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I.
Introduction

The Swiss legislation on genetically modified organisms (GMOs) is interesting for several reasons: Switzerland that began in the early 1990s to address issues of genetic engineering has developed novel approaches and concepts for GMO-regulation such as the concept of “dignity of living beings” and the establishment of an Ethics Committee at an early stage. And not only was Switzerland a pioneer concerning labeling requirements for food products containing GMOs, it was also among the first states to introduce a threshold for such labeling. The Swiss regulation on GMOs is the product of a broad public debate within the Swiss population, which led to the emergence of a generally accepted approach to GMOs that was confirmed in two referenda in 1992 and 1998. The debates during the two referenda have revealed that all major concerns, interests and fears generally raised in the context of GMOs are present in Switzerland: Thus, while Switzerland shares on the one side European sensibilities with regard to environmental and social concerns, Switzerland has also a strong pharmaceutical and biotechnology industry. And while there is a powerful agriculture lobby, Switzerland has at the same time a major interest to avoid unilateral economic policy approaches and a strong commitment to the international trade regime established by WTO. In the light of its participatory system in which each major group can block political decisions, Switzerland had to develop an approach to genetic engineering that reflect all these seemingly conflicting concerns and interests.

This study will explore the Swiss regulatory approach to genetic engineering in the non-human area and GMOs and the values, interests and objectives that have determined this approach. Because the Swiss legislation on GMOs can only be understood in the context in which it was developed, Part II will first provide a very short introduction to Switzerland and its political system. Part III will further address the political and social-economic environment of the Swiss GMO-legislation and present an overview of the main actors involved such as the political parties, the science and research sector, the private sector and the civil society, and then identify the different values and interests involved. After this introduction to the political and social economic context, Part IV will summarize the history of the Swiss GMO-legislation and then present the content of this legislation. Part V will address specific issues such as the Swiss approach how to deal with the risks of GMOs under uncertainty and precaution, and international aspects. Thereby, it will specifically focus on the WTO-compatibility of the Swiss GMO-regulation. Finally, Part VI will summarize the main elements that have shaped and that are reflected in the Swiss legislation on GMOs. It will conclude that Switzerland, forced by its participatory political system, has taken a constructive and flexible approach taking fully into account all the different values and interests. It might therefore provide useful insights and helpful guidance for others.

II. 
A Brief Introduction to Switzerland

II.1 
The physical, human and economic context

Located in the middle of Western Europe, Switzerland is surrounded by Austria, France, Germany, Italy and Liechtenstein. Switzerland is a mountainous country with a peak elevation of 4 634 meters at the centre of the Alpine arc. About 25 per cent of its territory of 41 000 km2 is intensively farmed, 14 per cent are Alpine pastures, forest cover 32 per cent of the country, and buildings and infrastructure 6,5 per cent. Switzerland is poor in mineral raw materials and in energy resources other than water. 

The population of Switzerland is of about 7 million people, from which 4, 6 million are Swiss citizens. The population density in habitable areas is 350 inhabitants per km2, comparable to that of the most densely populated OECD countries.

Switzerland belongs to the richest countries of the world. Services such as banking and insurance generate 63,5% of Gross Domestic Product (GDP). Industry accounts for 33.5% of GDP. Such sectors as chemicals, pharmaceuticals, watchmaking and machinery are of international importance. Primary activities, including agriculture, generate 3% of GDP. Tourism accounts for 7% of total revenue in the country’s balance of payment. Switzerland has an open economy. The EU is Switzerland’s main trading partner, both for imports (79% of total) and exports (61% of total).

II.2
The Institutional Context

II.2.1
Federal system: competence of communities, cantons and federal state

Switzerland is a Confederation of 26 cantons (6 half-cantons). The federal constitution outlines the federal competencies. Genetic engineering clearly falls within the federal competence.

Each canton has its own constitution, parliament, government and courts. Its sovereignty is limited by the federal constitution.
 Cantonal law never takes precedence over federal law.
 The municipalities at a third level are autonomous within the limits of the cantons and the federal law. They have competencies in areas such as education, energy supply, local road building, civil protection and rural planning.

II.2.2
Federal Parliament

The federal parliament is composed of 2 chambers, the National Council with 200 members representing the „population“, and the Council of States with 46 members representing the „cantons". While the distribution of the National Council depends on the size and population of the cantons, each canton is represented by two and each half-canton by one representative in the Council of States. Together they are the legislative authority of the Confederation.

Both chambers have their parliamentary committees who prepare the debates. The committee for science, education and culture, as well as the committee for social security and health and the committee for the environment, spatial planning and energy had a leading role in the process for the elaboration of the new GMO-legislation. 

II.2.3
Federal Government

The Swiss government, the Federal Council, is composed of 7 ministers, the Federal Councilors. Each minister leads one of the following seven ministries or departments: The Department of foreign affairs (DFA), the Department of Home Affairs (DHA), the Department of Justice and Police (FDJP), the Department of Defense, Civil Protection and Sports (DDPS), the Department of Finance (FDF), the Department of Economic Affairs (DEA), and the Department of Environment, Transport, Energy and Communications (DETEC), each of which is divided in offices or agencies. With regard to GMOs, the Swiss Agency for the Environment, Forests and Landscape of the DETEC is the lead agency. Other agencies with competencies in the area include the Federal Office of Public Health (part of the DHA), the Federal Veterinary office, the Federal Office of Agriculture, and the State Secretariat for Economic Affairs (all part of the DEA) and the Federal Institute of Intellectual Property (part of the FDJP).

II.2.4
Direct Participation of the Swiss Population

Switzerland’s political system allows citizens to participate directly in the political decision making process. Switzerland is therefore often referred to as a “direct democracy”. At the federal level, there are three instruments which enable the direct involvement of the Swiss population in the political decision-making process:
 (i) the “constitutional initiative”: Swiss citizens can propose amendments to the constitution by presenting a "constitutional initiative" signed by at least 100'000 voters, such proposals have then to be voted on by the whole population; (ii) the "facultative referendum": the adoption of a new law, the revision of an existing law or the adoption of certain international treaties can be challenged by 50'000 voters in which case the new law or treaty has to be voted on by the whole population; (iii) the "obligatory Referendum": each constitutional amendment and the adoption of certain international treaties have to be voted on by the whole population.

III.
The Political and Social Context

III.1
Main Actors Involved 

III.1.1
The Swiss Population

While it is generally assumed that the debate on GMOs divides the population more or less into two groups, the opponents and supporters, a recent survey has revealed a third group, the so-called “pragmatists”.
 Members of this third group appreciate the potential economic and medical benefits of genetic engineering but remain nevertheless concerned about potential negative effects. They therefore tend to oppose genetic engineering in other areas than the health sector. From an overall perspective, the majority of the Swiss has a very critical approach to genetic engineering. Thereby, it is interesting to see that the acceptance of GMOs in general is very low in rural areas and big cities and rises among the young population and the male population.
 Moreover, the Swiss population makes a major distinction between the use of biotechnology in the health industry (including the pharmaceutical industry) on the one side and the use of biotechnology in agriculture and food processing on the other side. While medical applications are generally favored, the use for food production is rejected among all groups.

The cultural disparities between German speaking and French and Italian speaking people have resulted in different perceptions of genetic engineering. The 1998 referendum showed that the debate on the benefits and risks of GMOs was not as fierce in the French speaking part of Switzerland.
 Issues regarding ethics and the dignity of the living beings have not raised so many questions in the Latin parts of Switzerland.

III.1.2
The Private Sector, Farmers and NGOs

The main private actors favoring genetic engineering include industry and research. Thereby, it is interesting to note that important parts of Switzerland’s research activities are state funded.
 The pharmaceutical, the biotechnology, and the seed industry clearly stand in favor of genetic engineering and its applications. Interpharma, an association funded by pharmaceutical industries dedicates itself to inform people and government about positive outcomes of biotechnology in the pharmaceutical developments.
 Internutrition, a food research association funded by industries active in the biotechnological field regularly informs media and population about progresses and benefits of biotechnology.
 The Gensuisse Foundation, born in 1991 as an alliance of university researchers with the pharmaceutical industry, aims at promoting biotechnology through dialogue and debate.
 
The farmers approach genetic engineering generally with caution. There are approximately 76'000 farmers in Switzerland,
 organized mainly in four associations, depending either on their production methods or on the size of their industry: the Swiss Farmer’s Association;
 the Small and Middle Farmers’ Association;
 Uniterre
 and the Organic Farmers’ Association
. All four groups take at least a critical if not negative approach to the use of GMOs in agriculture.
 

Finally, the consumer groups and the environmental and development NGOs have similarly a very critical approach to GMOs. Consumer groups have built up a very strong position against food processing with GMOs. Moreover, they require strict labeling of any product that contains or has been processed with GMOs.
 Environmental groups such as Pro Natura, Greenpeace Switzerland and the Swiss section of the WWF stand firmly against uses of biotechnology in Switzerland. Developmental NGOs also oppose GMOs and their introduction in the third world.

III.1.3
The Political Parties

Not all political parties take a clear position on GMOs. The five biggest parties in the Swiss parliament are the Swiss People's Party (26% of the seats in the national parliament) which is the strongest right wing party; the Liberal Democratic Party (22% of the seats in the national parliament) and the Christian Popular Party (17% of the seats in the national parliament) which defend a more flexible, economy oriented position; and the Social-democratic Party (25% of the seats in the national parliament) and the Green Party (6% of the seats in the national parliament), both defending generally social and environmental interests. 

The Swiss People’s Party
 does not take a clear position in this debate. This party is in a difficult position as it is representing both the interests of the Swiss industry as well as of most farmers. A recent survey has shown that only 16% of its voters favor genetic engineering in general.
 

The Liberal Democratic Party,
 representing the economic sector, is the only political party fully supporting the development of gene technology.
 But even this party recommends a careful and sustainable development of this new technology and calls for responsibility towards the environment by the actors involved. While strongly opposing any moratorium, the Liberal Democratic Party supports the consumer’s right to free choice between GMO- and non-GMO-food. 52% of its voters favor genetic engineering.

While the Christian Popular Party
 has adopted a critical approach towards gene technology, it has nevertheless remained flexible to its uses. Thereby, it is important to note that the Christian Popular Party, as a party representing the Swiss middle-class, is often crucial for majority building. 34% of the voters of the Christian Popular Party favour genetic engineering.

The Social-democratic Party
 has a critical approach to biotechnology and opposes the use of GMOs in agriculture. The main reasons include the fear of potential risks posed to the environment and human health, the concern that the use of genetically modified crop in agriculture will make GMO-free and organic farming impossible, the desire to ensure that consumers have free and informed choice to buy the products they prefer, the concern that ethical values are not adequately respected, and the concern that genetic engineering in agriculture could increase the dependence of farmers from the agrochemical industry. Only 34% of the voters of the Social-democratic Party favour genetic engineering.

Finally, the Green Party
 rejects similarly the release of GMOs in the environment, primarily because of environmental and human health concerns.

III.2
Values and Interests Involved

This subchapter will discuss the different interests and values involved in GMOs along the production line. It will then address other, more horizontal values and interests such as ethical values, developmental interests and the concern to be in conformity with the requirements of international trade and international environmental law.

III.2.1
Research and Science 
Switzerland takes a leading role in GMO-related research.
 While significant parts of research in this field are state sponsored through the financing of public research institutions and universities and through the sponsoring of concrete research projects by the Swiss National Fund,
 the presence of a strong chemical, pharmaceutical and biotechnology industries and the presence of global food companies such as Nestlé entails important private research in the area. Directly linked to this research are benefits such as qualified jobs, a high level of expertise and know-how, the reputation of Switzerland as a leading country in the areas of medical, pharmaceutical and biotechnology research, and the attraction of Switzerland for international companies working in the field. Thus, the interests of science and research clearly favor an open approach to genetic engineering that promotes and stimulates research on this new technology and its use. 

III.2.2
Production

III.2.2.1
Pharmaceutical, Medical, Chemical, and Agricultural Biotechnology Industries

Switzerland has acquired a strong advanced position in genetic engineering.
 Swiss based multinationals such as Novartis and Roche in the pharmaceutical sector, Syngenta in the agrochemical sector and Nestlé in the food processing industry are the biggest economic actors related to genetic engineering in Switzerland. They belong to the biggest players internationally. At present, the country has the largest number of biotech firms in Europe and Biotechnology companies provide employment for more than 7000 people in Switzerland.
 Switzerland plays a dominant role in Europe since a few years despite its lack of public subsidies in the branch.
 The private interests of the pharmaceutical and medical industry and the public interest to ensure an excellent environment for this industry and its jobs speak naturally in favour of genetic engineering and its application. A soft legislative answer to the issue of GMOs is favoured that does not establish unnecessary impediments and barriers but is generally positive and supportive to this work. However, they do not oppose such requirements as labeling and favour in general an internationally harmonized approach to GMOs.

III.2.2.2
Farming Industry 

Due to Switzerland’s geographic characteristics, the small dimensions of the country, and the traditional social rural structures, no large-scale industrial farming takes place in Switzerland.
 As GM seeds have mainly been developed for intensive large-scale farming, Swiss farmers do see no benefits in this method. Moreover, in the light of the consumers’ clear rejection of GM food products, the fear that GM products cannot be sold or that they have to be sold at a lower price creates an important disincentive against the use of GMOs in agriculture. At the same time, Switzerland is a pioneer in organic farming. Farmers have grown organic food since the seventies. The increase of organic farms in Switzerland was a response to consumers' concerns about healthy food. It was also encouraged by the Swiss agri-environmental policy that promotes sustainable farming methods,
 as well as because of the catering of organic food by the two dominant supermarket chains. Today, 90% of the Swiss farmers, which corresponds almost to the entire cultivation area, have chosen integrated or organic production methods.
 Organic production does not allow any use of GMOs, neither as crops nor as pesticides or fertilizers.
 Moreover, the use of genetically modified crops by others is seen as a threat to integrated or organic farming because of the risk of cross-contamination and because GM-technology might provoke resistances against traditionally used pesticides.
 Additionally, it is argued that the use of GMOs in agriculture contradicts Switzerland’s general efforts towards a sustainable agriculture, that it might involve risks for the environment, and that governmental compensation for environmental services of agriculture are therefore not available for GM farming.

In the light of these interests, the Swiss farmers’ organizations take all critical if not a negative stand towards the use of GMOs in agriculture. The Swiss Farmer’s Association, the largest farmers’ group, opposes introduction of GM agriculture because of the impossibility to separate traditional farming from GM fields without contaminating traditional cultures with GMOs.
 However, the Swiss Farmer’s Association is not totally opposed to genetic engineering as such and it remains open to its future use in agriculture if its consequences are better understood. The Small and Middle Farmers’ Association and Uniterre are strictly opposed to genetic engineering in Swiss agriculture because of the conflict between genetic engineering on the one hand and sustainable agriculture and especially integrated and organic production methods on the other hand.
 Moreover, while not seeing a need or a benefit for the use of GMOs in agriculture, the members of the Small and Middle Farmers’ Association wish to respond to the consumer’s preferences and therefore do not want to change to GM agriculture as long as consumers show no demand for it. And, Uniterre conceives the use of GMOs in agriculture as conflicting with the goals of sustainable development. Finally, the Organic Farmers’ Association opposes GMOs in agriculture as being contrary to the basic principles of organic farming.
 Organic farmers are especially concerned about risks that the cultivation of GMOs would entail, not only because the risk of cross-pollination would make organic production difficult if not impossible,
 but also because the use of GMOs might lead to resistances against insecticides such as Bt-toxin that are used in organic farming.

Interestingly, the opposition of Switzerland’s farmers does not seem to be motivated by protectionist goals and farmers have so far not opposed the import of GM food products. Thus, the main interests and values involved can be summarized as relating to the perception of GM farming as non-sustainable and potentially harmful to the environment, to the interest in preventing the contamination of traditional, integrated and organic farming through cross-pollination, to the non-existence of benefits from using GMOs in small- and middle-scale agriculture, and to the desire to meet consumers’ demands. All these interests and values favor a legislation that does not allow the use of GMOs in agriculture at least for a certain time to enable a better understanding of the risks involved and a better acceptance of GMO food products by the consumers.

III.2.2.3
Food Processing Industry

The food processing industry has for itself an interest in favor nor against the use of GMOs in food-products. Its main interest is to produce in a cost effective manner according to the consumers’ taste and preferences. Given the very clear demand of Switzerland’s consumers for GMO-free products, it has repeatedly assured in public that there is no intent to use GMOs in food processing. E.g., the baby food company Gerber, a subsidiary from Novartis, has publicly announced in September 1999 not to use any genetically modified soy or corn in its products.
 It was Novartis itself that announced this measure publicly, stressing that it had taken this decision in response to consumers’ clear preferences.
 Most of the Swiss chocolate industry similarly assured not to use derivates from genetically modified soy in its chocolate production.

Given the strong opposition of consumers against GM food products, the Swiss food processing industry has an interest in clear international standards for GMO-free production and in segregating supply channels that enable a cost effective supply of GMO-free ingredients and products.
III.2.2.4
Protection of the Environment, Ecosystems and Human Health

Environmental concerns are a priority of the Swiss population.
 There is a general perception of a substantial risk that the release of GMOs in the environment will have negative impacts on the environment.
 The Swiss population has therefore a very critical if not a plain negative approach to the release of GMOs in the environment.
 In fact, the interactions between organisms and their impact on the ecosystem and the long-term or indirect effects of GMOs on human health and ecosystems are difficult to assess and not yet fully understood.
 While most studies did not yet find any proof that GMOs harm the environment, some studies indicate however that such a possibility nevertheless exists.
 Namely, the transfer of GMOs to other plants seems to be possible both horizontally, i.e. through the transfer of gene sequences from one organism to another, and vertically, i.e. through cross-pollination.
 Cross-pollination may also result from alien species introduced in a new region. The new dimension of GMO-plants relates to the fact that non-vegetable genes might be introduced into the genetic pool of plants.
 The use of certain transgenic crops could also promote the development of pest resistances.
 Other risks concern secondary effects such as unintended reactions of a genetically modified organism. These concerns are not only expressed by environmental organizations but also by the insurance industry that is not willing to provide insurance against the risks of GMOs.
 

All these interest and values strongly favor a strict regulation of genetic engineering and GMOs and the prohibition of the release of GMOs in the environment until the potential environmental and health impacts are better understood.

III.2.3
Distribution and Sale

The actors involved in the distribution and sale of products pursue two main interests: to perform their activities in a cost-effective manner and to meet the consumers’ demand. In order to reduce transportation and distribution costs, distributors and retailers in principle tend to be critical towards specific requirements such as compulsory labeling requirements or the requirement to segregate supply chains for GMO and non-GMO products.
 However, the demand of consumers in Switzerland for GMO-free products is so strong, that distributors and retailers are supporting labeling requirements. Moreover, to ensure the consumer’s trust in their products and to avoid negative campaigns against their shops, most have publicly announced that they will not sale food-products containing GMOs. Thus, Migros and Coop, Switzerland's two major food retailers have explicitly assured consumers not to sell any GM-food.
 And, in order to reduce the costs for segregated supply chains, Migros and other distributors have created a consortium at the European level aimed at buying products only from GM free producers.
 

The Swiss market has shown very clearly that no demand existed for genetically engineered food products. In Switzerland meeting the market demand means avoiding selling GM products. The distributors and retailers have therefore an interest in a regime that enables them to meet this demand in a cost-effective manner. Clear international standards on GMO-free production, internationally segregated supply channels and the GMO-free agricultural production in Switzerland would e.g. significantly reduce costs for ensuring GMO-free products.

III.2.4
Consumption

While Switzerland’s consumers traditionally accepted new food products without hesitation, they recently began to oppose the introduction of new food like beef treated with growth hormones and food products containing GMOs.
 This considerable shift in the attitude towards food was energized by several food scandals that have revealed the contamination of food products with harmful substances such as hormones or pesticides. The BSE scandal has further contributed to the consumers’ skepticism.
 Interestingly, the opposition to GM food has risen since 1998 when the Swiss population voted on the second constitutional amendment concerning genetic engineering. At the same time, consumers’ interests and concerns are no longer limited to the products themselves and their direct health impacts, but extend also to the process of production. However, while opposing GMO-food and genetic engineering in general,
 the Swiss citizens generally support the use of genetic engineering in the area of medicine.
 Thus, the following different interests and values of consumers – and thus the citizens and voters
 – can be distinguished: 

III.2.4.1
Interest in Effective Medicine

The Swiss have a great interest in effective medicine. Gene technology for medical research is well accepted. The positive approach to the use of gene technology in medical and pharmaceutical products can be explained by the perception of a clear benefit of using the technology in this area. Thus, 62% of the Swiss population is convinced that genetic engineering will help to find solutions to incurable diseases, 58% trust in the medical doctors who prescribe GMO-medicine, and 84% of the Swiss population support the use of genetic engineering if this helps curing serious diseases such as AIDS or cancer.
 Moreover, it is generally believed that risks of GMOs can be assessed and better controlled in the area of medical uses. The major concerns with regard to GMOs in medicine relate to potential ethical concerns. And, the fear that gene technology could provoke a further increase in the public health costs could become over time another important concern in this field. Nevertheless, one can conclude that the Swiss, due to their interest in effective medicine, have a positive approach to the use of GMOs in this area.

III.2.4.2
Interest in Food Quality

Swiss consumers care about the quality of food-products. Thereby, most consumers see GMOs in food as potentially unsafe or unhealthy.
 This fear relates not only to direct negative impacts of eating GM food but also to indirect risks such as the risk that the use of antibiotic resistance marker genes in crops may lead to microbial resistance to antibiotics, which would render the latter useless for medical purposes.
 At the same time, they don’t see a benefit of using GMOs in food products or in agriculture.
 Thus, the Swiss see GM food as a secondary choice of lower quality. As a consequence, the Swiss consumers do not want to buy GM food.
 

III.2.4.3
Interests in Process and Production Methods 

While consumers have been traditionally interested only in the physical characteristics and composition and in the quality and health-impacts of the products themselves, they became increasingly concerned also about their process and production methods.
 With regard to food products produced with GMOs, they are especially concerned that the production method may be harmful or dangerous to the balance of ecosystems, biodiversity and the environment in general.
 Thus, consumers prefer organically grown products not only because they consider them to be healthier. The organic production method is also seen as more respective of the environment. Similarly, consumers oppose GM food not only because of the associated negative health impacts of the product as such but also because of the feared negative impacts of process and production methods involving gene technology. Consumers are also concerned about ethical questions. They have questioned the ethical adequacy of including “terminator” genes in crops that prevent harvested seeds from germinating and thus preclude farmers from reserving a certain amount of harvested seeds for the next planting.
 And, consumers worry that biotechnology will increase income disparities between large- and small-scale farmers and that patenting transgenic seeds will create a new feudalism in which farmers, especially those in developing countries, will depend upon a few multinational companies.
 

III.2.4.4
Interest in Information

The consumers’ interests in the quality of the products and the way they were produced lead to a new concern, the concern to be informed whether a product is produced with or contains GMOs.
 This concern relates not only to the physical characteristics of the end-product as such but also to its production and process method.
 Thus, surveys highly important.

III.2.4.5
Freedom of Choice

Another interest relates to the freedom of choice. Thus, while the minority that would prefer a general ban on GM food products seems to have doubled since 1998, a strong majority of 64% still wants to be able to take a free choice between GM and non-GM-products.
 But, interestingly, there seems to be no concern that the freedom of choice could be limited by the fact that in the light of the lack of consumer demand no GM-food-products are put on the market.
 Consumers seem to be worried only that no GMO-free food will be available in future if not action is undertaken to ensure GMO-free production.

III.2.4.6
Interest in Price

In principle, consumers are also interested in low prices. However, most Swiss consumers are generally more concerned about the quality than the price of the products they buy. Thus, the market demand for organic food has increased strongly over the last years despite the fact that organic food is generally more expensive than traditionally grown products. Therefore, the argument that GM food would be less expensive does not have great appeal to consumers who can afford to choose quality rather than something they consider as being of inferior quality or even unhealthy.

III.2.5.
Crosscutting Interests and Values

III.2.5.1
Ethical Values 

Gene technology enables for the first time to cross the natural genetic borders of species. This is generally seen as opening new dimensions for influencing and manipulating nature and thus raising important new ethical questions. It is feared that the new technology reduces the value of nature to its direct utility for humans, and subjects it to short-term human interests, thereby neglecting intrinsic values of nature, the dignity of living beings and the interests of future generations.
 Some fear that genetic engineering gives mankind the means to “act like God”.
 In the light of this, 74% of Switzerland’s population favour strict ethical rules for the use of genetic engineering.

III.2.5.2
International Trade Interests

Switzerland’s economy depends heavily on international trade. While larger states may be in a position to develop more autonomous approaches and to impose, if necessary, their rules and principles upon other trading partners, Switzerland has a natural interest in transparent and strong international rules that enhance and facilitate international trade.
 Moreover, harmonized international regulations enable predictability and reduce the costs of international commerce.
 Therefore, Switzerland has a strong interest to ensure conformity with international trade rules, especially with those established by the WTO.

III.2.5.3
International Environmental Interests

The protection of the environment as the natural base of all living and human activity is a priority of Switzerland’s policy.
 In the light of the complex and far reaching international interdependencies, effective measures to solve environmental challenges and prevent environmental destruction require international cooperation and co-ordination.
 Switzerland is therefore actively pursuing a policy to strengthen the international environmental regime, and it has a strong interest to respect and implement the rules and principles established by international environmental agreements.

III.2.5.4
Developmental Interests

While the goal to promote sustainable development especially in developing countries is generally agreed upon, the opinions differ what consequences have to be drawn with regard to genetic engineering. Some see this new technology as an effective solution to solve the developing countries’ problems. Others fear that it will lead to a further increase of the developing countries’ dependencies from the industrialized world. The Swiss Development and Cooperation Agency (SDC), while taking the view that every country should take its own decision whether it wants to introduce biotechnology or not, supports its applications in developing countries because of its potential to increase agricultural production, especially in areas of drought.
 Thereby, the SDC relies on Agenda 21 that is seen as encouraging the use of biotechnologies.
 The Swiss development and cooperation NGOs, however, have a more critical approach to the use of gene technology for developmental purposes: they consider the use of GMOs in agriculture not as sustainable because of possible negative environmental and negative socio-economic impacts. They fear that GM seeds are too expensive for developing countries’ farmers and that they may establish new dependencies on a few multinational companies from the northern hemisphere. They argue that other technologies such as organic farming techniques better meet the needs of the small-scale subsistence farmers of developing countries.
 It can be concluded that there is a tension between Switzerland’s developmental interests and values with regard to genetic engineering as represented by the official governmental development and cooperation agency on the one side and by the relevant NGOs on the other side. This tension is fully reflected in the discussions of the Swiss Ethics Committee and by the two reports it has commissioned on this issue.

IV.
The Swiss Regulation of Gmo

IV.1
History of Swiss GMO-Regulation

Three major political events influenced the history of the Swiss legislation: Two popular referendums on constitutional amendments in 1992 and 1998, and the adoption by the parliament of the “Gen-Lex”, a package of several amendments of laws relevant to genetic engineering, in March 2003.
 In Switzerland, genetic engineering has become a major public and political topic in the early 1990s. The debate on genetic engineering in Switzerland since then has been focusing on the overarching themes of safety for the humans and the environment, medicine, research and ethical, social and economic questions.
 Because of the many different aspects of genetic engineering which often involve very specific and technical questions in diverse areas such as liability, intellectual property rights, consumer information or prevention from major accidents, the Swiss government and the Swiss parliament have declined to regulate genetic engineering in a single horizontal regulation but adopted a “decentralized”, “sectorial”, or “vertical” approach according to which the different aspects are regulated in the specific laws, decrees and ordinances.
 Thus, the first Swiss regulation addressing genetic engineering was the federal ordinance on the protection against major accidents of 1991 which aimed at protecting humans and the environment from major accidents during the use of GMOs in closed systems such as research laboratories or during their transportation.
 While this ordinance dealt with a very specific risk of genetic engineering, a constitutional amendment of 1992 established the broader framework for the Swiss GMO-regulation. Since then, Parliament and government have amended existing or enacted new laws and regulations in the following sectors to reflect the specific needs and concerns of GMOs: the protection of the environment, the release of GMOs in the environment, plant protection, food products, feed for animals, seeds, fertilizer, the use of GMOs in contained systems, the protection of the workers, transportation, and epidemics.

IV.1.1
First Constitutional Referendum: Approval, Labeling and “Respect for the Dignity of living beings”

In May 1992, the Swiss people adopted in a first referendum a constitutional amendment on genetic engineering.
 This referendum was initiated by a constitutional initiative in 1987 that required legislation against abuses of human reproductive and gene technology.
 According to the constitutional amendment adopted in 1992, the regulation on genetic engineering must ensure the safety of humans, animals, and the environment, as well as the protection of the diversity of animal and plant species,
 and it has to respect the “dignity of living beings”.
 Based on this new constitutional provision, the Swiss parliament adopted a regulatory framework which prescribed that GMOs must be handled safely, that work in laboratories with GMOs involving risks for humans and the environment must generally be notified and approved, and that their release into the environment and their marketing needs approval.
 With regard to GMO food, Switzerland adopted in 1995 a regulation requiring GMO food to be approved before its introduction into the market and to be labeled as such.
 The requirement to respect the dignity of living beings was at this stage not yet concretized by legislation.

IV.1.2
Second Constitutional Referendum: Rejection of a General ban on Genetic Engineering

In June 1998, the population had to vote on a second constitutional amendment, which would have prohibited all transgenic animals, all releases of transgenic crops into the environment, and the patenting of certain biotechnological inventions.
 At the beginning of the campaign on this referendum, 62% of the Swiss population generally opposed genetic engineering; nevertheless, a 67% majority finally rejected the amendment. Several reasons have led to this result, including the shift of the discussion away from food, plants, animals and the environment towards medicine, science and education; the fear that the ban would prohibit or hinder medical research and that pharmaceutical companies would move entire research programs abroad; and the limited financial resources of the proponents of a general ban on genetic engineering.
 Especially, the constitutional amendment was perceived by many as prohibiting all use of genetic engineering in the area of medicine. This can be explained by the fact that the campaign of the opponents, which was strongly financed by the pharmaceutical industry, focused heavily on illnesses and sick people, using emotional images such as sick children sitting on a hospital bed.
 Interestingly, surveys show that the majority, while favoring the use of genetic engineering for medical purposes, still rejected the use of GMOs in plants and as food at the moment when the second constitutional amendment was rejected.
 Another important factor was the decision of the Parliament to adopt, prior to the vote on the referendum, the “Gen-Lex-Motion”, a parliamentary motion requiring the development of a comprehensive and stringent legislatory framework for genetic engineering.
 This “Gen-Lex” program reassured the public of the willingness to address the challenges of genetic engineering especially in the areas of environment, food and ethics, i.e. the areas, where the majority showed a critical attitude towards genetic engineering.

IV.1.3
The “Gen-Lex”: A Comprehensive Legislation on Genetic Engineering

Based on this parliamentary motion requiring a stringent regulatory framework for genetic engineering, the Swiss Government submitted comprehensive draft legislation on genetic engineering to the Parliament in March 2000.
 It was the goal of this draft to provide science and industry with a clear framework for the utilization of GMOs that ensures a high protection of human health and the environment, respect of the dignity of living beings, the protection and sustainable use of biodiversity, and factual and transparent information of the public.
 Major focuses concern the concretization of the constitutional provision on the “dignity of living beings”, the approval of GMOs for food and agriculture, labeling and certification requirements, liability rules, and access to information. The Government has pursued its decentralized approach
 and instead of proposing a new, distinct Genetic Engineering Law, it recommended to address the issue comprehensively by amending and complementing the existing laws and regulations. While the Parliament has in principle maintained this approach, it nevertheless created a distinct Genetic Engineering Law which includes the major elements of the legislation on the utilization of GMOs, the protection of human health, animals and the environment, including the biological diversity, the respect of the dignity of living beings, the freedom of choice of the consumers, the prevention of deceptive practices, the information of the public, and strict liability rules.
 Other issues are however regulated through amendments of specific existing laws such as the law on the protection of the environment, the law on the protection of animals, the law on food products, the law on agriculture, the law on the protection of nature and patrimony, the law on epidemics, and the criminal law.
 The amendments of the existing laws and the new Gene Technology Law form together the “Gen-Lex”. The Parliament adopted the whole legislation after three years of sometimes-fierce negotiations on March 21, 2003.
 

The major contested issues during the parliamentary debate concerned the introduction of a moratorium on the use of GMOs in agriculture, the requirements for the approval for experimental field testing and for the use of GMOs in agriculture, the protection of GMO-free production from contamination with GMOs, the liability rules and the right of appeal of NGOs against the approval of GMOs intended for use in the environment. Interestingly, the labeling requirements were principally not disputed. The environmental groups requested the introduction of a 10-year moratorium on the use of GMOs in agriculture, arguing that such a moratorium would give the time necessary to improve the understanding of the impacts of GMOs on the ecosystems.
 On the other side, the representatives of industry interests argued that once a moratorium is introduced it could prove impossible to remove it later.
 The farmers tended to support the introduction of a moratorium – or even the prohibition of GMOs in agriculture – because they feared that if the use of GMO-crops would be permitted, the GMO-free production would become impossible. Finally, the Parliament narrowly rejected the introduction of a moratorium. Concerning the requirements for the approval for experimental field testing and for the use of GMOs in agriculture, environmental groups requested that approval should only be given if it is guaranteed that no crosspollination is possible. Industry and research argued that this requirement would in fact prohibit any use of GMOs and they wanted less restrictive prescriptions. Moreover there was disagreement whether GMOs that include antibiotic resistance marker genes should be prohibited and whether the field testing and the use of GMOs in agriculture must also respect the goals of biodiversity protection, other agricultural policy goal and ethical objectives. These issues were solved by permitting releases if, according to the state of knowledge, crosspollination leading to the spread of the genetic modification can be excluded; by prohibiting the use of antibiotic resistance marker genes in general while permitting antibiotic resistance marker genes for field testing until December 12, 2008; and by requiring that any use of GMOs must not negatively impair the biological diversity or the sustainable use thereof.
 With regard to the protection of GMO-free production from contamination with GMOs, the farmers, environmentalists and consumers wanted an explicit guarantee of GMO-free production, including a guaranteed and documented separation of the distribution channels. Industry criticized this as too expensive, unpractical and unfeasible. The parliament finally adopted a solution according to which GMOs must be used in a way that does not impair the GMO-free production and the freedom of choice of the consumers and that distribution channels must generally be separated.
 On the issue of liability, representatives of industry and the insurance sector wanted general liability rules under negligence for GMO food products and medicaments, while the environmentalists and consumers defended a proposal for a strict liability regime for all GMO-related questions. Industry prevailed on this issue.
 Moreover, the representatives of the industry interests wanted the user of GMOs to be primarily liable, including the farmers. The farmers, supported by environmentalists and consumers, wanted a channeled liability of the producer or importer of GMOs. The farmers prevailed on that issue.
 With regard to the right of appeal of NGOs, consumer organizations and environmentalists requested a right of appeal of consumer and environmental protection organizations against the approval of GMOs intended for use in the environment; the representatives of the Swiss People’s Party were against all form of an NGO right of appeal. The Parliament finally decided that environmental NGOs of national relevance have a right of appeal if they were founded at least 10 years before the appeal.

With the entry into force of the Gen-Lex that includes the new Gene Technology Law and several amendments to existing laws in specific sectors, Switzerland will have a modern, comprehensive legislation on genetic engineering. While this legislation seems to be balanced and to reflect the major concerns and priority of the Swiss population, the civil society has expressed its dissatisfaction on the decision not to prohibit the use of genetically modified crops in Switzerland. It has launched a new popular initiative requiring a constitutional amendment imposing a moratorium on the use of GMOs in agriculture.
 The following paragraphs will therefore present the Swiss legislation as it stands after the adoption of the Gen-Lex.

IV.2
Constitutional Provision

According to Art. 120 paragraph 1 of the Swiss Constitution, people and their environment shall be protected
 from abuses of gene technology.
 To realize this objective, Paragraph 2 of Art. 120 Swiss Constitution gives the federal legislator the mandate to adopt legislation on the use of the reproductive and genetic material of animals, plants and other organisms.
 Thereby, the dignity of living beings and the safety of people, animal and environment shall be taken into account, and the genetic diversity of animal and plant species shall be protected.

Taking into account the dignity of living beings:
 The dignity of living beings relates to the inherent value accorded to living organisms
. These organisms have an inherent value because they possess their own worth, pursue individual goals and represent organic units.
 This value prohibits that these living organisms are viewed solely as means to an end. Respecting the dignity of living beings thus means that the handling of animals and plants must ensure that they can exercise the functions and abilities that beings of their species generally exercise (in particular growth, reproduction, movement and social abilities).
 However, this inherent value is not an absolute value: the inherent value of the living organism must be balanced with other potentially relevant values.

Safety of people, animals and the environment:
 The term “safety” is to a certain extent complementary to the term “risk”.
 Safety exists where there is no risk. Since no technology is absolutely risk-free, it cannot be absolutely safe either.
 Technologies that are considered involving an acceptable and justifiable risk are therefore considered as safe. The legislator implements the requirement to take into account the safety of people, animals and the environment through the, i.a., adoption of a step-by-step approach: first, research should be carried out in a contained system, then, if necessary, field trials should be carried out, only then marketing can take place.

Protection of the genetic diversity of animal and plant species: The object of protection is genetic diversity, which means the variability of the genome that enables living organisms to adapt to changes in their environment through new genetic combinations,
 including subspecies and varieties. This involves the conservation of genetic diversity, which is already protected under various constitutional and international provisions.

IV.3
Gene Technology Law

The Parliament had the impression that the existing Swiss law on non-human gene technology was not entirely clear and that there were repetitions and overlaps. It therefore decided, based on a proposal by the experts, to adopt a coherent gene technology law for the non-human sector, which would cover the main rules for all relevant areas, including therapeutic products, animal experiments and agriculture.
 This law, the Gene Technology Law (GTG) was adopted on 21 March 2003.
 This new law cannot neglect its origin or history: it remains in essence an environmental protection law, which has been enriched by general regulations on labelling, regulations on product flow segregation, and a right of access to information. The Gene Technology Law is a cross-sectorial legislation, and thus concurs with the other sectorial legislation.

IV.3.1
General Principles

In order to implement the constitutional requirements that people and their environment shall be protected from abuses of gene technology, that the dignity of living beings shall be respected, and the safety of humans, animals, the environment and the genetic diversity of animal and plant species shall be protected, the GTG has enacted the following general principles: GMOs have to by handled in a way that does neither endanger
 humans, animals or the environment nor impair biological diversity or the sustainable use thereof.
 Moreover, the handling of GMOs must neither impair the production of GMO-free products nor the consumer’s freedom of choice.
 And, the modification of genetic material may not lead to a disrespect of the dignity of living beings.

IV.3.2
Respect for the dignity of living beings (Art. 8 GTG)

In order to protect humans and the environment from abuses of gene technology, Art. 120 of the Swiss Constitution requires the adoption of federal legislation on the handling of the genetic material of animals, plants and other organisms. Thereby, the dignity of living beings has to be taken into account. Art. 8 GTG is a first implementation of this constitutional mandate. According to Art. 8 GTG, the genetic modification of genetic material of animals and plants has to respect the dignity of living beings. Thus, while the constitutional Article refers to the dignity of living beings,
 Art. 8 GTG limits this broad concept to animals and plants. By indicating that the dignity of living beings shall be respected only with regard to animals and plants and by excluding other organisms, the legislator has undertaken a first concretization of the constitutional provision.
 The term “animals and plants” is meant as including the totality of naturally occurring flora and fauna. It is irrelevant whether these are wild animals or plants, farm animals, pets, or plants cultivated on farms or in gardens. The dignity of living beings may not be injured through modification of the genetic material of animals and plants.
 Thereby, the “modification of genetic material” is an alteration of the genetic material of animals or plants in a way that does not occur under natural conditions by crossbreeding or natural recombination.

The term “dignity of living beings” implies the presence of an inherent value in all non-human organisms. This includes the value of an independent existence of any organism in its species-typical functions, and it forbids the destruction of this function or the functionalization of an organism solely as a means to an end.
 Thus, animals and plants are accorded their own value and they have significance in themselves, and the dignity of animals and plants should be protected for their own sake, particularly in their species-typical characteristics and behaviors.
 Furthermore, with regard to organisms capable of feelings and sensations, account should be taken of their subjective welfare.
 
The dignity of living beings is injured if species-typical characteristics, functions or behaviours are substantially impaired through modification of the genetic material, and if this cannot be justified by overwhelming legitimate interests. In order to make a modification of the genetic material of animals and plants legal, i.e. to show that the dignity of living beings is respected, the legislator requires a balance of the value of the organism on the one hand against the human interests on the other hand.
 The terms “species-typical characteristics, functions or behaviours” describe those characteristics, functions or activities that animals and plants generally pursue. In particular, this includes growth, reproduction, locomotion and social abilities.
 Thus, the issue of lack of respect for the dignity of living beings has to be judged on a case-by-case basis, balancing the severity of the impairment to animals and plants against the significance of legitimate human interests.
 Thereby, the law mentions explicitly the following legitimate interests: human and animal health; the securing of sufficient food; the reduction of ecological impairment; the conservation and improvement of ecological living conditions; a substantial economic, social or ecological benefit to society; the increase of knowledge. Finally, according to Art. 9 GTG, the producing of vertebrates for purposes other than research, therapy and diagnostics on/for humans and animals is always held to be a violation of their dignity. Thus, both the production and the import of such vertebrates are banned. For the purposes of research, therapy and diagnostics on/for humans and animals, each case of production of a vertebrate still requires a balance of interests according to Art. 8 GTG. 
IV.3.3
Ethics Committee

In the light of the novelty of the ethical questions raised by gene technology, the Gen-Lex Motion had required the establishment of an ethics committee that undertakes the ethical discussion necessary to make sure that the substantive law fully reflects the underlying ethical values.
 Through this, the substantive law is subjected to a moral critique, and the discussion on ethics ensures that other values than pure positivism will be taken into consideration.
 

On 27 April 1998, the Federal Council appointed the Federal Ethics Committee for Non-human Gene Technology (ECNH).
 Art. 23 GTG now institutionalizes the ECNH by law. The ECNH’s task is to follow and to evaluate the developments in and the applications of biotechnology, and to comment on relevant scientific and social issues from an ethical perspective.
 Especially, it has to counsel the federal government before the enactment of regulations, to advise the federal and cantonal authorities in the implementation of the relevant regulations, and to comment on applications for the authorization to use GMOs and on new research proposals of fundamental or exemplary importance.
 Thereby, the authorities have to take into account the comments of the ECNH.
 Thus, the Ethics Committee does not fulfill a regulatory but an advisory function. 

IV.3.4
Authorization

IV.3.4.1
General Remarks

The Gene Technology Law regulates three types of handling
 of GMOs as subject to authorisation: the contained use, the release for experimental purposes, and the marketing. Once a GMO has been authorized for marketing, no additional authorization is necessary for its use.
 However, the Federal Council may establish additional authorization requirements for the handling of GMOs if their properties, the methods of their use or the quantities used could lead to a violation of the general principles of Articles 6–9 GTG requiring GMOs to be used and handled only in a manner that does not endanger humans, animals or the environment nor impair the biological diversity or the sustainable use thereof, that does not prevent the production of GMO-free products nor limit the freedom of choice of consumers, and that respects the dignity of living beings.
 

The Gene Technology Law follows the approach taken by the Environmental Protection Law that has classified the different authorizations according to the intensity of environmental impact of the authorized activity.
 Thereby, a step-by-step approach
 is taken which assumes that GMOs are used first in a contained system, then in experimental field tests and finally marketed, each step has to be concluded successfully before entering the next one. Moreover, while each step builds on the previous one, the safety requirements become higher with each step.
 

IV.3.4.2
Contained Use 

The work with GMOs begins in a contained system. Any person who handles GMOs in a contained system is required to take all containment measures necessary in the light of the danger posed by these organisms to humans, animals or the environment.
 Namely, it must be ensured that the contained system is equipped with safety measures according to the level of danger of the activity and of the GMOs used, so that humans, animals, and the environment cannot be endangered nor the biological diversity or its sustainable use impaired.
 The Federal Council will introduce a notification or authorization procedure for activities in contained systems.
 According to the present notification and authorization procedure for contained use, anyone using GMOs must notify each first activity involving a risk of class 1 or class 2 and obtain an authorisation for each – not only the first – class 3 or 4 activity.
 During the notification and authorization procedures, not the constructional or technical safety measures will be examined, but solely the issue of whether the activity in question has been assigned to the correct risk class, whether the risk assessment for this activity has been carried out properly, and whether the prescribed containment measures are planned in the light of the assessed risks.
 In addition, a person using GMOs in contained systems must ensure the protection of the production without GMOs and of the freedom of choice of consumers, the respect of the dignity of living beings, and that genetically modified vertebrates are only produced for purposes of research, therapy and diagnostics on/for humans and animals.

IV.3.4.3
Release for experimental purposes 

IV.3.4.3.a
The Swiss regulation of experimental releases

Field trials – i.e. the release of GMOs for experimental purposes
 – require a federal authorization.
 Thereby, it must be ensured that there is no danger for humans, animals or the environment and no impairment of the biological diversity or its sustainable use, that the desired findings cannot be obtained by means of experiments in contained systems, that the experiment contributes to research on the biosafety of GMOs, that the organisms do not contain genes that are resistant to antibiotics used in human and veterinary medicine, and that the dispersal of these organisms and their new properties can be excluded according to the current state of knowledge.
 And, like the contained use, field trials must also observe the principles that the production without GMOs and the freedom of choice of consumers are protected, that the dignity of living beings is respected, and that genetically modified vertebrates may only be produced for purposes of research, therapy and diagnostics on/for humans and animals.

IV.3.4.3.b.
Cases of Experimental Release

The Swiss Agency for the Environment, Forests and Landscape (SAEFL) is the responsible authority for the authorization of field trials with GMOs.
 The authorization is granted only if the evaluation of the application, in particular the risk assessment, shows that according to the current state of knowledge and experience, a release poses no danger to people or the environment, and if other federal agencies approve the application according to their competencies.
 To date, SAEFL has turned down two applications for experimental release and granted one authorization that is still pending.

In the first case,
 Plüss-Stauffer AG, Oftringen, applied for the permission to carry out an experimental release of genetically modified maize T25. The objective of this field trial was to test the biological effectiveness of the herbicide gluphosinate and its selectivity towards genetically modified maize plants. On 16 April 1999, SAEFL rejected the application because it could not be excluded that pollen flight might have lead to the unauthorised growth of genetically modified maize on neighbouring lands belonging to third parties. Moreover, the maize T25 contained an antibiotic resistance marker gene which, given the low level of knowledge about the composition of and the interactions in the existing highly complex soil microflora, was considered to be representing an unnecessary risk. 

In the second case,
 the Swiss Federal Research Station for Plant Production in Changins applied for the permission for an experimental release of transgenic potatoes. The objective of this field trial was to test the resistance of the transgenic potatoes to mildew. On 16 April 1999, SAEFL rejected the application because the material inserted into the potatoes contained marker genes that were resistant against antibiotics used in medicine. Since antibiotics are an extremely valuable instrument in the fight against disease, the use of marker genes resistant to medically used antibiotics – held as unnecessary in this case – was not approved. Moreover, the proposed field testing was criticized because knowledge and characterisation of the genetic construct undertaken were inadequate to enable an evaluation of the consequences of the experimental release. The appeal against this decision was rejected because of lack of standing of the Federal Research Station. 

In the third case, the Federal Institute of Technology Zurich (ETH) applied for permission for an experimental release of transgenic KP4 wheat varieties. The genetic modification included a KP4 gene of viral origin that was coded for an antifungal protein, a Bar gene from Streptomyces hygroscopicus that gives resistance to the herbicide (marker gene), and a prokaryotic Bla gene that produces bacterial resistance to the antibiotic ampicillin. The objective of this experiment was to test the resistance against fungal infestation (wheat bunt) and to analyse interactions with other organisms. On 20 November 2001 SAEFL rejected the application,
 because (1) given the insufficient knowledge of the used organism and the insufficient clarification of its interactions with the environment, the risk assessment undertaken by the application did not permit adequate statements about environmental hazard; (2) the ampicillin resistance gene used as a marker was unnecessary, and that in the light of the uncertainty resulting from the inadequate understanding of the cumulative effects and long-term processes in the environment and the high complexity of the soil microflora, the precautionary principle dictates that unnecessary risks should be avoided; and (3) the safety measures against the possibility of pollen flight were inadequate, and the risk assessment did not show that the experimental release could not endanger people and the environment. The Federal Department of the Environment, Transport, Energy and Communication (DETEC) upheld an appeal against this decision on 12 September 2002, and instructed SAEFL to approve the application. DETEC justified its decision primarily on the grounds that while there must be convincing reasons to allow deviation from the Statement of the Swiss Expert Committee for Biosafety (EFBS), that had considered the planned experimental release to be safe and permissible, the SAEFL had deviated from the EFBS Statement without convincing reason, that the SAEFL was setting disproportionate safety requirements; and that the use of antibiotic resistance genes did not represent an environmental hazard. As a consequence, the SAEFL approved the application on 20 December 2002.
 However, this decision was appealed by neighbours of the field where the field test as planned. While administrative appeals have normally a suspensory effect,
 the DETEC withdrew the suspensory effect from this appeal. The Federal Supreme Court then reinstated the suspensory effect upon appeal, arguing that the DETEC had injured the right of the neighbours to a hearing.
 The DETEC then upheld the neighbours’ appeal. In October 2003, after initiating a new application procedure, this time involving all potentially interested parties, the SAEFL has granted the authorization to conduct the field trial while imposing strict additional safety requirements
. In the meantime, the authorization has been appealed.
IV.3.4.4
Marketing

The final step, the marketing,
 can only take place once the field trials have been concluded successfully. However, no field trials are necessary for therapeutic products, foodstuffs and animal feed. The marketing of GMOs requires a federal authorization.
 GMOs may only be marketed if human and animal health, environment are not endangered and biodiversity and its sustainable use are not impaired
. Moreover, GMOs that have been authorized for marketing can be released into the environment only if they were authorized for that use.
 GMOS intended for the use in the environment may only be marketed if they do not contain resistance genes to antibiotics used in human or veterinary medicine
 and if experiments in contained systems or field trials have shown that they do not impair the population of protected organisms or organisms that are important for the ecosystem in question,
 if they do not lead to the unintended extinction of a species of organisms,
 do not severely or permanently impair the balance of the environment or any important ecosystem function such as the fertility of the soil,
 do not disperse or spread their traits in an undesired way,
 and that they do not otherwise endanger humans, animals or the environment or impair the biological diversity or its sustainable use.
 Finally, GMOs may also be marketed only if this does not impair GMO-free production nor the consumers’ freedom of choice,
 and if their production has respected the dignity of living beings.
 

IV.3.5
Labeling

The Gene Technology Law harmonizes the various different existing sectorial labeling provisions and thereby realizes at least with regard to labeling a horizontal approach.
 According to this harmonized regulation, any person marketing approved GMOs or products containing approved GMOs must label them as “genetically modified”, in order to ensure the freedom of choice of the consumer and to prevent fraud.
 Products containing non-approved GMOs must not be marketed
. Because unintentional contamination with GMOs cannot be excluded, the legislator has given the Federal Council the competence to define a threshold below which labeling is not required if the contamination is unintentional, i.e. if the persons required to label can prove that they have monitored and recorded the product flows carefully and undertaken everything to avoid contamination.
 According to present law, foodstuff does not have to be labeled if any of its ingredients does not contain more than 0.9 of GMOs.
 Moreover, a 0,5% threshold has been established for seeds, a 1% threshold for fertilizers and pesticides, and a 0.9% threshold for feed.
 While the Federal Council is competent to regulate also the labeling of products obtained from GMOs, such products do not have to be labeled so far if no traces of the GMO remain.
 Finally, the Federal Council has also to regulate the voluntary labeling of products that have been produced without GMOs. According to the present law, food products may be labeled as “produced without genetic engineering” if no GMOs were used during the production and processing of the food or its ingredients, if none of its ingredients contain more than 1% GMO, and if a similar product containing GMOs has been approved for the Swiss market.
 The Ethics Committee for Non-Human Gene Technology (ECNH) has criticized the present threshold regulation because it veils that products may contain GMOs despite the fact that they are not labeled as such or even labeled as produced without GMOs; the ECNH therefore argues that the threshold should be set the lowest level technical feasible.

IV.3.6
Liability

Before the adoption of the Gen-Lex, Switzerland did not possess a distinct liability regime for GMOs:
 While strict liability applied to the use of GMOs in agriculture, in industry and research, the general product liability rules requiring products in a defective condition did apply to damages caused by GMOs in food products.
 This liability regime was perceived as not sufficiently clear and inadequate:
 it was not entirely clear which activities were falling under the strict liability regime and the strict liability scheme did not apply to damages that were directly caused to humans, i.e. without damaging first the environment; in the light of the complexity of issues involved and the existing uncertainties, there was no liability for environmental or ecologic damages; and, because of possible long-term effects, the application of a normal 10-year limitation period was seen as inadequate. 

The new legislation tried to reflect these concerns: A strict liability regime was established for the use of GMOs in contained regimes, experimental field testing, the unapproved introduction in the market and for damages from defective organism.
 Thereby, a genetically modified organism is considered as defective when it does not provide the safety that is to be expected under the normal circumstances. A strict liability regime with channeled liability of the importer or producer of the GMOs was adopted for the use of marketed GMOs in agriculture and in agriculture food products, including liability for damages from cross-pollination.
 The liable importer or producer has a right of recourse against persons who handled the organisms improperly or who have contributed in another way to the damage.
 Finally, for the use of other marketed GMOs in products such as e.g medicaments, the general product liability will apply. This specific liability regime for GMOs does only apply if the genetic modification of the organism was the main cause of the damage.
 The liability is excluded in situations of force majeur or when the damage is the result of the wrongful intentional conduct of a third party including the person who suffered the damage.
 By bearing the costs of all adequate restoration measures, the liable person must also compensate the damage to the environment.
 According to the provision on time limit of liability, claims for compensation are not admissible unless they are brought within 30 years from the date of the incident. Moreover, they have to be brought within three years from the date the claimant knew of the damage.
 The normal limitation periods in Swiss law are 10 years and one year. The new limitation periods are identical with the periods foreseen in the Lugano Convention of the European Council of 21 June 1993 on Civil Liability for activities dangerous to the Environment.
 While the person claiming compensation bears the burden of proof, this burden can be softened:
 if the causality can’t be proven with certainty or if the presentation of proof cannot be expected, the proof of overwhelming probability is sufficient. Moreover, the court may also have the facts determined proprio motu. Finally, the government is authorized to determine that the liability shall be covered by insurance or other financial guarantees.

IV.3.7
Public participation 

Switzerland provides various legal instruments for the participation in governmental decision-making at all levels. Participation is particularly strong in the area of environmental protection and gene technology. At international level, the UN/ECE Convention on access to information, public participation and access to justice in environmental matters (Aarhus Convention) addresses the issue of public participation.
 Public participation includes the right of access to information (infra, subchapter IV.3.7.1) and the participation in legislative processes and in decision making (infra, subchapter IV.3.7.2).

IV.3.7.1
Right of access to information

According to Art. 18 para. 2 GTG, the authorities may publish information of general interest. This information primarily concerns risks or impairment caused by GMOs, and the state of the environment. Furthermore, according to Art. 26 Para. 2 GTG, the Confederation shall promote the public knowledge and dialogue concerning the uses as well as the opportunities and risks of biotechnology. Art. 18.I establishes that upon application, every person has the right of access to information which has been gathered in the enforcement of this law, of other relevant federal laws, or of GMO-related international agreements. Only overwhelming private or public interests may preclude this right.
 Art. 18 para. 1 GTG accords a subjective, enforceable right to every individual and corporate person, regardless of its nationality or place of residence, and regardless of the particular interest it may have. 

IV.3.7.2
Public participation in decision making

In addition to the right by individuals and groups to participate in the legislative process,
 the Gene Technology Law provides also the right to participate in the decision making. Thus, the application for a authorization of both the experimental release and the marketing of GMOs must be publicly announced and any person may submit comments on the documents.
 Decisions on the release for experimental purposes can be appealed not only by the person applying for the authorization, but also by third parties with a considerable, direct interest such as the owners or tenants of neighboring property which could be affected by the release of GMOs.
 And decisions on the authorization of marketing of GMOs can be appealed by the person applying for the authorization and by national environmental protection organizations, provided that they were founded at least 10 years before lodging the appeal.

IV.3.8
Protection of production that does not involve the use of GMOs

According to Article 7 GTG GMOs may be handled only in such a way that they, their metabolites or wastes do neither impair the production of GMO-free products nor restrict consumers’ freedom of choice. Art. 7 GTG is intended to ensure the “coexistence”
 of conventional production methods and production methods involving GMOs. It is a directly applicable rule and places an obligation on anyone who handles GMOs. Thereby, handling means any activity in connection with GMOs.
 In other words, during sowing, harvesting, transportation, processing and even the sale of GMOs or products that contain such organisms, care must be taken that neither the GMO-free production nor or to freedom of choice is impaired, i.e. that no contamination of GMO-free products with GMOs occurs. And any person handling GMOs must take appropriate care to ensure the segregation of the product flow and to avoid undesired mixing with non-GMOs during transportation and processing.
 This should ensure that within Switzerland’s small area, the production that does not involve GMOs and in particular organic farming and integrated production that does not permit the use of GMOs
 remain possible.
 
V.
Specific Issues

V.1
Dealing with the Risks of GMOs under Uncertainty

V.1.1
Risks Assessment and Uncertainty

Technologies involve risks for human life and health, the environment, the integrity of the ecosystems but also for the distribution of basic goods and resources in the population. The term “risk” refers to an undesired result that may happen with a certain probability and risk is seen as a combination of the probability of the realization of a threat and the magnitude of the potential damage, whereby both, the probability and the damage can be determined quantitatively and/or qualitatively.
 In Switzerland, relevant policy decisions on the management of risks are generally based on scientific risk assessment.
 While the risk of traditional technologies can be assessed, a similar conclusive quantitative risk assessment is not possible with regard to genetic engineering because of the existing scientific uncertainties. In such situations involving scientific uncertainties, Switzerland generally applies a precautionary approach.
 

V.1.2
Precaution

The precautionary principle, according to the internationally generally accepted understanding, indicates that if there are warnings of serious or irreversible damage, lack of full scientific certainty shall not be used as a reason for postponing measures to prevent environmental degradation.
 At the international level, it has become a tool to pierce the traditional trade law requirement that the necessity of measures for the protection of the environment or human health has to be proven scientifically if such measures have an impact on trade.
 Precaution evolved first at the national level and today, most countries apply the concept. At the international level, the precautionary principle has been further concretized in several international instruments and it has also entered international jurisdiction.
 It is generally said that the principle is in the process of crystallizing into a rule of international customary law.
 

V.1.2.1 
The Precautionary Principle in Switzerland

The precautionary principle finds its bases in the Swiss Constitution and Swiss Legislation, it is firmly established in the Swiss jurisdiction, and it is an integral part of Swiss environmental and health legislation and policy implementation.
 Precaution has become in Switzerland a broad concept requiring that possible negative effects be prevented even before they may become a danger or a threat.
 The precautionary principle, as implemented at the national level in Switzerland, embraces on the one side ongoing governmental control and self-control according to the actual state of technology and knowledge.
 On the other side, it also requires that measures are taken in the absence of scientific certainty but on the basis of well-founded assumptions that specific effects might eventually result in damage for human health or the environment.
 However, according to the Swiss understanding, the precautionary principle does not prohibit any risk: like any governmental action, precautionary measures must be proportional, transparent and non-discriminatory, and they must not constitute a disguised restriction to trade.
 Finally, precautionary measures for the protection of the environment must be “economically bearable”.

According to the Swiss view, the precautionary principle is relevant for the management of risks and it should not be confused with the caution or prudence scientists apply in their assessment of scientific data: While prudence and caution are part of any scientific approach, precaution becomes relevant only once a scientific evaluation based on sound science has been completed and if at that stage a degree of uncertainty attached to the results of the evaluation of the available scientific information remains. Thus, as the risk assessment based on sound science is the prerequisite for triggering the precautionary principle, the principle stands in no contradiction to but is based on sound science.

At the international level, Switzerland – without yet formally expressing its view whether the precautionary principle has already become a rule of customary international law – has always supported the further concretization, operationalization and strengthening of the principle at the international level both as treaty and as customary law. Thereby, Switzerland fully agrees that precaution must not be used as a pretext for protectionism and it does not see a conflict between the WTO trade rules and the validity of the precautionary principle. Switzerland also strongly favors a strengthening and further clarification of the principle, not only within the WTO context, but also generally as a binding rule of international environmental law.
 For Switzerland, the precautionary principle is a valid and relevant principle applicable at the national and the international level in situations of uncertainty. 

V.1.2.2 
Precaution and GMOs in Switzerland

By indicating that threats and negative interferences from GMOs are to be limited in the spirit of precaution, article 2.1 of the GTG establishes the precautionary principle as an overarching principle of the Swiss policy on genetic engineering in the same manner as it is done by art. 1.2 USG for the environmental policy.
 In the light of article 2.1 GTG, the precautionary principle has to be taken into account in every policy decision on genetic engineering. This means that if there are reasonable grounds for concern that a certain activity or a certain product may cause potentially dangerous effects to humans, animals, plants or the environment – e.g. based on preliminary scientific evaluations – precautionary action should be taken despite the uncertainties with regard to the probability of these dangers. This action has however to be proportional and to reflect the generally accepted level of protection and risk.
 When determining the proportionality, the general objectives of the Swiss legislation on genetic engineering have to be given special consideration, i.e. the protection of humans, animals and the environment from misuses of genetic engineering, the well-being of humans, animals and the environment, the protection of human and animal health and the environment, the preservation of biological diversity and of the productivity of the soil, the respect of the dignity of living beings, the freedom of choice of consumers, the prevention of deceptive practices, the public information and the relevance of scientific research in the area of genetic engineering for humans, animals and the environment.
 

While art. 2.1 GTG generally establishes precaution as an overarching principle of the Swiss policy on genetic engineering, numerous specific provisions further concretize and operationalize the principle: thus, experimental field-testing is only permitted if the same information cannot be gained through tests in contained regimes;
 the introduction in the environment of genes which are resistant to antibiotics which are used in human and veterinary medicine is generally prohibited;
 the safety of GMOs has to be demonstrated through tests in contained systems and experimental field-testing before they can be used in agriculture,
 and the fact that approvals for the use of GMOs have to be regularly re-assessed
 recognizes that uncertainties remain. Thus, the Swiss legislation on genetic engineering does not only recognize the importance and necessity of proportional precautionary measures as a general principle, it does also operationalize the precautionary principle through several concrete provisions.

V.1.3 
Risk-Benefit Analysis and Proportionality

The precautionary principle provides the possibility to act even if the necessity of such action is not yet scientifically fully proven. The precautionary principle does however not prescribe the adoption of a specific measures – it merely opens the possibility to a wide range of available risk-management options. In theory, a functional cost-benefit or risk-benefit analysis could provide the necessary information to decide between these different options: once the costs, the risks and the benefits of the different options have been determined, the option can be chosen which objectively reflects best the common interest. However, by assuming that it is possible to assess objectively all costs and benefits of particular interactions through monetary valuations, and based on these evaluations, the overall welfare can be maximized through rational, value-neutral decisions, this approach suffers important limitations.
 This is even more the case in situations involving risks and uncertainty: the perception of risk may be more important than the actual risk.
 And while risks may be quantified, this is not possible with uncertainties. Moreover, the unknown may often be seen as more threatening than the known risk.
 All this makes the cost-benefit analysis problematic concept for dealing with issues involving uncertainties such as GMOs. The Swiss legislation on genetic engineering does therefore not require quantitative cost-benefit analyses.

Nevertheless, there is no unlimited freedom for policy making and policy implementation. In fact, the Swiss constitution and legislation provide guidance on how to manage the risks involved with GMOs by outlining the overarching interests and priorities that are to be respected. The Swiss constitution clarifies that humans and the environment have to be protected against the abuses of genetic engineering and it outlines the overarching principles of the Swiss legislation in this field, namely the respect of the dignity of living beings, the safety of humans, animals and the environment, and the protection of biological diversity.
 The Gene Technology Law clarifies that the legislation on genetic engineering shall serve the well-being of humans, animals and the environment.
 Moreover, it has complemented the overarching constitutional objectives with the goals to protect lastingly the productivity of the soil, to ensure the freedom of choice of consumers, to prevent deceptive practices, to promote the public information, and to consider the relevance of scientific research in the area of genetic engineering for humans, animals and the environment.
 Risk management decisions must pursue these objectives. This does however not require the absolute protection of the human health and the environment:
 decisions must always be proportional. Thus, not cost-benefit analysis but proportionality in the pursuit of the defined objectives guides the concrete decisions on different risk management options. 

V.2 
International Aspects

For Switzerland, a small country that heavily relies on international trade and good international relations, the conformity of its legislation with international law is a priority.
 With regard to biotechnology, the conformity is especially important in three major areas: the legislation of the European Union, the international environmental law and the international trade rules. There are no major differences between the Swiss and the EU legislation. Moreover, the general international environmental legislation is flexible – or not binding – enough to easily avoid conflicts. Therefore, the major focus of this analysis of international aspects concentrates on the Biodiversity Convention, the Biosafety Protocol and the international trade rules as established by the WTO.

V.2.1 
EU

The EU is the major trading partner of Switzerland. While over 60% of Switzerland’s Export go to the EU, over 80% of Switzerland’s imports come from the EU.
 Coherence with the rules of the EU is therefore of overarching importance. This is also the case with regard to legislation on genetic engineering. But as the public concerns and sensibilities and the relevant interests involved do not differ substantially between the EU and Switzerland, the policy on GMOs in the EU and in Switzerland follow the same priorities and principles.
 However, while the legislation in Switzerland usually follows the related legislation in the EU, this was not always possible with regard to the legislation on genetic engineering. The legislatory process in Switzerland in this area was more advanced than the one in the EU. Thus, while the development in the EU was closely followed throughout the legislatory process in Switzerland,
 the Swiss legislation was often adopted before the similar EU legislation. Switzerland was e.g. among the first states to require labeling of food products containing GMOs.
 Switzerland’s introduction of the concept that the dignity of living beings must be respected was a legislatory novelty. Nevertheless, Switzerland prepared its legislation in close contact with the EU and Switzerland generally knew the direction the EU-legislation was going to take. This is the reason, why it was possible to prevent any substantial conflict between the Swiss and the EU rules and standards on GMOs. While the Swiss and the EU GMO-legislation are in most areas consistent, Switzerland’s legislation differs with regard to the implementation of the constitutional requirements that the biological diversity must be protected and that the dignity of living beings must be respected, and with regard to civil liability.
 Despite the fact that the Swiss legislation is more stringent than the EU legislation in those areas, it is not expected that these differences will create any major problems. 

V.2.2 
International Environmental Law: Protection of the Environment, Biodiversity and Biosafety

The international environmental law has established a general duty to protect the environment.
 This general duty has been further concretized by numerous international environmental agreements establishing concrete obligations for the protection of the environment. In the context of genetic engineering and GMOs, reference is generally made specifically to the Biodiversity Convention
 and the Cartagena Protocol on Biosafety to the Convention on Biological Diversity (Biosafety Protocol).
 However, it should not be forgotten that there are numerous other environmental instruments such as global and regional agreements relating to the protection of freshwaters and wetlands, the maritime environment, specific fragile ecosystems such as alpine ecosystems, hazardous wastes, transboundary impact assessments and access to information that could be or become relevant for GMOs.
 During the parliamentary debate of Switzerland’s GMO-laws, specific attention concerning international environmental obligations was given with regard to the Biodiversity Convention and its Biosafety Protocol.
 It was generally assumed that Swiss GMO-legislation stands in no contradiction with the other general and concrete obligations of international environmental law.

The objectives of the Biodiversity Convention are the conservation of the biological diversity, the sustainable use of its components, and the fair and equitable sharing of benefits derived from utilization of genetic resources.
 While the Convention requires the parties generally to protect the biodiversity and it includes several specific obligations,
 the following obligations are especially relevant for GMOs: to promote the protection of ecosystems;
 to identify and regulate or manage processes and activities which have or are likely to have significant adverse impacts on the conservation and sustainable use of biological diversity;
 to regulate, manage or control the risks to biological diversity and human health posed by the use and release of GMOs;
 to prevent the introduction of, control or eradicate those alien species which threaten ecosystems, habitats or species;
 to develop or maintain necessary legislation and/or other regulatory provisions for the protection of threatened species and populations;
 and to provide any available information on the potential adverse impact of GMOs to contracting parties into which such GMOs are to be introduced.

The Biosafety Protocol aims at ensuring that GMOs that pose a potential threat to biodiversity and its sustainable use are transported, used and handled safely.
 It requires that an importing country has to agree to the importation of GMOs prior to its first importation based on a notification from the exporter that includes all information relevant for the assessment of the risk of that GMO for the environment and human health.
 In situations of scientific uncertainties about the possible effects of GMOs, the importation of such GMOs can be prohibited based on the precautionary principle.
 The Biosafety Protocol also requires that GMOs must be identified as such in the accompanying documents.
 

Thus, the Biodiversity Convention and its Biosafety Protocol establish together a framework with several important obligations for the national policy on GMOs. Moreover, this framework explicitly affirms the state’s right to prohibit in situations of scientific uncertainty the importation of products containing GMOs. The Swiss legislation on genetic engineering reflects and implements these international environmental obligations and rights. Thus, the preamble of the Gene Technology Law indicates specifically that this legislation is part of the implementation of the Biodiversity Convention and the Biosafety Protocol.
 Interestingly, no reference is made to other international rules or agreements. Moreover, several provisions of the Gene Technology Law make reference not only to the general goal to protect the environment, but also explicitly to the protection and sustainable use of biodiversity.
 The task to identify and regulate or manage processes and activities with adverse impacts on the biodiversity
 is implemented by enacting specific rules for GMOs. At the same time, the Swiss legislation on GMOs addresses specifically the risks to biological diversity and human health posed by of the use and release of GMOs.
 And by admitting deliberate release of GMOs into the environment only upon proof that - according to the actual sound scientific knowledge - the release will not have any harmful effect on the environment and the ecosystem,
 and by requiring that field releases must be accompanied by a risk assessment and the monitoring of possible effects upon the environment,
 the Swiss legislation meets the CBD’s requirement to prevent or control the introduction of alien species which can pose a threat to biodiversity.
 By establishing the precautionary principle as an overarching policy instrument for dealing with GMOs,
 the Swiss legislation is rules and procedures for the exportation of GMOs to meet the obligations established by the Biodiversity Convention and the Biosafety Protocol concerning the provision of relevant information on the potential adverse impacts of GMOs.
 And, according to this legislation, in accordance with the corresponding provisions of the Biosafety Protocol, 
 GMOs that are exported from Switzerland will have to be accompanied by documents identifying them as genetically modified. 

V.2.3 
WTO 

V.2.3.1 
The applicable WTO-Rules

The international trade law as established by the WTO agreements promotes an open, non-discriminatory and transparent international trade regime by prohibiting states from unnecessarily restraining international trade.
 The General Agreement on Tariffs and Trade (GATT), which establishes the general framework of the WTO regime, indicates that member states must not discriminate between the imports from different countries and imports must be treated no less favorable than like products of national origins.
 However, sates have the right to adopt measures necessary to protect human, animal or plant life or health and, in conjunction with restrictions on domestic production or consumption, measures relating to the conservation of exhaustible natural resources if such measures do not discriminate arbitrarily or unjustifiably between countries or constitute a disguised restriction of international trade.
 

These general principles are further clarified by the Agreement on Technical Barriers to Trade (TBT-Agreement) and the Agreement on Sanitary and Phytosanitary Measures (SPS-Agreement). According to the TBT-Agreement, states have the right to adopt non-discriminatory and transparent technical regulations necessary to realize legitimate objectives such as the protection of humans, animals, plants and the environment or the prevention of deceptive practices. 
 The SPS-Agreement recognizes that no WTO member should be prevented from adopting or enforcing measures that are based on scientifically sound risk assessments and that are necessary to protect human, animal or plant life or health if these measures are neither discriminatory nor a disguised restriction on international trade and if their necessity is based on scientific evidence. 
 Both, TBT- and SPS-measures must follow relevant international standards unless additional measures are necessary for the fulfillment of a higher standard chosen by a state.

While relevance of the GATT and the TBT-agreement for GMOs is generally recognized, this is not as clear with regard to the SPS-Agreement. The SPS-Agreement was specifically negotiated and adopted for measures against traditional diseases and pests, at this time, nobody thought of the risks involved with new technologies such as genetic engineering. This is reflected by the SPS-Agreement itself, which states that it is only applicable for sanitary and phytosanitary measures as defined in the annex A to the agreement.
 According to this annex, SPS measures are measures applied to protect animal or plant life or health from the entry, establishment or spread of pests, diseases, disease-carrying organisms or disease-causing organisms; to protect human or animal life from risks arising from additives, contaminants, toxins or disease-causing organisms in foods, beverages or feedstuffs; to protect human life or health from diseases; and to prevent or limit the damage of pests.
 However, GMOs are not “pests”, “diseases”, “additives”, “contaminants” or “toxins”. And, many potential risks associated with GMOs are neither “pests” nor “diseases” but relate to other threats such as not yet fully understood risks of horizontal or vertical gene transfers or the emergence of antibiotic resistances. Thus, the relevance of the SPS-rules for GMOs remains unclear.
 In the light of this, Switzerland, like all the other European states, has made so far no notification of its GMO-regulation under the SPS-Agreement.
 Thus, for several – if not most – aspects of the GMO-legislation, such as e.g. the labeling requirements, only the requirements of the GATT and the TBT-agreement, but not those of the SPS-Agreement are relevant.

V.2.3.2
GMOs and the Issue of “Like Product”

The GATT- and the TBT-Agreement require that “like products ”are treated the same way.
 While the WTO-agreements do not further specify the meaning of “like product”, the WTO jurisprudence has developed a number of criteria to determine when products are supposed to be alike, namely their physical characteristic, consumer perception, their end-use, and its tariff classification.
 All relevant evidence with regard to all of the four criteria along with other relevant evidence has to be considered for making an overall determination.
 Thereby, evidence related to health risks associated with a product is relevant for both the criteria concerning physical characteristics and concerning consumers’ tastes and habits.
 And the fact that risk to health is “a defining aspect of the physical properties” is a clear indication of the un-likeness of products.
 The goal of the requirement to treat like products equally is to prevent protectionism.
 The SPS-Agreement, on the other hand, does not mention the concept of like-products, but it prohibits unjustifiable discrimination between identical or similar situations.

According to the Swiss perception, products containing GMOs and products without GMOs are clearly not like products: the existence of a physical difference is obvious. In fact, this physical difference is so important that the producers are willing to invest millions of dollars for being able to obtain precisely this difference. Moreover, the risks linked to GMOs are a defining aspect of the physical properties of GMOs. According to the test applied by the WTO Appellate Body in the Asbestos case, this aspect is crucial for accepting the un-likeness of products.
 Also the consumers perceive the physical difference as so significant to require different treatment. Thus, while the end-use could in theory be the same, consumers do not see products containing GMOs and products without GMOs as similar and interchangeable.
 Finally, it is important to note that the motivation for the different treatment of products that contain GMOs and traditional products does not pursue a protectionist objective: the goal of the Swiss regulatory differentiation between GMOs and non-GMOs is to protect human health. Products containing GMOs that are produced in Switzerland would receive exactly the same treatment like imported products. And, as the Swiss regulation is not aimed at giving Swiss products a competitive advantage compared with imported products, the differential treatment of GMOs- and non-GMOs by Switzerland stands not in conflict with the WTO’s anti-protectionist motivation to require an equal treatment of like products.
 Thus, it can be concluded that products containing GMOs and traditional products are clearly not “like products” but substantial different because of their physical differences, the clear distinction consumers make, and especially the understanding that genetic modification could entail substantial and not yet fully understood risks per se. 

V.2.3.3 
The WTO-Conformity of the Approval Requirements

According to the Swiss perception, GMOs pose a significant potential of risks to human, animals, and the environment
. As indicated above, the Swiss requirement that the introduction of GMOs into the Swiss food market and the release of GMO into the environment need approval is a procedure to make sure that there will be, according to the actual sound scientific knowledge, no threat to human and animal health or the environment.
 This is made specifically clear by the general prohibition of antibiotic resistances genes,
 the requirement that the spread of GMOs must be precluded according to the actual state of science,
 and the requirement that field trials have proven that the GMOs do not pose a threat to the functions of the ecosystem
 and that they generally don’t pose a danger for humans, animals, the environment or the biodiversity and its sustainable use.

The protection of human health and the environment is clearly a legitimate objective for adopting trade restrictive measures, both under the GATT-, the TBT- and the SPS-agreement.
 Thus, even if the SPS-agreement would be applicable, the Swiss requirements for introducing GMOs in the Swiss market and for the release of GMOs in the Swiss environment do, in principle, not create a conflict with the WTO rules: if there is no risk for humans, animals or the environment, the use of GMOs in Switzerland is approved and thus possible. The major difference to more liberal approaches such as the US approach to GMOs relates to the fact that according to the Swiss perspective, genetic modification per se is seen as involving an important potential for substantial risks that makes an approval procedure necessary to ensures that only safe GMOs are permitted on the market and in the environment. According to the concept of “substantial equivalence”, a concept developed within the WHO and the OECD, a new food product can be treated in the same manner as the existing food with respect to safety, if it is deemed to be “substantially equivalent” with an existing food product or food component.
 The concept thus allows that existing food products or food components are used as the basis of comparison in the assessment of new products. If the levels and variations for characteristics in the new food are within the natural range of variation for the same characteristics in the comparator, no new standards and procedures are necessary; if however the new product is not found to be substantially equivalent to an existing food, its safety must be evaluated on the basis of its unique composition and properties.
 The US perspective considers GMO-products as substantially equivalent to traditional products. However, this use of the concept of substantial equivalence in relation to GMO foods is controversial.
 In Switzerland as in the rest of Europe, GMOs are seen as substantially different because it is understood that the modification of genes could entail greater and not yet fully understood risks.

Finally, the Swiss approval procedure does not discriminate between products nor between states, it is transparent, it relies on scientific evidence and as it does ensure the confidentiality of information of commercial interest. It is therefore also fully in line with the relevant WTO-rules for such procedures.
 Switzerland also implements whenever possible adequate international standards; when such standards do not exist on the multinational level, Switzerland refers to regional standards. Only when no adequate international standards exist at all, a national standard is developed.
 It can therefore be concluded that the Swiss approval requirements for the use of GMOs is in full line with the relevant WTO-rules. 
V.2.3.4 
The WTO-Conformity of the Labeling Requirement

As indicated above, products containing GMOs have to be labeled in Switzerland as “genetically modified”.
 As GMOs must already have been determined as safe in the approval procedure before being permitted on the market, the Swiss labeling requirement for GMOs does not aim at ensuring food safety. The Swiss law clarifies that the main motivation for the labeling requirements is to ensure freedom of choice for the consumers and the prevention of deceptive practices.
 Several elements of the Swiss labeling scheme underline its goal to prevent deceptive practices.
 Namely, as the Swiss consumers assume that products do not contain GMOs and as they have a clear preference for GMO-free products, selling a product that contains GMO without proper information would be a deception. And, the 1% threshold is aimed at preventing that products must be labeled as "produced with GMOs" which were contaminated with GMOs without purpose - indeed, consumers are deceived only if GMOs are added intentionally to a product, but not because of incidental minimal contamination which cannot be prevented.
 Moreover, in order to prevent deception, the voluntary label for products that have been produces without genetic engineering may only be used when a similar product is admitted on the Swiss market which contains GMOs.
 Finally, as it has become impossible to guarantee that products are totally free of GMOs because of incidental contamination during growth, harvest, transportation and processing, even those products for which there is proof that no GMOs were used during their production may not be labeled as "GMO-free" but only as "produces without genetic engineering."
.

Labeling requirements such as the Swiss labeling requirements for GMOs that are not related to food safety are technical regulations covered by the TBT-Agreement.
 The TBT-Agreement requires such regulations not to be more trade-restrictive than necessary to fulfill a legitimate objective.
 The prevention of deceptive practices is explicitly mentioned as a legitimate objective for the adoption of technical regulation.
 However, the list of legitimate objectives mentioned in the TBT-Agreement is not exhaustive and the objective to inform consumers about the physical characteristics and the process and production method of a product may well be also a legitimate objective.
 Some authors even argue that there is in international law a general principle of informed consent requiring that persons are informed about possible genetic modification of products.
 Thus, a labeling requirement for GMO-food could probably also be justified as a means necessary for legitimate consumer information.
 As indicated above, Swiss consumers are very sensitive about genetically modified food product and a majority opposes the sale of such products.
 In the light of this, the labeling requirement is the least restrictive measure to prevent deception and to enable consumer information and freedom of choice for the consumers. As such, it fully fulfills the requirements of the TBT-agreement.

V.2.3.5 
The WTO-Conformity of the Liability Rules

Switzerland has established a distinct liability regime for GMOs: the use of GMOs in contained regimes, experimental field testing, the unapproved introduction in the market and damages from defective organism are governed by strict liability; agriculture including liability for damages from cross-pollination and agriculture food products are governed by strict liability with channeled liability of the importer or producer of the GMOs; in all other situations, the general product liability rules apply.
 Moreover, the distinct liability regime for GMOs provides for liability for environmental damages, for the extension of the limitation period, for a softening of the burden of proof and for the possibility of compulsory insurance or other financial guarantees.
 This specific liability regime for GMOs does only apply if the genetic modification of the organism was the main cause of the damage.

Until now, no relevant legal relationship between trade, market access and liability rule has been determined within the WTO-context.
 In fact, the WTO-law does not prescribe specific liability schemes and countries are free to adopt the liability level that they consider to be appropriate.
 As discussed above, the SPS-agreement is clearly not relevant for assessing the WTO-compatibility of the Swiss liability rules for GMOs.
 Moreover, as GMOs and non-GMOs don’t have to be treated as “like products”, the liability rules do create no conflict with the GATT- and TBT-prohibition of unjustifiable discrimination:
 The Swiss liability rules establish the same conditions for GMOs that have been imported and GMOs that have been produced in Switzerland. There is no discrimination between imported and domestically produced products. By reflecting the distinct differences between the known and predictable risks of traditional products and the unknown and unpredictable potential risks of GMOs, the liability rules do also not lead to a “de facto discrimination” but to recognition of different circumstances and risks.
 The Swiss liability regulation for GMOs aims at reflecting the specific risks and uncertainties of GMOs, the specific complexity of the underlying causalities and the potential of long time impacts.
 By holding those who benefit from the specific advantages of GMOs fully responsible for their potential risks and externalities, the distinct liability regime ensures that all measures are undertaken to prevent the materialization of the risks specifically linked to GMOs. Thus, it would have to be seen as either a measure necessary for the protection of humans, animals and the environment or a measure relating to the conservation of exhaustible natural resources.
 Finally, some elements of the liability scheme such as the extension of the limitation period reflect international standards.
 It can therefore be concluded that there is no conflict between the Swiss liability rules for GMOs and the WTO-law.

V.2.3.6 
The WTO-Conformity of the Precautionary Approach

The Gene Technology Law establishes the precautionary principle as an overarching principle of the Swiss policy on genetic engineering and if there are reasonable grounds for concern that GMOs may cause potentially dangerous effects to humans, animals, plants or the environment proportional precautionary action should be taken despite the uncertainties with regard to the probability of these dangers.
 As indicated above, the Swiss perception sees no conflict between precaution and the WTO -requirements.
 Moreover, the WTO-rules do not prevent the application of the precautionary principle: While the SPS-agreement – however not relevant for this area
 – itself operationalizes the precautionary principle by allowing provisional measures in cases where relevant scientific evidence is insufficient,
 a flexible interpretation of the “necessary”-requirements of the GATT- and the TBT-Agreements
 would similarly permit the adoption of precautionary measure. In fact, the precautionary principle precisely reflects the fact that in the light of scientific uncertainty, precautionary measure might be necessary for the protection of the environment.
 The WTO-Appellate Body, by requiring that WTO-rules must be interpreted “in the light of contemporary concerns of the community of nations about the protection and conservation of the environment”, supports such a flexible interpretation that gives way for the precautionary principle.
 It can therefore be concluded that the application of a precautionary approach as required by the Swiss legislation on GMOs does not create a conflict to the WTO-law.

V.2.3.7 
The WTO-Conformity of a possible moratorium

During the parliamentary debate, the introduction of a moratorium for the use of GMOs in agriculture was one of the most fiercely debated issues, and while the parliament finally rejected the inclusion of such a moratorium in the new legislation, the issue is not yet definitively resolved as efforts for the adoption of a moratorium continue both through an initiative for a constitutional amendment and through the revision of the federal law on agriculture.
 The WTO-compatibility of a moratorium was put on the forefront of the GMO-debate when the US has initiated a dispute settlement procedure against the EU on its de facto Biotech moratorium.
 However, it is important to note that the moratorium on GMOs discussed in Switzerland concerned a totally different issue: while the Swiss moratorium would have prohibited the use of GMOs in agriculture for a certain limited time-period after which the issue would be re-assessed and would not have concerned the use of GMOs in other areas or the importation of GMO food products, the EU’s de facto moratorium concerned the suspension of approvals of new agricultural GMO-products pending the adoption of rules ensuring labeling and traceability of GMOs. 

In order to assess the WTO-compatibility of a moratorium for the use of GMOs in agriculture as it was and still is discussed in Switzerland, the motivation of such a measure must have to be analyzed. The main reason put forward in favor for the introduction of such a moratorium was that a GMO-free agriculture can only be assured in Switzerland if there is a general prohibition of using GMOs in agriculture. This is because given the small geographic situation in Switzerland, once the use GMO-seeds is allowed, cross-pollination will be inevitable and it will be impossible to maintain GMO-free production. 
 Moreover, it was also argued that such a moratorium would give the time necessary to better understand the impacts of GMOs on the ecosystems.
 Similarly, the Swiss Ethics Committee on Non-human Gene Technology favored on a moratorium to allow time to think about ethical issues of genetic engineering and its role on the market.
 This motivation makes it clear, that such a moratorium would not be a sanitary or a phytosanitary measure and thus would not fall under the SPS-Agreement.

The effect of the discussed moratorium for the use of GMOs in agriculture would be that no GMO-seeds could be sold in Switzerland. The effect of this prohibition could be seen as a quantitative restriction of imports of GMO-seeds into Switzerland.
 However, the WTO was not created in order to impose a certain method of agriculture or technology on a country, but to prevent protectionism. Thus, if a country would decide to prohibit use of cars or the growing of carrots, it would not be the aim of the WTO to impose the use of cars or the growing of carrots in that country. The WTO is about trade, not about internal traffic or agriculture policy – as long as such internal policy does not have a protectionist effect. Therefore, the WTO-compatibility of a moratorium would not have to be assessed as a potential prohibition of quantitative restrictions but as a potential discrimination of like products.
 However, as indicated above, in Switzerland, GMOs are not seen as like products.
 And the moratorium would concern both imported and Swiss GMO seeds. Moreover, as such a moratorium aims at protecting GMO-free crops from crosspollination, it would be permitted under WTO law as a measure necessary for the protection of plant life or relating to the conservation of exhaustible natural resources even if GMO seeds and traditional seeds would be seen as like products.

V.2.3.8 
WTO-Compatibility of the Swiss GMO-legislation

The debate on the WTO-compatibility of different approaches to GMOs is often too much dominated by ideological and emotional arguments. However, in order to assess the WTO-compatibility of any legislation, three basic core-principles should never be forgotten: First, the WTO is concerned at ensuring an open, transparent and non-protectionist market – therefore, WTO-member states have the primary obligation to ensure that their legislation does not pursue protectionist goals. Second, the WTO does not aim at imposing environmental standards or priorities – therefore, all WTO member states have under the WTO the full right to adopt the level of environmental protection that they deem to be appropriate and that reflects their priorities and values. Third, by providing for an open, transparent and competitive market in which resources are used according to the preferences and priorities of consumers, the WTO pursues to promote the well-being of all – therefore, the WTO should not be misused as in instrument to impose its values and its preferences on others, and it should especially not be misused as a tool to oblige consumers to buy products that they don’t want. Hence, one has to conclude that the Swiss regulation, by assuming that GMOs and non-GMOs are not like products, by differentiating between GMO- and traditional food according to their un-likeness only in order to serve legitimate objectives such as the protection of the environment and human health, the prevention of deceptive practices or the information of consumers necessary to enable a transparent and effective market, by basing such differentiation on sound science, and finally by being transparent and non-discriminatory between states, the Swiss regulatory approach also fully reflects the existing international obligations under WTO-law. 

VI. 
Conclusions

This case study has given an overview of the Swiss regulatory approach to genetic engineering in the non-human area. After a short introduction to Switzerland and its regulatory and political system, we have presented the major actors, values and interests involved in Switzerland’s GMO-policy making. We have then given a brief synopsis of the history of the Swiss GMO-regulation, which can be structured in three phases: the phase up to the first constitutional referendum in 1992 which led to the adoption of a constitutional amendment that protects humans and the environment from misuses of genetic engineering and that requires specific legislation for the protection of humans, animals and the environment, the genetic diversity of animal and plant species and the dignity of living beings. This first period also led to the adoption of first labeling and approval requirements for GMOs. During the second phase, the legislation on GMOs was further developed, and it culminated in a second constitutional referendum in 1998 which rejected a proposal for a constitutional amendment which would have banned genetic engineering to a large extend. Finally, the third phase lead to the adoption by the parliament of a comprehensive package of legislation on genetic engineering in March 2003. We have then presented this Swiss GMO-legislation in more depth and further discussed specific issues such as the question how Switzerland deals with the risks of GMOs under uncertainty and the international aspects of the Swiss GMO-legislation. 

This analysis of this case study has shown that six main elements have shaped and are reflected in the Swiss regulatory approach to GMO:

1) The perception that GMOs are not substantial equivalent to non-GMOs but substantially different: Genetic engineering, that enables for the first time to cross the genetic borders of species, is seen in Switzerland as a new technology that constitutes a fundamental break with traditional technologies. At the same time, GMOs and non-GMOs are seen as unlike products.
 Genetic engineering and GMOs raise therefore new and specific questions and challenges that need specific regulation.

2) The perception of genetic engineering primarily as an environmental issue involving specific risks and not as a trade issue: Genetic engineering and GMOs are seen as involving specific risks for human, animal and plant life and risks for the environment, the balance of ecosystems and biological diversity. On the other hand, the importation of GMOs is not seen as a threat to Swiss producers. Because genetic engineering is seen primarily as an environmental issue and not as a trade issue, the Swiss government tasked the Swiss Agency for the Environment, Forests and Landscape and not the competing State Secretariat for Economic Affairs with the preparation of the new legislation on genetic engineering. 
3) The perception of new risks involving scientific uncertainties: Genetic engineering is perceived in Switzerland as a novel issue involving new and not yet fully understood risks and challenges. It is generally understood that these novel risks are not yet well understood and that therefore caution and precaution are necessary.
 There is general agreement that further research has to be undertaken until these new risks and challenges are better understood. At the same time, a concept of absolute security is clearly rejected.

4) The perception that genetic engineering and GMOs involve specific ethical values and questions: Genetic engineering is seen as a technology that raises fundamental ethical questions. In order to ensure that basic ethical values are respected, specific provisions and mechanisms such as the obligation to respect the dignity of living beings or the establishment of an Ethics Committee were adopted.

5) Strong rejection of genetic engineering in the food sector and high acceptance in field of medicine and pharmaceutics:
 While the Swiss consumers generally reject GMO food products and therefore want to be in a position to buy GMO-free food products, they feel much more positive about the use of genetic engineering in the field of medicine and pharmaceutics. One reason may be that the functioning of human body is much better understood than the functioning of ecosystems. Another important reason relates to the balance of values and interests involved. The interest to a safe life through effective medicine is valued much higher than the interest in more efficient agriculture. And food products containing GMOs are not seen as enhanced but as inferior as compared with traditional product that are perceived as more natural and thus also healthier.
6) The acceptance of the right to be informed and to have the freedom of choice: Because of the concerns about safety and impact, the concern to be informed whether a product is produced through genetic engineering has emerged as a “new” consumers’ concern.
 At the same time, producers and industry do not perceive the requirement to provide consumers with the desired information as problematic – in fact, they argue that they do not want to produce products that consumers do not want to buy and they therefore accept labelling requirements as an effective tool to ensure the freedom of choice as long as no unnecessary obstacles are created.

By analysing the Swiss regulation in its political and socio-economic context, this study reflects the fact that two characteristics of Switzerland strongly influence its approach to genetic engineering and to GMOs. First, its participatory political system that ensures through several institutional characteristics that any legislation has to take into account and reflect the major different interests involved.
 Secondly, despite its small size, numerous seemingly conflicting interests on GMOs have an important constituency in Switzerland:
 thus, Switzerland has a strong pharmaceutical industry and Switzerland is a leading country in the area of medical research; Switzerland also hosts important biotechnology, chemical and seed industries; the Swiss farmers want to be able to produce in a most cost-efficient manner products that the consumers will buy; retailers and distributors want to avoid unnecessary technical and financial obstacles and trade barriers; consumers have an interest in effective medicine and a high food quality, and they want to be informed about what they are going to buy in order to make a choice according to their preferences; consumers also have developed interests in process and production methods of the products; there is a general desire to ensure an adequate protection of the environment and of human, animal and plant health; the respect of ethical values is seen as important; and finally, the respect of international obligations, especially with regard to the international trade and environmental regimes, is seen as crucial for a small country like Switzerland. Switzerland’s approach to genetic engineering and to GMOs tries to reflect and bring together all these different interests and values. 

This study has shown that the issue of genetic engineering in general and GMO food in special includes numerous environmental, ethical, developmental, economic, pharmaceutical, medical, scientific, and consumer concerns. All these interests, opportunities, fears, concerns and considerations establish the political framework of any regulator and of every government. Because the Swiss population directly influences the political process, the Switzerland’s GMO-legislation had to respond to these interests and concerns – in fact, any regulation that does not adequately reflect these concerns would be challenged and rejected in a popular referendum. We believe that the Swiss approach, by brining together and integrating the concerns of producer and consumers, of industry, science and ethics, and of trade and environment, could therefore serve as a valuable stimulant for the international community in its search for a fair, democratic, and effective approach to GMOs.
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