ir)reversibility of the effects of the field trials is also considered in the assessment. Important parameters in this assessment are:

· the possibilities for cross-breeding with wild relatives;

· whether a GMO or a cross-bred product could survive unassisted in the Netherlands;

· the degree of certainty with which possible effects can be predicted and the manageability of any possible effects. The degree of certainty or manageability is determined not only by the properties of the plant but also by the size of the field trial.

Since field trials are only permitted if the risks are acceptably low, this means that a field trial is more likely to be approved if the plant a) does not cross-breed with wild relatives; b) cannot survive unassisted in the environment; and c) when there is a high degree of certainty about the possible effects. If the reverse situation applies to a plant, approval is less likely. This means that in the case, for instance, of a field trial with a root crop, much data is needed on the behaviour of the GMO plant in order to judge whether the risks can be reduced to an acceptable level. This also means that as the size of the field trial increases, the manageability and certainty as to the effects decrease and thus that more knowledge of the GMO plant's behaviour is required before any field trials can be permitted. Furthermore, any possible risks can also be reduced to an acceptable level through maintenance of isolation distances between GMO and non-GMO crops.

The method of risk assessment will be evaluated and adjusted if necessary. The risk assessment will also devote more specific attention to the possible ecological effects of introducing GMOs into the environment and of market approval of GMOs. Attention will be given to ways of better embedding the ecological aspect of risk assessment in the legislation.

The transparency of the conducted risk assessment within the framework of the GMO Decree permit provision and the way the location of the field trial is indicated in the permit will both be improved.

The findings on ecological research and monitoring will also prompt the Minister of Housing, Spatial Planning & Environment to provide more funds for research in the ecological field, in addition to the aforementioned fundamental research into the workings of ecosystems. This research will be conducted on behalf of the Ministry of Housing, Spatial Planning & Environment. The projects will in part be formulated on the basis of the research questions raised during recommendations on field trials and market approval applications, and in the process make maximum use of experience gained in the field of ecological research abroad.

In addition, this ecological research will play a greater role in the monitoring of products once they have been approved for the market. In the near future it will be considered, partly in an EU context, what extra research efforts are needed, in addition to the existing monitoring conducted by companies, in order to properly monitor the introduction of novel crops.
· Plant protection products and GMOs

Objections are often submitted in the context of the GMO Decree against the use of herbicide-resistant genes in field trials with GMO crops. The objections are prompted by the possible effects that may result when the GMO is combined with the plant protection products, and also by the question whether the use of plant protection products is in itself desirable. The permissibility of plant protection products for use with particular crops is regulated by the Bestrijdingsmiddelenwet (Plant Protection Products Act). In late 2000 the Ministry of Agriculture, Nature Management & Fisheries will organize a discussion meeting with social partners in order to formulate policy options for crop protection policy in relation to biotechnology. The results of this meeting can contribute to solutions to the problems described here.

The Minister of Agriculture, Nature Management & Fisheries and the Minister of Housing, Spatial Planning & Environment will study the approval policy of the Board for Approval for Plant Protection Products with respect to the nature and scope of the use of plant protection products with genetically modified crops. If any deficiencies are established, solutions will be sought where possible in existing legislation (Plant Protection Products Act).

6 .3
Themes relating to health care

· Effects of biotechnology developments on health care
The current and future applications of biotechnology in the health care field include both the applications focusing directly on the use of knowledge on the organization of genetic information in the human genome (genomics), and also the applications focusing on such procedures as cloning, gene therapy, xenotransplantation or the use of GMOs for the production of medicines. Although the majority of these applications do not as yet involve routine use, it can nevertheless be assumed that biotechnology will have a major effect in those areas of health care where it presents important new methods for improving diagnosis, prevention and treatment of sick persons. Besides these product-oriented effects, biotechnology also has an influence on the organization and infrastructure of health care. The most striking trend is the increasing importance of prevention (predictive medicine). Another strong future trend is the shift to extramural care, made possible by medical technology to support or replace current methods and by obviation of the need for surgery. As a consequence, in the future it will be necessary to adapt the structure of health care to meet these changes.

In principle the government takes a positive view of the application of modern biotechnology in creating new methods of diagnosis, prevention and treatment of human diseases. However, many applications are still at the research stage and it will be some time before any routine applications will be possible. Whether and how a new possibility in health care is actually used will not only depend on the assessment of its ethical acceptability and the quality and safety of the new application, but also to a great extent on the related financial aspects. The current legal framework is sufficient for the further management of responsible introduction of GMOs in the health care sector. Attention must be given not only to the product-related effects of biotechnology but also to changes in the organization of health care.

In view of the above, the Foundation for Future Scenarios in Health Care (STG) will be asked to chart in more detail the possible future influence of biotechnology on the organization of health care.

In addition, various innovation-related initiatives are currently underway. The Council for Public Health and Health Care (RVZ) is working on an exploratory study on technological innovation in the health care sector. The Council for Health Research (RGO) will issue a recommendation on technological innovation and health research. The RGO and the Future Shape of Technology Foundation (STT) are jointly surveying the future of transmural home care technology.

· Diagnostics 

This year the Minister of Health, Welfare & Sport will inform the Lower House in more detail about the application of genetics in health care and the related consequences. The policy document will examine genetic diagnostics, but also, for instance, the application of genetics in the treatment of patients. The social, psychosocial, legal and medical-ethical aspects of these applications will also be examined.

· Pharmaceuticals 

Biotechnology techniques have been used in the pharmaceuticals sector for the production of medicines since the 1970s. Innovations are expected chiefly in the field of 'pharmacogenomics'. Pharmacogenomics is the field of research primarily concerned with the link between genetic factors and effect of certain medicines in patients. Results obtained from pharmacogenomics research will provide greater understanding of the differences observed in the metabolic reactions of various patients when taking the same medicines. This will enable medicines to be better tailored to patients and unnecessary negative effects can thus be avoided. On the other hand, it is exactly these medicines which will increase cost pressures in the health care sector due to the often high cost-price of the medicines, life-prolonging but not curative effects, long-term medication and early diagnosis.

· Orphan drugs
In 1997 the Minister of Health, Welfare & Sport asked the RGO for a recommendation on policy on orphan drugs. In 1998 the RGO issued a corresponding recommendation. Recently the Minister set out her standpoint on this subject to the Lower House (letter of 31 March, GMV 2058906). Medicines for the treatment of rare diseases, known as orphan drugs, will often be developed with the help of biotechnology techniques.

In order to promote the development of orphan drugs a coordinating national structure for orphan drugs will be set up, assigned to the field of Medical Sciences of the Netherlands Organization for Scientific Research (MW-NWO). This structure will focus on facilitating the development of orphan drugs and improving information provision for patients. The new structure must form a platform for all involved individuals and organizations such as patients, researchers, treatment providers, the pharmaceuticals industry and health insurers.

· Biomaterials
In recent years there has been a strong increase in the use of biomaterials of human origin, raising both ethical and legal issues. In this context the Ministry of Health, Welfare & Sport is currently working on various items of proposed legislation, including the bill on the use of body materials.

The use of biomaterials also raises questions about quality and safety. The recipient patient must, for instance, be assured that the therapeutically applied biomaterial is of good quality and safe. In order to limit as far as possible the risks of the use of human body materials in health care and to ensure the quality and safety of the body materials, the Ministry of Health, Welfare & Sport is currently developing the bill 'Safety and Quality of Body Materials Intended for Curative Treatment'. It is currently being discussed to what extent biomaterials prepared with industrial methods will come within the scope of this bill.

· Gene therapy
Following the request by the Minister of Health, Welfare & Sport in 1997, in 1997 the Health Council issued a recommendation on gene therapy. This recommendation gave attention, among other matters, to the combination of strengths to facilitate patient-related research in the field of gene therapy. In addition, the Council recommended that a feasibility study be conducted for a low-threshold, broadly accessible, central facility for the production and quality control of gene therapy vectors under Good Manufacturing Practice conditions. In April 1998 the government standpoint based on the recommendations of the Health Council was presented to the Lower House (TK 1997-1998, 25 973, no.1). This stated that the recommendations of the Health Council would be followed and that the support of such a central facility would be reviewed in the framework of the national orphan drug policy. On 27 March last the feasibility study, conducted by the Netherlands Organization for Applied Scientific Research (TNO-Prevention and Health), was presented to the Minister of Health, Welfare & Sport.

Towards the end of this year the government standpoint based on the study Haalbaarheid Centrale Faciliteit voor Vectorproductie (Feasibility of a central facility for vector production) will be sent to the Lower House.

In the above, gene therapy is taken to mean somatic gene therapy, i.e. making changes in the genetic material of body cells in a human. Hereby one should differentiate between this procedure and term germ line therapy, the latter referring to changes in germ line cells (sex cells or cells from a very young embryo) which are then transferable through heredity channels. The practise of germ line therapy in the Netherlands is currently subject to a moratorium (TK 1998-1999, 25 973, no.2).

· Xenotransplantation
On 2 February this year the Lower House conducted a general consultation on xenotransplantation, prompted by the government standpoint on the recommendation issued by the Health Council on Xenotransplantation (TK 1998-1999, 26 335 no.1). Following the general consultation the Lower House adopted a motion (TK 1999-2000, 26 335, no.5) on the realization of a (temporary) moratorium on the carrying out of virtually all clinical research and clinical applications in the field of xenotransplantation.

This wish to institute a moratorium was based less on principal ethical consideration than on the view that xenotransplantation is currently still associated with too many unknown risks. These entail the general risk of infection of the recipient with communicable pathogens which can occur in xenotransplantation and, when live elements are used, the specific risk of transfer of endogenous retroviruses.

This autumn a temporary moratorium on clinical research with, and clinical application of, living animal elements will be imposed by means of a General Order of Council by virtue of Article 3, Section 1 of the Wet op bijzondere medische verrichtingen (Special Medical Procedures Act). The Lower House has not expressed a wish to ban preclinical research involving animals. This means that such research may continue under the strict conditions of the current 'no, unless' policy (Biotechnology in Animals Decree under the Animal Health and Welfare Act).

· Ethics
The ethical, legal and social aspects of various current subjects in the field of biotechnology and health care are now receiving national and international attention. Discussions within the United Nations Educational, Scientific and Cultural Organisation (UNESCO), the WHO, the OECD, the EU and the Council of Europe have resulted in recommendations, directives and a convention (the Convention of the Council of Europe on Human Rights and Biomedicine). The aspects discussed include the acceptability of cloning techniques and procedures with sex cells and embryos.

With regard to cloning the government does not wish, until the discussion on this theme has been concluded in the Netherlands, to totally exclude the possibility of cloning for the purpose of developing (autogenous) cells, tissues and, possibly in the future, organs. For this reason the international discussions are being closely followed, including the way that the debate is being reflected in official texts.

With regard to the relationship between sex cells / embryos and cloning, the bill for the Embryowet (Embryo Act) imposes conditions and limitations for the relevant scientific research and the clinical applications. Certain procedures with sex cells and embryos that are regarded as morally unacceptable will, in line with the international consensus, be banned.
With regard to the application of biotechnology techniques, the 'no, unless' principle will continue to be applied as set out in the Animal Health and Welfare Act and the Biotechnology in Animals Decree. This framework will be used to consider the ethical aspects of biotechnology in animals. This legislation was recently evaluated and the results of the evaluation were communicated to the Lower House on 20 April 2000 (TK 1999-2000, 19 744, no.28).

6.3
Themes relating to agriculture, nature management and food

A number of aspects relating to implementation of the current legislation are the subject of public debate. Some of these have already been dealt with in Chapters 4 and 5, such as transparency and the procedures for field trials and market approval. Specific aspects relating to agriculture and food are labelling, freedom of choice and food safety.

· Labelling, freedom of choice and food safety
There is still a lack of clear rules governing mandatory information about the presence of GMOs or their products in foodstuffs. Important ingredients derived from GMOs that are chemically identical to ingredients obtained in the classical manner (soya oil, and sugar in the future) are exempted from mandatory labelling. This makes it impossible for the consumer who wishes to eat GMO-free food to make a real choice.

The European Commission has now drawn up the White Paper on Food Safety. This announces the creation of a European Agency for Food Safety that will work to provide the missing legislation on novel feeds, novel seeds and GMO-free chains outside organic farming. The Commission also intends an improvement in the labelling regulations for foods produced with the help of gene technology. The Dutch food sector and social organizations have – in consultation with the Ministry of Agriculture, Nature Management & Fisheries and the Ministry of Health, Welfare & Sport – indicated their willingness to cooperate in solutions for improved and transparent labelling of products made with the help of gene technology. This involves the production through the entire chain, as well as the issue of GMO-free chains (including organic farming). This forum will chiefly focus on legislation, enforcement and monitoring.

The White Paper on Food Safety and the European legislation on animal feeds, novel foods and other product legislation relating to gene technology products will be applied in order to produce the most comprehensive labelling possible. The promotion of innovative projects will be continued (and increased) in order to support the new system for governing the various GMO-free production chains and gene technology products.

6.4
Financial aspects

Funds have already been allocated, where necessary, in the budgets of the various ministries in order to cover much of the described policy. This section summarizes how the various plans are being, or will be, financed.

· Innovation promotion programme
The first instalment of the Innovation Promotion programme amounts to NLG 30 million and commenced in 2000; the budget for this scheme will be expanded. The Minister of Education, Culture & Science has asked the NWO, KNAW and VSNU to develop a proposal for this expansion. The organizations are expected to select a theme-oriented approach, and in this case funding will probably be provided for biotechnology research. This generic instrument is budgeted at NLG 55 million, with NLG 40 million from the Education, Culture & Science budget, and NLG 15 million from available promotional funds assigned within the NWO budget; NLG 2 million from the Agriculture, Nature Management & Fisheries budget, up to a maximum of NLG 50 million from regular NWO funds and up to a maximum of NLG 50 million from regular university funds.

· Biomolecular information science programme
This programme will be fully funded from the NWO budget. A maximum of NLG 20 million is available for this programme.

· Programme for Promotion of Innovative Medicines Research and Entrepreneurship in the Netherlands
Funding for this programme is arranged as follows: NLG 5 million from the NWO budget, NLG 4 million from the Economic Affairs budget for 1998, NLG 3.5 million innovation promotion funding earmarked by the Ministry of Education, Culture & Science in the NWO budget and NLG 2 million from the Ministry of Health, Welfare & Sport multiannual budget. On 31 March 2000 the Lower House was informed about the Innovation Promotion Programme by the Minister of Health, Welfare & Sport (TK, general session 1999-2000, 26800 XVI, no. 80).

· Agricultural research programmes relating to biotechnology
NLG 40 million per year is included in the Ministry of Agriculture, Nature Management & Fisheries budget in order to fund these programmes.

· Life Sciences Action Plan
Both Houses were extensively informed about the structure of the Life Sciences Action Plan in a letter from the Minister of Economic Affairs on 9 February 2000. The budget for this programme has already been included in the Economic Affairs multiannual budget.

· COGEM and ecological research
The financial basis for the expansion of COGEM with expert members from the fields of ecology, ethics and social sciences, as well as research in the field of ecology, will be provided from the Ministry of Housing, Spatial Planning & Environment budget.

CHAPTER 7

Summary and intended policy

This policy document has provided an overview of government policy on biotechnology. In addition, Appendix 2 of this document gives an extensive factual description of the current state of affairs in biotechnology, its developments and its applications. On the basis of this survey the government concludes that the enormous development already experienced in biotechnology in recent years will continue at an even more accelerated pace in the coming years. It is expected that the developments in biotechnology in the coming years will be comparable to the developments experienced in ICT. Biotechnology will thus exert a major influence on society and life in general, with major progress experienced in health care, agriculture and foodstuffs, the processing industry and the environmental sector. With due attention to the question of whether all developments in biotechnology are desirable, the government nevertheless believes that the developments in biotechnology cannot be halted because they are taking place at a global level. Bearing this in mind the government has decided to promote the development of biotechnology in a responsible manner.

Responsible means in this context that the applications will be subject to conditions designed to reduce the possible associated risks to an acceptable level. In the past decades a system of rules has been created in order to ensure that these possible risks are kept to an acceptable level. The government believes that this legislation and the present policy are workable and generally sufficient, but that certain aspects are open to a degree of improvement.

Dutch legislation on biotechnology is, to an important extent, determined by international conventions, EU directives and ordinances, etc. This international framework is not static either and in fact can be described as dynamic, as demonstrated by the proposed review of Directive 90/220/EU and the recently issued Biosafety Protocol.

The Netherlands supports the intention of the European Commission to implement the changes to Directive 90/222/EU as if these changes were already law, naturally subject to all due care.

The government has now translated these aforementioned improvements into intended policy on the following points.

· Knowledge development and innovation
The development of knowledge will be promoted by means of the NWO Innovation Promotion programme, in line with a proposal to be published later this year. In addition, a government standpoint on genomics will be formulated before the end of this calendar year.

The activities now commenced by the Ministry of Economic Affairs aimed at promoting innovation and new business in the field of life sciences will be continued energetically by means of the Life Sciences Action Plan and the generic legal instruments for technology. The Lower House will be informed of this progress on an annual basis.

· The use of antibiotic resistance marker genes in plants 

No further approval will be given to the large-scale market introduction of genetically modified organisms containing antibiotic resistance marker genes. The application of antibiotic resistance marker genes in genetically modified organisms for the purposes of field trials will be confined to the genes nptII and hpt. These genes lead to resistance against antibiotics which are not important in human and animal health care and can be used in field trials without the risk of reduced effectiveness of antibiotics in health care. In accordance with the wishes of the Lower House, expressed in the motion of 1 July 1999, the European Commission will be informed of this policy on antibiotic resistance marker genes.

· COGEM
The task of COGEM will be to issue technical and scientific recommendations (solicited and unsolicited), taking into account social developments in the field of genetic modification and adopting an open attitude to discussion. COGEM will be expanded in order to fulfil this task, and to this end several new expert members will be appointed, drawn from the fields of ecology, ethics and the social sciences.

In addition, in order to improve transparency, COGEM will need periodically to explain – at a higher level of abstraction than in recommendations on individual cases – various aspects of its workings, such as how risk assessment is conducted in the social context, with specific attention devoted to scientific doubts and uncertainties.

· Labelling and consumer freedom of choice
In order to allow the consumer to choose whether or not to eat GMO-free food, the European legislation on animal feeds, novel foods and other product legislation relating to GMOs and their derivative products will be used to achieve the most comprehensive possible labelling of products containing GMOs or substances derived from GMOs. In addition, stimulus and support will be provided for innovative projects aimed at setting up GMO-free chains, certification and labelling. Research into the effects of inclusion of complex gene combinations on food safety will be promoted.

· Public debate on biotechnology and food production 

The results of the survey of public opinion and the exploratory phase have prompted the government to focus the public debate specifically on the ethical and social aspects of (modern) biotechnology and food. The aim of the debate is to clarify the general conditions under which biotechnology in the food sector is socially acceptable. A debate intended to involve a wide public, including interested organizations, is planned for 2001. Prior to the debate itself the public will be provided with extensive information. The government will use the results of the debate to evaluate and possibly adjust its policy.

· Commission on Biotechnology and Food Production
The creation of a Commission on Biotechnology and Food is proposed. This commission will consist of authoritative persons in the fields of biotechnology, communication sciences, ethics and social sciences; it will have the following tasks:

· directing the public debate

· formulation of the final report to the Minister of Agriculture, Nature Management & Fisheries.

This autumn the Minister of Agriculture, Nature Management & Fisheries will inform the Lower House of the details of the commission make-up and the form of the debate.

� 	'Discipline Report on (Bio)medical and Health Sciences Research in the Netherlands', 1998.


� 	See, for instance, Nederlands observatorium van Wetenschap en Techniek 1998. (Netherlands Observatory for Science and Technology 1998)





