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�Foreword



What should we do if scientific uncertainty arises about an action which could have a detrimental effect on the environment? For example, should we accept the use of a specific chemical which provides products with some desired properties, even though we do not know what undesirable effects the chemical has on nature and the environment in the long term?



These questions are central to the precautionary principle.



Both in Denmark and abroad, there has been increasing focus in recent years on this principle, and in line with the increasing complexity of environmental issues, there are expectations from various sides that politicians, enterprises, and authorities allow this doubt to benefit the environment.



However, what does the principle involve specifically, and how should it be applied in our day-to-day work? This is not clear in either Denmark or other countries and therefore the Danish EPA would like a debate on the issue which can lead to a better understanding of the principle. On this basis, the Agency held a conference on 29 May 1998 which was attended by business people, researchers, green organisations, politicians, authorities, and other interested parties.



The objective of the conference was to encourage a technical debate on how we apply the precautionary principle to the environment. It is important to outline and discuss this issue, as ultimately it concerns the degree of safety which the population desires. Although the precautionary principle is included in Danish and international legislation, interpretation and administration of the concept is ambiguous. In Danish legislation, for example, wording is used such as ‘consideration must be given to the likely impact of pollution’.



The conference was built up in four blocks: an administrative perspective, a technical and economic perspective, a social perspective, and finally a panel debate. Within each perspective there were various presentations, followed by questions for the presenter. This summary and extracts follow this structure of the conference.



The conference provided no clear answers and no easy solutions; the issue is too complex for this. However, in general there was broad agreement amongst the presenters and during the debates that the precautionary principle must be regarded as a political norm for both legislation and administration, and that application of the precautionary principle demands a great deal of openness.



Although the conference did not provide clear answers, we have without doubt taken some steps closer towards clarification of the concept and work will now continue with the principle. For example it is now expected that the precautionary principle and its application will be a theme in the Government’s Environmental Policy Report which will be issued next summer, and it is our hope that the environment politicians in Parliament will be able to benefit from the discussions at the conference.



�Introduction



Why address the precautionary principle?

Erik Lindegaard

Director General, Danish Environmental Protection Agency



Before I give the floor to the presenters, I have a couple of comments and observations. Firstly, a little about why we are addressing the theme for today, the precautionary principle.



In my view, which is merely one of many, we must do this for at least four reasons. Firstly, because the principle is already part of legislation in Denmark. Secondly, despite this, it is unclear what the principle involves. Thirdly, because this lack of clarity means that the concept could include a number of very different elements. Fourthly because the principle requires openness if it is to have any meaning.



A few comments on each of these reasons.



Firstly, the precautionary principle is part of legislation. The Folketing has already included the precautionary principle in a number of environment acts which apply in Denmark today. These include the Environmental Protection Act, the Chemical Substances and Products Act, the Marine Environment Act, and the Environment and Gene Technology Act.



At first glance, the legislation does not include the precautionary principle in a way that jumps out and grabs you. The principle is not mentioned by name, but it is there. For example it states that ‘consideration must be given to the likely impact of pollution’. Or, as is stated in the Chemical Substances and Products Act ‘it shall be possible to intervene where there is a suspicion that a chemical substance is hazardous for health and the environment’, and so on.



This is to say that we have not specifically identified the principle, but in substance it is already part of Danish environmental legislation.



Things are different with international legislation. Here, there is not only the principle, but it is mentioned by name, and it is in bold type. It has been included in the Union Treaty which states clearly that EU environmental policy must be based on the precautionary principle. It has been included in the Rio Declaration from the UN Summit on the Environment and Development in 1992, and it has been included in a number of environment conventions; specifically in conventions on the marine environment and corresponding conventions on the ozone layer. We have collected the legislation in a small note which we have issued (see appendix). This shows how the concept is stated in the various regulations and it will provide inspiration for our discussions today.



So, the principle is recorded in both international and national legislation.



The second problem is that in general there is great uncertainty and lack of clarity about what the principle involves. This is precisely the reason behind this conference. We had to conclude that it was difficult to provide the principle with more meat.



Of course this could lead one to question what sort of ridiculous national and international legislation we have when it is based on a principle which, if anyone asks what it actually involves, the reply is a messy ‘it is not possible to say exactly’.



In this type of situation one can seek solace in history. In the environmental area we have another well known principle which in a way has suffered the same fate, namely the principle that ‘the polluter pays’. When we started to pass environmental legislation in the ‘70s, many maintained that the legislation should naturally be based on the principle that the ‘polluter pays’. However, during the drafting of the Environmental Protection Act there was so much disagreement about this principle that it was decided to analyse it in committee. The Committee arrived at the conclusion that environmental legislation should be based on this principle, but it neglected to define more closely what the principle involves.



This has been discussed since. There are not many who doubt that it is the right principle, and from the start of the ‘80s we have also phased out support schemes for environmental investments by industry. Otherwise there has not been great theoretical debate about the principle. We just apply it, and we are actually very content with it.



One could ask, however, how consistent we really are in relation to the principle. Future legislation regarding soil contamination is currently under debate. In this debate there is a rather loose definition of how much weight can be given to ‘the polluter pays’. Similarly, some believe that the principle  has been turned on its head in relation to the environmental problems associated with agriculture. So, we live and work with the principle ‘the polluter pays’, but the principle is still under debate and it is not applied particularly consistently in a number of areas.



I can imagine that we will discuss the precautionary principle in the same way as ‘the polluter pays’ principle, and this will bring us closer to a common perception of what the precautionary principle is. At the same time we will perhaps also arrive at acknowledging that we will probably never be able to define precisely what the precautionary principle involves.



Firstly, no matter how we twist and turn it, we can maintain that this principle must be interpreted in relation to the situation we are addressing. Examples from international legislation demonstrate the variety of ways in which the principle can be worded. In wordings relating to biodiversity, for example, the concept is very wide. On the other hand, the concept is defined more narrowly in relation to the marine environment.



Another question surrounding application of the principle is who or what should it protect? The environment per se? Parts of the environment? Specific population groups such as children or pregnant women? Who are the target group?



Finally the debate encapsulates a difficult dimension; can a given risk be avoided? It seems as if application of the principle is very dependent on this dimension. People react very differently, depending on whether the precautionary principle is discussed in relation to the working environment, the atmosphere, drinking water, foodstuffs, cigarettes, or other consumer goods. A factor also seems to exist whose importance, to a certain extent, depends on whether it is possible to avoid a risk or not.



Thirdly, application of the principle necessitates the involvement of other elements than the natural sciences. It is also necessary to consider economic, social, and ethical factors. This can be illustrated by a domestic example, namely our demands in relation to drinking water in this country. As everyone knows, we have an objective that drinking water and ground water should be as clean as possible, because water is fundamental to life for us all. This is why we have set thresholds for pollutants, especially pesticides, which in practical terms correspond to zero. This means that breaches of the thresholds lead to pesticides being phased out, irrespective of whether or not there are health risks.



This could appear to be an incredibly simple and effective method. Ban pesticides if the thresholds are exceeded. However, it is not as easy a this. In practice, it is necessary to assess and carry out estimates: how well-founded is the suspicion that the traces found in ground water do in fact originate from a pesticide? And what are the consequences of intervention or non-intervention?



There was the situation where the residue AMPA, which can come from glyphosate, was found in Copenhagen’s water supply. We were very uncertain of whether it did in fact originate from glyphosate, and we decided to wait before taking action until we knew whether glyphosate really was the source of the AMPA contamination. It was not, and this illustrates another problem with the precautionary principle. On the one hand it requires the courage and will to take action in an uncertain situation, and on the other hand it requires courage and will not to take action in an uncertain situation.



During the day, we will doubtless discuss the precautionary principle and its relationship to risk and risk management.



To me, risk management and the precautionary principle are two entirely different things. The precautionary principle cannot be measured, weighed, or calculated, whereas in principle, risk and risk management are dimensions which can be measured, weighed, and calculated. In this way there is a mathematical dimension which can be related to, and this is not the case with the precautionary principle.



Fourthly, we must consider the precautionary principle because it demands openness. We must expect that the principle will be debated for many years to come because no one can precisely define what it involves. It requires debate which makes the principle as visible as possible and which discusses why it should or should not be applied in specific situations.



In the end it is about the degree of safety the public require. It is not merely an academic or theoretical exercise, because the expectations of the public of how the principle is to be applied are not always entirely logical.



For example there is a strong desire to apply the principle actively in relation to pollution from pesticides and other chemicals. However the same unforgiving attitude is not apparent in relation to air pollution from cars. Here, we do not need to make do with the precautionary principle. In fact, we can calculate the risks and they are very great, but we accept these risks.



A corresponding paradox can be found in biotechnology. I believe that the demand to apply the precautionary principle to biotechnology is different for medicine than for foodstuffs. With such a wide span of expectations of the precautionary principle, it is extremely important to discuss it and make such differences visible.



It could be exciting if, during the day, we discuss four questions.



1.	What degree of scientific basis or justified suspicion is necessary before the principle can be applied, and in this connection, who should make the decision? Should it be scientific experts, manufacturers, authorities, politicians, or the public?



This question can be illustrated with a small example. Some years ago a hypothesis arose that oestrogen-like substances could perhaps be the cause of the drop in men’s sperm count. All agreed that this was a hypothesis. The question is, whether an hypothesis like this is sufficient reason to apply the precautionary principle.



2.	Will the media and citizens always demand that the precautionary principle is applied, even though there is a lack of knowledge about the specific problem? In other words, in particular, will applying the precautionary principle be a particular demand in relation to problems over which one has no control, problems where one cannot choose for or against?



Smoking is dangerous, everyone knows this. However, many of us this country smoke anyway in. On the other hand drinking water must be as clean as possible. Is this because we do not have any choice and we all have to use the drinking water which is supplied to households?



3.	To what extent do commerce, manufacturers and importers take account of the precautionary principle? Industry usually needs evidence if there are to be interventions, but how reliable must such evidence be?



For example, at the end of the ‘80s it was decided to phase out CFCs which break down the ozone layer. At that time there was no scientific evidence of a direct relationship between CFC emissions and the break down of the ozone layer.



We are lucky enough to have evidence now, but what if we were never able to obtain this evidence? Or what if proved to the contrary? Despite the relative uncertainty at that time, action was taken anyway.



Another example is the EPA’s recently published list of undesirable substances. This has been criticised for not having an adequate basis, and that this should have been obtained first through a thorough risk assessment at EU level. On the other hand, we are reproached by some green organisations because we have not introduced an immediate ban on the undesirable substances on the list.



4.	How do we tackle the cost/benefit dimension in relation to the precautionary principle? Despite the problems we can identify, there are vast numbers of substances which are very useful. They improve our chances of survival, provide well-being, comfort, and much more. How do we relate these values?



I will be pleased if during today we can outline these issues. I do not expect today to end with a precise definition of the precautionary principle, nor do I expect precise answers to my four questions. However, I hope that we will all leave more clear about these issues than when we came.







An administrative perspective



How does the law perceive the precautionary principle?

Peter Gjørtler

Lawyer, Dragsted and Helmer Nielsen



How has the European Commission applied the precautionary principle?

Jørgen Henningsen

Former director general of Directorate General XI, Brussels



Summary



PETER GJØRTLER began by stating that the result of the previous day’s vote in the EU meant greater priority for environmental work at policy level, but not at the legal level, as through Article 6, the environment was included in all policy areas.



The new Article 174 continues to build on the same four principles with a view to achieving a high level of protection: the precaution, prevention, local, and payment principles. However, the Amsterdam Treaty contains no final definition of the precautionary principle as a legal norm.



According to Mr Gjørtler, the precautionary principle is more like shaking an index finger at the Union’s citizens and enterprises, telling them that every activity involves a risk, and every doubt about the extent and effects of the risk must benefit the surroundings.



Legally, it provides the Union, both jointly and as individual countries, the opportunity and the duty to intervene in an activity even if there is only a suspicion that it could be harmful, rather than waiting until a scientific basis has been established. However, this also means limitations to an enterprise’s freedom of trade.



According to Mr Gjørtler, Union law provides no guarantee that enterprises should have full and limitless freedom of trade. On the contrary, national regulations which provide for freedom of trade must give way to Union law which requires harmonisation and, for example the principle of free movement of goods.



This raises the problem of when such a fundamental Union-law objective should give way for the benefit of protection of the environment. The answer can be found in the principle of proportionality which provides a number of criteria for Union law to regulate an activity. These criteria make up a kind of minimum level for when the authorities can cite the precautionary principle without adequate evidence that there is, in fact, a risk.



Article 95 in the new Amsterdam Treaty in fact emphasises this by requiring scientific evidence from Member States if they are to cite the so-called environmental guarantee. Mr Gjørtler perceived this tightening as an expression of a desire for better balance between the precautionary principle and the principle of proportionality so that risk is shifted to the benefit of the environment rather than free regulation.



The precautionary principle provides authorities with both the right and the duty to protect the interests of the environment against enterprises. It does not also require enterprises to act environmentally correctly. Mr Gjørtler believed, however, that in a given case, when determining liability the courts would look at whether an enterprise chose the course of action which was most in accordance with the precautionary principle.



Finally, he pointed out an important aspect of the practical application of the precautionary principle in administration, that is the possibility to make freer and more extensive estimates both of a given pollution risk, and of how reasonable it is that society should accept such a risk.



JØRGEN HENNINGSEN, former director general of the European Commission Environmental Directorate, DG 11, called the precautionary principle an expression of common sense, that is, people’s justifiable expectations that the authorities will not just close their eyes to a risk, but that they will take it seriously. He also pointed out that the principle is also applied in other areas such as flight safety, foodstuffs, etc.



According to Mr Henningsen, this is far from a new phenomenon. The principle was first written into the Maastricht Treaty in 1992, but had been applied long before to the same extent as it was after 1992, for example in relation to pesticides in drinking water, and lead in petrol. He emphasised that it is far from without meaning that a requirement relating to the precautionary principle was laid down in the Treaty because of the constant balancing with the principle of proportionality’s demand for cohesion between cause, effect, and regulation.



As an example of the significance of principles laid down in the Treaty, he used the efforts to introduce the principle of principle in the Agriculture Commissioner’s proposal for legislation on pesticides in 1992 which led to an extension of the objectives of surveys and regulation to specific requirements for limiting pollution at source and prevention rather than subsequent correction. Mr Henningsen emphasised the great significance of the precautionary principle and corresponding declarations of intent in the practical implementation of the various framework legislation, in particular in the individual Member States. At the same time he pointed out the EU’s considerable success in including the precautionary principle in the global debate on the importance of protecting the world’s climate and biodiversity, despite the continued scientific uncertainty of future developments and the significance of these.



He concluded that the precautionary principle first of all prevents the dilatory process which arises when every situation must be proved. It does this by laying down in the Treaty the duty for the public and the administration to use their common sense in protecting natural resources.

�How does the law perceive the precautionary principle?

Peter Gjørtler

Lawyer, Dragsted and Helmer Nielsen



The Amsterdam Treaty

In a referendum yesterday, Denmark adopted the Amsterdam Treaty. An obvious question is, therefore, how far will this Treaty change application of the precautionary principle?



The short answer is not at all. The important principles for application of the principle are unchanged in the EU Treaty following the amendments made by the Amsterdam Treaty. 



It states in Article 3, 1(1), that an environmental policy must be introduced. The principles which are to support this environmental policy are described in Article 130 R (now called Article 174) and are unchanged.



The only point which has been amended is that the duty to involve environmental policy in all other policy areas has now been removed from Article 174 and now appears independently in the new Article 6. This is therefore not an expression of an actual amendment, but more a political upgrading.



The environmental policy of the Union

The objectives of the Union’s environmental policy, according to Article 174, are to achieve a high level of protection where account must be taken of local differences within Union territory when setting such a level.



The principles which are to be applied, according to Article 174, include the precautionary principle, the principle of prevention, the local principle, and the principle of payment.



The principle of payment is an expression of placing liability so that the polluter must pay for the costs of the pollution he causes. This principle can be seen as a message to individual citizens with a view to encouraging them towards environmentally-friendly behaviour as it threatens financial liability for environmentally-harmful actions. However, the principle can hardly comprise the foundation for allocating liability in  itself, it must be implemented by legislators. The other principles seem more clearly to aim at the legislators, and put demands on the mechanisms which are applied in law-making.



The principle of prevention requires that pollution must be prevented rather than corrected, and the local principle requires that efforts must primarily be at the source of the pollution so that the risk of spreading is minimised.



The text of the Treaty does not include an ultimate definition of the precautionary principle, and the wording could appear that it is to be considered as an overall principle for approaching environmental issues where the prevention principle and the local principle could be considered more specific statements of a desire for prudence.



The prevention principle and the local principle were included in the EU Treaty as early as in the Community Act of 1986, while the precautionary principle was first added in the Maastricht Treaty in 1992, at the same time as the law-making process in the environment area was reorganised from unanimous to a qualified majority.



However, this is hardly a basis for only understanding the precautionary principle as a collective term. Instead, within the framework of the EU Treaty, it should be provided with the additional content it has received in international-law, including the Rio Declaration of 1992.



The precautionary principle

The primary contents of the precautionary principle can be summarised as a balancing of risk; who should bear the burden of the uncertainty which scientifically may exist in possible contamination resulting from a certain type of behaviour?



The precautionary principle states that it should not be the environment which bears the burden, but rather the enterprises which wish to follow the behaviour creating this scientific doubt.



The precautionary principle must therefore be considered based on a liberal understanding of the legislative system where the individual’s freedom of action can only be limited by legislation in situations where the legislator has good reason to believe that the action can be detrimental to other interests, including through pollution.



The precautionary principle allows the authorities to weaken requirements to prove that an enterprise’s behaviour is causing pollution. Merely by demonstrating a risk that actions can cause pollution can the authorities intervene and regulate the enterprise’s behaviour.



By laying down the principle in Union law, the principle of loyalty in the Article 5 of the EU Treaty must mean that the principle does not only provide for intervention at an early stage in risk assessment, but it also that involves a duty for early intervention.



This duty is primarily aimed towards Union law-makers, but it also applies to national authorities when they are to adopt legislation which can be relevant to realising the goals of the Union. This includes implementing sustainable development which is laid down in Article 2 of the EU Treaty.



The relationship with legal rights 

In general, a phenomenon involving an extension of one party’s rights will necessarily mean a limitation of other parties’ rights unless it includes an area with infinite resources.



The situation that legislators’ access and duties to intervene in behaviour which threatens pollution are extended, therefore means that enterprises’ right to freedom of action is narrowed. The situation that intervention can be made on an uncertain basis in relation to the risk of pollution means that the possibilities to intervene can be perceived as a reduction in enterprises’ legal rights.



Consideration of this situation as a legal-rights problem assumes that enterprises have a legal right to freedom of action. This right is not laid down in Union law and can therefore hardly be presented as an argument against harmonised Union law which is adopted on the basis of the precautionary principle.



In relation to national exemptions outside the harmonised areas, or as an extension of minimum harmonisation, Union law will include a requirement for freedom of action in many circumstances.



For example, this will be the case where national rules comprise an obstacle to the free movement of goods. Based on the Cassis de Dijon principle, such obstacles can only be accepted on environmental grounds, provided the fundamental principle of proportionality is respected.



Precisely because the principle of proportionality is a fundamental principle of EU law, it also applies as a requirement for general harmonised Union law in that it should be proportional to its objectives.



In this way, the apparent difference in assessment of harmonised Union law and national exemptions are removed in that, in both cases, there is a duty to conduct an assessment of the extent to which citing the precautionary principle complies with the principle of proportionality.



The principle of proportionality

The fundamental content of the principle of proportionality is that every regulation must serve a definite purpose, that regulation must be necessary in order to achieve this purpose, that it must not have a wider scope than necessary to achieve this purpose, and that, in achieving its purpose, it must provide as little disturbance as possible to those subject to it.



This must mean that the principle of proportionality forms a limit to making free estimates when applying the precautionary principle. Although the precautionary principle releases the law-makers from demonstrating direct evidence of a pollution risk, the principle of proportionality must involve a requirement on the degree of probability which must be shown for the pollution risk to form the basis for intervention.



This balance is most clearly expressed in Article 95, Section 5 (previously Article 100a) of the EC Treaty, as amended by the Amsterdam Treaty. The provisions apply to the so-called environment guarantee and regulate Member States’ ability to introduce stronger national provisions, despite implementation of total harmonisation.



In contrast to the situation of transferring existing rules, which according to Article 95, section 4, can freely be done on the grounds of environmental concerns, Section 5 provides restrictions on the introduction of new provisions.



These provisions must therefore be based on an environmental problem which was unknown at the time of harmonisation, which is specific to the relevant Member State, and which is based on scientific evidence.



This requirement for scientific evidence can be considered as an exception to the precautionary principle, which can be justified by the condition that adoption of harmonised regulations in itself should be on the basis of the precautionary principle. It can also be considered as a definition of the limits which are imposed by the principle of proportionality on application of the precautionary principle.



In my opinion the provisions are most meaningful as an expression of the balance between the precautionary principle and the principle of proportionality such that they show that the precautionary principle does not involve free access to regulation, but it only allows upgrading risk in order to take account of the environment.



Legislation based on the precautionary principle

As mentioned above, Article 174 (previously Article 130) of the EU Treaty mentions the precautionary principle with the principle of proportionality. The two principle are considered synonymous by the legal system in many countries.



Irrespective of whether we choose to consider the principles as separate, it will be possible to construe many initiatives as being built on both the precautionary principle and the principle of proportionality.



For example, this applies to procedural regulations such as the VVM Directive and product regulations such as the Directive on pesticides. Both of these are built on the principle that a survey must be conducted before an action is implemented.



Of course, this can be construed as an instance of prevention in that the previously prepared survey must prevent the occurrence of subsequent pollution. However, it can also be construed as a declaration of precaution in that demands are placed on the elucidation of risk factors before a specific behaviour is permitted.



The VVM Directive does not place requirements on an acceptable pollution risk, but only places requirements on the approach to elucidating the risk.



Similarly, the Directive on pesticides does not make demands on the pesticides which can be approved, but only on the administrative procedures which must be followed for an active substance to be included on the list of ingredients which may be included in pesticides if they are to be approved.



Correspondingly the precautionary principle in Danish legislation is seen in particular as a demand on the process which leads to possible intervention. This appears in Section 3, Paragraph 2 of the Environmental Protection Act which states that not only must account taken of the recognised effects of a pollutant on the environment, but also account must be taken of its likely effects.



The legal effects on enterprises of the precautionary principle 

It appears that the precautionary principle primarily contains a requirement for the law-makers to include, not only recognised pollution risks, but also possible pollution risks when assessing potential intervention. At the same time they must respect the principle of proportionality’s requirement for balance.



The question is whether, in addition to this, the precautionary principle can directly or indirectly influence the behaviour of an individual enterprise as a general principle of Union law.



The wording of Article 174 (previously 130r) in the EU Treaty does not provide a basis for the principle to be interpreted as an requirement norm which directly obliges an individual enterprise to choose a course of action based on precaution.



In contrast, an indirect effect could be perceived in the same way as the restrictions on countries’ abilities to implement measures which provide obstacles to free trade. These restrictions effect enterprises’ opportunities to cite intellectual property laws.



The European Court has therefore ruled that if, by citing intellectual property law, an enterprise could cause a split in the market, this represents an obstacle to free trade, and if legislation in a Member State permits this. As a consequence the Member State is obliged to interpret such legislation so that this is not possible.



Therefore, it could be argued that, provided several legal courses of action remain open for an enterprise, the precautionary principle must imply that national provisions regarding liability for pollution should be interpreted such that when identifying liability, the fact that an enterprise did not choose the course of action which is most appropriate to the Precautionary principle has no significance.



Similarly, it could be argued that in such a matter of identifying liability, there must be a duty to interpret the right national process and compensation such that requirements for proof of causality between behaviour and pollution are relieved by the precautionary principle.



The questions

In the introduction to this conference, four questions were asked about the precautionary principle which I would like to be the first to attempt to answer.



The first question referred to the threshold of what scientific evidence is required according to the precautionary principle. It is precisely this threshold which in my opinion is formed by the principle of proportionality, and in this way the legislator and the administrator balance the extent to which scientific evidence makes causality sufficiently likely to permit intervention under the precaution  principle.



This relationship also corresponds to other applications of expert statements in administration, where scientific experts do not have authority to make decisions of legal administration, but merely present information which will be included in the decision.



In many situations, respect for scientific input will imply that there will be little room for manoeuvre for the legal administrators’ decision.



In my opinion, it is crucial to the precautionary principle, that the close relationship between scientific evidence and the legal administration is weakened so that the legal administration has more room to manoeuvre. This also applies to the national legislative process.



The second question applied to people’s demands on application of the principle and how far these demands are limited by the extent of people’s freedom of consumption. Smoking was highlighted as an example where citizens have a choice, and it was compared with drinking water.



In my opinion, the debate on liability for smoking-related diseases in the USA is pointing towards such a distinction becoming irrelevant, in that demands for caution will not only be raised against suppliers of basic necessities, but also against all suppliers who provide products which involve a risk of pollution.



The third question referred to the expected attitudes of industry towards the precautionary principle, and how far there will continue to be demands for full scientific support for intervention in freedom of action.



In my opinion, precisely the potential indirect effect of the precautionary principle - shifting rules for liability and proof in cases of pollution - will mean industry finds it necessary to adapt to the precautionary principle.



Finally, the fourth question was about the skills which we have achieved today to perform cost-benefit analyses of usefulness and pollution risk in relation to the precautionary principle.



Experience has demonstrated repeated errors where actions which were regarded as environmentally harmless, or which were thought to have net social advantages later turned out to have a far greater environmental cost.



In my opinion, this experience corresponds to the central message of the precautionary principle. There should not be a narrow balancing of well-defined pollution risks and operating or social advantages. On the contrary, a freer, more comprehensive estimate must be made of the pollution risks involved in a specific behaviour, and of how reasonable it is that society should accept these risks.



How has the European Commission applied the precautionary principle?

Jørgen Henningsen

Former director general of Directorate General XI, Brussels



Thank you for inviting me today. Originally I was asked to make a legal speech about applying the precautionary principle within EU legislation. However, given that I am a chemical engineer and not a lawyer, we agreed that I should reflect on how I experienced application of the precautionary principle during the ten years in which I had the pleasure of working at the European Commission General Directorate for the Environment, DG 11.



Allow me to start with a quotation which is the political justification of what I will subsequently try to say. When Ken Collins, the Chairman of the European Parliament’s Environmental Committee, once talked about the principle of subsidiarity, he said that this principle, which has been so talked about, in fact reflected no more than good everyday common sense. Very much the same can be said for the precautionary principle. This expresses perhaps, in addition to common sense, people’s justified expectations that legislators and administrators take account of conditions which are not necessarily entirely clear, but which involve risks which should not be ignored.



Firstly, it is important to be aware that when the precautionary principle is especially associated with the environment paragraph in the EU Treaty, this does not mean that the precautionary principle is applied to this area alone. It is also applied in flight safety, foodstuffs, and a large number of other situations. It is very important to be clear about this, and also that the precautionary principle has only rarely been applied as a direct argument with regard to the matters which we deal with. It is also important that the precautionary principle was applied to the same extent before it was included in the treaty in 1992, as it has been since.



There are important elements of the precautionary principle in legislation and various environment -policy measures from the 80s, where preparatory work took place as long ago as the 70s. Pesticide regulation in the Directive on drinking water has been mentioned as an example, where we said that these are biologically active substances which could give rise to beliefs that they could have some effects of which we are not aware. Therefore, they must be limited as far as possible, and in reality, should not appear in drinking water at all.



We could go on to the limiting of lead in petrol where there was a suspicion that lead could affect how children’s intelligence develops, although this was far from proven. Even though epidemiological studies have since reinforced this suspicion, there are still justifiable doubts as to the specific levels. However, no one today would criticise the decision that lead should be removed from petrol, and also reduced in a large number of applications.



One of the points I would like to touch on here is the principle of proportionality which both Erik Lindegaard, the director general of the EPA and Peter Gjørtler have brought up. In everyday life in Brussels, no matter of whether it is within the Commission, or in the interplay between Member States, there is no doubt that the principle of proportionality, that is that there must be cohesion between what is intended and what is proposed, also applies to the precautionary principle.



If it is right that the precautionary principle first and foremost reflects peoples justifiable expectations of how we legislate and how we administer, it is equally right that the precautionary principle provides a constant balancing process against the principle of proportionality.



These introductory remarks could perhaps give the impression that I am indifferent as to whether the precautionary principle is included in the Treaty. Many of the measures and much of the legislation which can be said to reflect the precautionary principle would look exactly the same if the principle was not in the Treaty. However, it is important that, in the first and foremost, the Treaty reflects common sense, and people’s justified expectations. There are of course a number of situations where the Treaty can and should lend weight to an argument.



The best example I have of applying principles in the Treaty is, in fact, not related to the precautionary principle, but to the principle of preventive efforts. This is an example of where, in certain situations, the more general principles in the Treaty, at least from a Danish point of view, can be particularly useful.



When, in 1992, the Commission was to submit a proposal for legislation on pesticides, and please note this was managed and prepared by DG 6, the General Directorate for Agriculture, it included of course a lot of pretty words and principles about studies, regulation, and so on. However, it lacked the principle that pollution should be limited at source, or that preventive measures are preferred to subsequent remedial measures.



In practice, this is to say that, although there is drinking-water legislation which demands that drinking water may only contain a maximum of 0.1 micrograms of pesticide, it follows from the precautionary principle that the unfiltered water used for drinking water should not contain more pesticides than would enable the water to be used as drinking water without it being filtered in the first place.



In DG 11, we had this view included in the Commission’s proposal, and I consider this as one of our clear victories within the Commission. When the proposal was read in the Council, out of 12 Member States, 11 were fiercely against the idea. There was just one country, coincidentally Denmark, which supported the idea.



Two years later, the Directive was adopted after amendment of various points, and not necessarily as one could have wished it to appear. However, the fundamental principle was maintained, that in future, pesticides may only be permanently approved if there is no reason to believe that use of pesticides will give rise to concentrations in water resources, particularly in the ground water but also in surface water, of over 0.1 micrograms.



This demonstrates that it is not unimportant whether principles are laid down in the Treaty, but in many cases daily politics take place according to other criteria. The precautionary principle, just as the other principles which are built into the Treaty today, applies to the same extent to developing policies, as to adopting and implementing legislation. As many have already said, much of our legislation is in the form of framework laws where in reality it is not possible to say precisely how the precautionary principle is to be applied. This is because the answer is first apparent when the framework law is to be applied in practice.



For example, this applies to the Directive on pollution from large industrial enterprises. It applies to the Impact Assessment Directive, and it will also apply to the new Directive on general protection of water resources. The test of whether the precautionary principle is being applied as it should will generally take place in the administration in the individual country and in the execution of the framework law.



It is important that, at the moment, the EU is participating in negotiations on important global problems where the precautionary principle is vital. In particular, the Climate Convention and the Biodiversity Convention are two of the problem issues where we can be particularly pleased to see that EU policies have embraced the precautionary principle, although without explicitly mentioning it to a greater extent than the rest of the world has done.



The EU view, which is not only strongly supported by Denmark, but is also widely supported by most of the Member States, when compared with the view supported by other industrialised countries is that, although there remain justified doubts on a number of possible consequences of the  of changes in the climate, the potential consequences are so serious that we should start to take action now.



However, the principle of proportionality is also respected in that we have said that the initiatives which we propose, or the quantitative objectives for limiting green-house gasses are at the moment of such a size that they will not adversely affect normal social development. This also assumes that we can agree on a sensible method of doing this.



All in all, it can be said that the precautionary principle had been part of EU environmental policy for some time before it found its way into the Treaty. It is not a principle which is brought up daily in EU work. It is stated as a matter of course in many places in the preamble to various Directives, but without being an important part of the political debate on the legislation.



However, it is an underlying principle which in general has been accepted, and it is a principle which at least prevents those who in different connections state that there is a lack of definitive evidence for this and that. It prevents using these arguments with weight because the Treaty states hard and fast that common sense must prevail when developing and implementing environmental policy.



Question time with Peter Gjørtler and Jørgen Henningsen



Niels Juul Jensen, Danish Environmental Protection Agency

Peter Gjørtler gave a splendid review of the rules in relation to Union law, and took his point of departure in this. On the other hand, one could ask how he sees this manifested, in particular that part of the law which affects citizens or enterprises. How well is it implemented in Danish legislation?



Peter Gjørtler

It appears in Danish legislation in more or less the same way as in EU legislation. It is mentioned as an overall principle when applying the law. The crucial question is therefore what is the specific legal effect of the principle when it is applied?



At the moment we are relatively weak on this point. On looking at Danish legal practice I have actually not been able to find instances of where the precautionary principle is, in fact, cited. Similarly, in the European Court we can only find a single case where the precautionary principle is cited, but unfortunately the case was thrown out because the prosecutor failed to validate the law suit. This was the case regarding the French nuclear-bomb tests.



If we look more generally at the issue of environmental principles, and citations of them in legal practice, we can identify a total of eight decisions which apply to the application of the principles laid down in Directive 174, previously 130r, the special environment principles. What is demonstrated is the balance between the principles of proportionality and precaution which involves shifting the authority to regulate of the Member States.



This is especially apparent in two cases which relate to hazardous waste in Germany and Belgium. Without it being entirely clear, in these two cases we can also see the foundation for citing the precautionary principle as a legal principle which could also apply to enterprises.



However, at the moment this is only an indication. It is not a statement of actual legal practice, and I do not think that it can be seen in Danish legislation implementation, except the mere mention of the principle. The effect legal practice has on the individual enterprise depends on how legal practice develops.



Peter Skov, the Confederation of Danish Industries

It is interesting whether the precautionary principle has been implemented adequately; whether it is to be found sufficiently clearly stated in Danish legislation. This discussion could continue after our session today. This would mean that if the principle were more clearly stated in the legislation, the bases for applying the principle should also be taken to issue. This could provide a useful exercise as an extension of the discussion.



Jørgen Henningsen has a slightly different approach to this, and I can well understand that he said ‘no thank you’ to providing the legal side of it. The point was that common sense is alive and well, not least in the EU when Denmark plays its part. Reading between the lines it could also be understood that common sense also thrives when Jørgen Henningsen is involved in the EU! My question therefore is whether, with his background in Denmark as a civil servant for many years, he has the same understanding.



I agree that it is a good thing to further discuss and develop the principle, but my other question to him is: What is the real significance of the principle with regard to the way we make laws; the way we relate to the precautionary principle? How do you assess this in relation to your career in the EU?



Jørgen Henningsen

When I use an example from my own area to show how the combination of the Danish way of looking at things and EU legislation could interact, it was not to emphasise my own expertise. It is clear the civil servants in the Commission who come from countries which are used to leading relatively high-profile environmental policies have the principle more deeply ingrained than others. However, it would be very wrong if I gave the impression that we were a small band of holier-than-thou redeemers in DG 11.



In fact, there is wide interest in DG 11 to conduct ambitious environmental policies in the EU. In recent years, this ambition has spread to other General Directorates. It was a great pleasure to see how much we were supported by DG 3 in our discussions with the car industry on petrol consumption, so that we were able to pressurise industry into allowing more to be done in this direction.



Developments in the legal-political area in Brussels are leading in the direction where the precautionary principle is something for which there is common sympathy, and which is often accepted as a basis for legislation, although it is not necessarily cited.



It is clear that people moan each time application of the precautionary principle comes up against established interests within a certain sector, region, or Member State. However, it falls completely into step with the precautionary principle as an expression of common sense, and common sense in the political process has the same elements.



Therefore, I will not say anything about career opportunities on the basis of the precautionary principle, and anyway, I am now out of the system. However, the precautionary principle is deeply involved in daily administration in Brussels, in the environmental area, and in a number of other areas.



Peter Skov

I would just like to add that I can not have expressed myself clearly. I actually asked you because of your background in the Danish administration, where for many years you have worked with environmental matters. We have some extensive rules in the EU for application of the precautionary principle. My question was whether there was adequate common sense at the time you worked with Danish environmental matters.



Jørgen Henningsen

The broad political motivation behind the things which happen or do not happen is what is crucial. A better answer is perhaps that for me it has always been a little bizarre that EU environmental policy in the form of the Fifth Environmental Action Programme from the Rio Conference was, in fact, strongest in the years leading up to the Maastricht Treaty.



The success of the legislative initiatives after 1992 is less obvious than in the years before 1992, when a number of extensive laws were adopted. Attempts are now being made to implement these. Amendments to treaties are more often a reflection of what has happened in the past than what it is necessarily possible to implement in the future.



I am reluctant to make a precise comparison between my work in Brussels and Copenhagen as there was a ten years’ difference, and there are so many other things which make it hard to compare. In Denmark, environmental policy blossomed in the late ‘70s and early ‘80s, and this happened at a different time in Brussels. It was not because I moved to Brussels at this time. It was a coincidence that, at that time, a number of the countries had not really started in this area when we were already well on the way; Spain, Italy, and others, became aware that this was a serious issue. Therefore, both in the Commission and in the Council, there was a basis to really get things going.



It is this which makes me say that people’s expectations and common sense are expressed in these principles. It should not be understood in the same way as property rights or the right to assemble or other principles which are included in the constitution.



Helga Moes, Member of Parliament (Folketing), the Liberal Party

I would like to make a link. In the introduction, there was talk of openness. This is a central issue in the precautionary principle. If no one holds the principle on a very short lead, it is sure to run away with us. This was clear from the last talk.



It is not enough that Denmark arrives with some opinion or other which we pour out over the rest of the world. We can link this to the detection of AMPA. In this case, it was not said that if we find AMPA, and it has other origins, then the detection of AMPA in itself is decisive that the substance should be phased out. Instead, it was said that if it comes from glyphosate, it must be phased out. If it comes from other sources, we must look at it in another way.



When we go out and ask people to react with common sense to such a report, they laugh and say, “Groundwater is groundwater, and AMPA is AMPA. It is irrelevant whether is or not it is toxic, or where it comes from”. So, something has run away with us, political power has entered the arena.



The great threat in the precautionary principle is that it has been abused from the outset by people with special interests. It is not based on common sense but on political abuse of power. Therefore, openness becomes necessary. This means we must go out and talk to individual citizens. We must tell them that if they drink water with 0.1 micrograms of atracine, they can drink 2,800 cubic metres of water each day for ten years before they are harmed by the atracine. Nevertheless, people will say, “It is the water which is dangerous”.



We have to get people’s support if we do not want political power to run away with us. I would like to ask how far the civil servants who administer the precautionary principle are willing to be open so that people join in and no longer suffer from the anxiety which was once forced upon us. What will civil servants do when people with common sense arrive and say, “It doesn’t matter whether AMPA in groundwater originates from households or from pesticides, whether there are 0.1 or 0.2 micrograms, if AMPA isn’t dangerous”. Will you submit to changes in public opinion? That is, will you change your administration of the precautionary principle?



Peter Gjørtler

This question has two perspectives. The first is the risk of abuses of power when applying the precautionary principle. This situation, that the precautionary principle is a ‘soft’ principle allows  for considerations other than protection of the environment to creep in.



I tried to address this and I also understood that Jørgen Henningsen agrees that there is an on-going balance between environmental considerations enabled by the precautionary principle, and the fundamental legal principle of proportionality, including that every legal act and every intervention must meet a specific objective and only that objective. That is, the principle of proportionality includes a limit to involving unwelcome considerations.



Then you ask about how we monitor that this happens. Important strides have been taken in the Maastricht Treaty and even more in the Amsterdam Treaty to try and bring about openness in both the political process and in the legal administrative process in the EU system.



Some will say that such strides had essentially already been taken at institutional level, before Amsterdam. However, what is important with the new Treaty is that laid down in the text of the Treaty is that there must be free access to information, and there must be openness in the political decision-making process so that the important criteria on are also presented when deciding an intervention and other legal actions.



Jørgen Henningsen

A remark on the question of regulation of pesticides in drinking water. Openness is of course important in application of the precautionary principle, just as it is in so many things, both in the EU, and in Denmark.



But, especially in respect of the pesticide parameter, we have revised the Directive on Drinking Water recently and we had a long debate about whether we should retain the drinking-water parameter at 0.1 micrograms for all pesticides, irrespective of how hazardous they are. It was clearly political that the Commission retained the old pesticide parameter. This is not so bad. The Commission assessed that it is irrelevant whether it was administratively possible to set different parameters for different pesticides which reflect their relative danger. It could be done in a way which would maintain respect for the precautionary principle, but there was no political desire to change the conditions reflected in the Directive on Drinking Water, namely that pesticides have no place in drinking water.



Pesticides are something we use in agriculture. Pesticides are the only situation where it is permitted to spread hazardous chemicals in the environment. Therefore, this must be done in such a way that they will not turn up in the ground water or in drinking water. I do not consider this a misuse of the precautionary principle.



The old parameter for pesticide was set long before anyone discussed the precautionary principle. It must not be understood as being based solely on the precautionary principle. It is clear that respect for the precautionary principle provides strict demands, but it goes further than that, and I believe that it is also fully legitimate to do this in a political context.
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Has science a monopoly on defining risk?
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Can economic theory be applied in connection with the precautionary principle?
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SUMMARY



IB KNUDSEN approached the subject by searching through the literary sources for a definition of the precautionary principle. He found that the principle had found its way into German legislation for the first time in 1976 in the term ‘vorsorge-prinzip’, i.e. care for the environment and had since then changed names to the English ‘precautionary principle’, that is prevention. After this he mentioned and discussed a series of specific cases in which the principle had been used in an international context.



Then he referred to Cameron who divides the principle into three elements, each corresponding to the manner in which it is used. First of all the idea that if no action is taken, it can lead to damage. Secondly, the fact that there is a lack of exact scientific knowledge concerning cause and effect. And finally, as a consequence of this, that it will be difficult to justify the absence of regulation. 



Mr Knudsen emphasised that when dealing with such a situation, one must base one’s actions mainly on science. How does one deal with a situation in which a relationship can be established but not definitively proven?



This gives rise to two questions. 1. How can science fix a scale with which to asses different risk levels? The precautionary principle is supposed to take into account that new knowledge is forever being obtained, and that different groups of experts might differ in their assessment of the validity of this knowledge with regard to a specific problem. 2. How is this precaution to be managed in the most reasonable manner? How does one choose between a total banning, restoration, and a demand for better or alternative technology?



These considerations were seen in a broader perspective through the three elements of risk analysis. First of all, experts must assess the risk, most often by way of mathematical models and safety factors. Secondly, politicians have to manage the risk which in part means that the safety aspect of the problem must be identified, and that a level for this safety must be fixed. Finally, the risk must be communicated to the consumer, producer, and society.



In general Mr Knudsen pointed out the absence of a policy regarding risk assessment, that is the need to stipulate which substances in which areas should be assessed. Things are continuously being rejected on both scientific and value assessments. The public and science have different ways of assessing the risks involved in traffic and mad-cow disease!



Mr Knudsen emphasised that the precautionary principle is primarily an instrument in risk management. It has nothing to do with the much more specific use of scientific uncertainty in risk assessment that the director of the EPA, Erik Lindegaard, mentioned. He then moved on to stress the need to assess how advantages, disadvantages and acceptance are experienced and he referred to a report from the American Congress in which directives for the management of risk in environmental cases are stipulated.



Finally, he emphasised yet again that even though there are a great many, and very different, bases for assessment, be they scientific or determined by values, the decisive factor in the use of the precautionary principle must always be objective data. There must be a continuous interaction between scientists’ budding doubts about a safety level and society’s subsequent implementation of the necessary research and investigations.



PROFESSOR POUL HARREMOËS analysed how the precautionary principle was applied to risk assessment of a substance and took as his starting point the two extremes. 1. Is it hazardous? And 2. Is it harmless?



His point of departure was the paradox that whilst it at all times can be proven whether a substance is hazardous, it is impossible to establish the same clear-cut proof that it is harmless. The solution to this lack of scientific deduction is, according to Professor Harremoës, induction, that is the individual’s own experience.



When all is said and done it is about rendering probable whether a substance is hazardous. A prerequisite for this is confidence in the efficiency of the existing procedures. This is one of the fundamental problems in the environmental debate.



Professor Harremoës stressed that the precautionary principle can not conjure up solid evidence in areas where science skates on thin ice, but as a general principle it transposes the burden of proof to the person performing the activity. It is thus the polluter who must create a confidence by rendering it probable that an activity is harmless. As an example of this he brought up the conflict between the demand for clean drinking water and the environmentally idealistic proposal that untreated water be reused in households.



The precautionary principle is rather a question of assessing uncertainty  and consequences of making a mistake. This is so when considering both the postulate that a substance is hazardous as well as the postulate that it is harmless, and therefore, at the bottom line, it is an acknowledgement of our insufficient knowledge. The final outcome is that political decisions have to made in a universe of categories of error - from determinism’s ideal of an all-encompassing knowledge, to uncertainty and ignorance, to the worst possible: unpredictability.



He emphasised that ignorance and unpredictability are central problems, in how we are to ‘take the range of possibilities available to future generations into account’. He stressed the need to assess future developments in a manner that is based on society rather than traditional life-cycle analysis.



He then moved on to talk about the relationship between utility and damage as seen with eyes of the general public, and reached the following criteria for intervention. Probable fear of serious and widespread damage which outweighs other social consequences of intervention . That the definition might seem a little unclear was, according to Professor Harremoës, a direct reflection of the process’ lack of exact scientific solutions. 



He dealt briefly with risk analysis which he found in part both too reductionist and detailed at the cost of patterns, and also specialist. Finally he urged the speakers to form a Danish backing group which can clarify the theoretical foundation for the precautionary principle at European level. The objective is to create a system as science’s contribution to the political process.

	

PEDER ANDERSEN began by noting that economists regard the environment as consumption and investment benefit. He then pointed out that economic theory supports the view that we have to be cautious. In this context the precautionary principle indicates that a decision must take both the size and character of the risk, and uncertainty into consideration.



He then moved on to maintain that economic theory is relevant in connection to the precautionary principle, which, in economic terminology, is about ascertaining one’s position, creating future possibilities, compounding/connecting these possibilities and making the right decisions in the most optimum sequence - sequential decision-making. He summed up that the fundamental idea with the precautionary principle was to enhance our options in the future.



According to Mr Andersen it is not possible to make rational decisions in any manner based on the precautionary principle without  applying economic theory and methodology. To illustrate this, he went over a simple economic model for optimising environmental policies concerning safety, risk, and uncertainty.



He especially emphasised that with regard to decision-making concerning uncertainty factors, there can at times be some sense in polluting a little bit more than is necessary, because the activity not only creates pollution, but also pleasure and usefulness, such as, for example, with transportation. The point with the model was the importance of sequential decision making , i.e. to be cautious now when investing in new knowledge.



Subsequently he put some major principles forward that will lead to a more strict environmental policy, but at the same time he stressed that, as all other things worth having, protecting the environment does not come cheaply. The major principles can be summed up as following: 

1. Increased uncertainty entails a more strict environmental policy

2. Increased risk aversion entails a more strict environmental policy

3. Increased emphasis on future generations entails a more strict environmental policy

4. Increased irreversibility entails a more strict environmental policy

5. Assess what it will cost society to comply with the precautionary goals

6. Assess the advantages and disadvantages of reduced risk/uncertainty



According to Mr Pedersen what is needed in order to be able to use the principles is, first of all, factual knowledge focused on giving priority by way of the economic management instruments. Developments must lead to obtaining greater knowledge and better methods with which to reduce to the inadequate knowledge of cost-benefit analyses. He concluded his talk by recommending that priority be given to fundamental research in environmental economy.



Does science have a monopoly on defining risk?



Ib Knudsen

Institute director, Institute for Food Safety and Toxicology



When this question was first put to me, I thought that it was easily answered with a ‘yes’. We scientists do know something about biology, about the test methods and the practices that are used in risk assessment. On the other hand it says ‘defining risks’, and that can be something completely different, namely the question of whether a risk is acceptable. So I concluded that the answer could also be ‘no’. Thus, today, my point of departure is ‘yes’ and ‘no’.



As I was a little unsure of what the precautionary principle actually was, I had to begin by searching for some literature on the subject. As it turned out the concept originated in West Germany where the vorsorge principle was used. It was entered into German legislation in 1976 accompanied by the following explanation. ‘An environmental policy is incomplete if it only deals with the great dangers and eliminates damage that has already been inflicted. Preventive environmental policy also requires that nature’s resources are protected and that they are used cautiously.’



As mentioned, the precautionary principle was called the Vorsorge-Prinzip in Germany which does not really mean ‘precaution’ but ‘care’. Thus the starting point is care for the environment. According to my literary source this led to quite a bit of confusion when the Germans returned home to tell of what they had learnt at the first conference on The precautionary principle that had to be translated back into the German ‘Vorsorge-Prinzip’. I am not aware of what term is currently in use in  Germany, but the example clearly illustrates the problems that arise within a multilingual field when understanding just exactly what we are talking about.



The principle then found its way to the second conference on the Protection of the North Sea. Here, the following words were used to describe it. ‘It has to be accepted that in order to protect the North Sea against the possible harmful effects of the most hazardous substances, a precautionary attitude must prevail which can lead to actions such as checking the discharge of such substances before a connection between the cause and damage done is proven based on absolute scientific fact’.



This has been continued in many other connections and, as those who have spoken here today before me have said, the precautionary principle has now been applied many times. There has not been a term for it as such earlier, but the basic concept was applied (see fig.1). In the same book, The precautionary principle and International Law by D. Freestone and E. Hey (eds.) (Kluwer Law Inter-national, The Netherlands, 1996), it was emphasised that the term was already used in the States in 1972 in connection with the discharge of substances in the environment, based on the notion that the discharge of substances is bad and should be reduced to the limits of available technology.



In actual fact the principle was also used in whaling. There was some uncertainty whether whaling could safely continue. Once there was proof that it could not, it would be too late to take any action as the whales would already be extinct. 



----------------

Fig.1

Early and other uses of the precautionary principle before the principle was officially formulated



The general ‘no discharge’ requirement in an American Federal Water Pollution Control Act in 1972 (‘discharge of pollutants are bad and should be reduced to the limits of available technology’)

A moratorium concerning commercial whaling was proposed in the 1970s (‘uncertainty whether whaling could safely continue’)

The passing of an act in 1971 in Denmark concerning the establishment of a positive list for foodstuff additives

The passing of an act in 1979 in Denmark concerning the requirements made of new chemical substances and products

The passing of an act in 1985 in Denmark concerning the environment and genetic technology (the first in the world!)

The proposal of a general limit on pesticide residues in baby and children’s food in the EU in 1997

Out of concern for children, the American Congress introduced an extra factor of 10 in the safety factor for pesticide residues in food if there is insufficient data (‘extra factor due to special concern such as nature of toxicity’)

--------------



In Denmark we already began to consider in the beginning of the 70s that instead of having a ‘negative list’ for food stuff additives we would rather have them all on a ‘positive list’. It was thus required that they be assessed. This is actually a precautionary principle. Correspondingly, we have already heard that the Chemical Substances Act is also, in spirit, based on the precautionary principle, and that this became particularly evident in the Genetic Technology Act that was passed in 1985 as the first of its kind. In this act it was stated that, before taking further action, it was desirable to take a closer look at products using genetic technology.



Within the EU a proposal to introduce a general limit for pesticide residues in food for babies and children is currently being discussed. This limit is 0.02 milligrams. This is actually also an indication of the precautionary principle when considering that if we are to improve the risk assessment of the 600-800 active substances in pesticides it will take the next many years, and many children will have eaten the food long before that. So it is this assumption that has led to the proposal of this general limit.



Out of concern for children, the American Congress has introduced an extra safety factor for pesticide residues in food if there is insufficient data. They state it thus: ‘Extra factor due to special conditions such as the nature of toxicity.’ This is also an expression of the precautionary principle. The US EPA deals with the issue by eliminating the special factor once they receive sufficient knowledge about the individual substances, and subsequently introducing the traditional safety factors.



According to Cameron the precautionary principle contains three elements:

1) If nothing is done to regulate matters non-ignorable damage can occur.

2) There is insufficient knowledge regarding the connection between cause and effect.

3) In the two circumstances mentioned in the above, to not regulate is not justifiable.



In reality this is also the order in which things are done. What often happens is that something is suspected of entailing a risk of some sort. Once suspicion has been aroused, scientists are approached and asked whether they know anything about it. Something is often known, but there is no scientific evidence of a connection. In such cases the decision can be to introduce legislation so as to play it safe.



Dr H. Reichenbach, Directorate General XXIV, which is the EU’s consumer directorate, states clearly: “The precautionary principle must be based on science. Otherwise it is impossible to use”. The means that science is the central axle that everyone uses as a frame of reference when decisions are to be made.



The precautionary principle can be used in risk management - what Erik Lindegaard called risk control. The word ‘control’ makes it sound as if someone is in charge, and that is rarely the case - this is why ‘management’ is better. The precautionary principle can be used when, in a given situation, we do not have a quantitative risk assessment, when we are unsure of the scientific data, and when science still can not offer a certain answer that can shed light on what has been called into question based on the current methods. 



In the Paris Commission it was established that it can be necessary to act when science presumes there is a connection, even though there is no definitive proof of such a connection.

	

The precautionary principle raises two questions:



Firstly: Which risk level justifies application of the precautionary principle? Is it when the risks are huge or when the risks are unacceptable? I will not try to answer these questions here, but I will say that what we must begin with are risk levels that seem to be acceptable so as to have some sort of scale of comparison. 



At the same time we must acknowledge that we, as scientists, can not see further that the eye and thought and instrument can reach. There will always be discoveries tomorrow that we know nothing of today. This is one of the things that could be behind a desire to use the precautionary principle. Scientific assessment will be based on the so called weight-of-evidence principle and the available data. When we have all the data, some data will show that a substance is carcinogenic in some animal tests but not in others, and that it functions in some mutagenic test systems but not in others. Then we carry out a complete assessment of these data - weight-of-evidence - and a group of can experts make a decision. However, I am sure that a different group of experts would, based on the same data, find that they should be assessed differently. This can lead to management’s desire to include the precautionary principle.



The second question is which actions based on precaution are reasonable? Should preventive measures be introduced? Should there be a switch to the best possible technology or a clean production, and should alternative possibilities be considered? The examples we have been presented with today reflect all types of activity. Erik Lindegaard mentioned the example of BAM that has not been banned, but it is being considered whether some preventive action and cleaner production should be introduced. About food additives it can be said that preventive actions are being introduced by limiting the amount used as seen in the positive list, but it is not forbidden to use them. This is actually also the case for pesticides.



----------

Fig. 2

Structure of the Risk Analysis



Risk Assessment

Assessment of hazards

Characterisation of hazards

Assessment of exposure

Risk characterisation 



Risk Management

Risk evaluation

Assessment of management options

Implementation of the chosen procedure

Installation and evaluation



Risk Communication

----------------



These considerations take place in a larger context. The structure of risk analysis is based on three elements (see fig. 2):

Risk assessment

Risk management

Risk communication



Risk assessment consists of a) assessment of hazards, b) characterisation of hazards, c) assessment of exposure, d) risk characterisation. It is in this phase that the experts, with the aid of various safety factors and mathematical models, can calculate an acceptable or tolerable daily intake.



Risk management: The decision itself concerning what the safety factor should be is actually an element of the risk management. It here that it is decided whether to use a standard safety factor of 100, an extra safety factor for children and so on. It is a decision based on politics. In the same phase the safety related problems that are to be subjected to a risk assessment are identified. The experts do not begin to assess something unless they have been instructed to do so - they do not have the resources to do this! In the risk-evaluation phase the problem is described and given a priority with regard to the risk assessment, and then a risk-assessment tactic is chosen. This is often done in collaboration with the experts. Then the actual risk assessment is put into action and finally the result of this is managed. The latter takes place without consulting the experts. The other phases in risk management involve possibilities for management, implementation of  management, and finally a total view assessment, that is installation and evaluation.



------

Fig. 3

Important issues in the interface between risk assessment and risk management (From S. Slorach, 1998)

Expert consultations on risk analysis. Risk management and risk communication

Establishment of a risk assessment policy

Separate science and value judgements

Clear communication of uncertainty in risk assessment reports -default assumption

Use of the precautionary principle

Establishing ‘appropriate levels of protection’

Acceptable Daily Intake - ‘notional zero risk’

‘As low as reasonably achievable’ (carcinogens)

Total view assessment

‘Consumer concerns’

Need for better risk communication 



------------



Risk communication: In the third element it is crucial to communicate with consumers, producers and other interested parties. This communication should be clear, open and interactive. Consultations should preferably take place and all parties should be informed of what has been planned before the procedures are actually implemented.



Thus there are many elements that have to fall into place in the process. Not all of it has been settled at the present time - there are still some things that are under discussion. Slorach from the Swedish Food and Nutrition Institute has set up a long list (see fig. 3). There should be more consultation about risk analysis and assessment, management and communication. There is no consensus of opinion in this matter.



A risk assessment policy should be established as part of the risk-management process, that is, what it is one wishes to assess, because some things are not assessed at all at the moment. Should we also assess biological control agents? It is being done now, but this is a fairly recent measure. The focus has primarily been on chemical agents. It is typical of a risk-assessment policy that some areas are left alone and some are subjected to regulation.



----

Fig. 4

Framework for Risk Management



The Commission’s Framework is designed to help all types of risk managers - government officials, private sector businesses, individual members of the public make good risk management decisions  (see ‘Principles for Risk Management Decision-making’ on page 4).  The Framework has six stages: 

Define the problem and put it in context

Analyse the risks associated with the problem in context

Examine options for addressing the risks

Make decisions about which options to implement

Take actions to implement decisions

Conduct an evaluation of the action’s results



The Framework is conducted:

In collaboration with stakeholders

Using iterations if new information is developed that changes the need for or nature of risk management



Problem/Context

Risks

Options

Decisions

Actions

Evaluation

Engage Stakeholders



----------



Also, scientific assessment must be distinguished from value judgements. That people find some things more important than others - for example mad-cow disease or traffic -  must be distinguished from the actual scientific assessment.



The stating of scientific uncertainty - default assumption - in risk assessment and application  of the precautionary principle in risk management, are two different stages in the process - once again I completely disagree with Erik Lindegaard. The precautionary principle is definitely an instrument to be used in risk management and it is inextricably bound to those tasks that the EPA must deal with. This does not mean that science can not take part in the discussion, but that the decision concerns something far greater than risk assessment. This is also the case when considering such tasks as establishing reasonable safety levels, defining what the Acceptable Daily Intake means, and management of carcinogenic substances.



Finally, the total view must not be forgotten, this not only concerns risks or advantages, but also a complete assessment of the advantages, disadvantages and acceptance. In the assessment of acceptance, the public’s attitude regarding whether the risk in question is especially unacceptable must be taken into consideration whether or not the risk is deemed quantitative in the eyes of science.



A commission appointed by the President of the United States and the American Congress wrote a report in 1997 in which guidelines for risk management of environmental cases are laid down. A lot is done to present a cyclic process (see fig. 4). First of all, the problem and the context in which it appears must be identified. Then, the risks involved are analysed and the possibilities for managing these risks are examined more closely, a decision is made and carried out, and, finally, the result is evaluated. This evaluation can lead to repetition of the process in order to improve the result. Interested parties should be involved in all of these decisions. The industrialist, the worker, the consumer, in short all stakeholders or interested parties should be involved in an ongoing discussion of the problem. This is probably what we have neglected most in Europe.



The American report calls attention to the advantages of involving all interested parties:

It supports a democratic decision-making process.

It ensures that values which the public find important are assessed and included.

It leads to a better understanding of what leads to the best decisions.

The knowledge on which decisions are based is improved.

Time and cost of the decision are reduced by avoiding unexpected repercussions.

The credibility of the authorities involved can be improved.

Generally, there is a greater acceptance so that people - to be understood as the man in the street, the man with the garden, the industrial worker and the industrialist -really implement what has been decided.



The EPA has asked me to answer what level of scientific knowledge or substantiated suspicion should lead to taking the Principle into use. The examples I mentioned show the types of legislation that repeatedly apply the precautionary principle as a basic principle without actually mentioning it. 



The examples illustrate that the application of the precautionary principle is based on incredibly varied scientific standards. Other values play a very important part, namely what the general public thinks and therefore what politicians think. This again influences what the authorities think and, finally, the producers’, workers’, etc. influence is not to be forgotten either.



However, the decisive factor in the application of the precautionary principle is nevertheless objective scientific data. An excellent example of this are oestrogen-like substances. Some notions concerning possible problems with these substances appeared in scientific literature. The EPA began to investigate the matter and this led to the production of quite a lengthy scientific report, the first of its kind, which was later published in an international scientific journal.



This report presented scientific state-of-the-art  knowledge. It illustrated how little we know about these substances and that we do not even have methods with which to establish how we should assess them. Scientists even managed to disagree on whether they affected the quality of semen or not. Questions were raised whether the data could even be seen to be a true reflection of reality.



But the debate did lead to society, in the guise of the EPA, applying the precautionary principle. A great deal of research was begun in the area, and as an initiative this research was given prominence -  there was a great deal of focus on obtaining as much knowledge of the presumed oestrogen-like effect of these substances as possible. So, in this situation manifestation of the precautionary principle was the implementation of research programmes.



----

Fig. 5

The 8 Specific Scientific Committees.

Established by Commission Decision 97/579



Scientific Steering Committee

Veterinary Public Health

Food

Animal Nutrition

Plants

Animal Health and Welfare

Cosmetics & Non-Food Consumer Products

Toxicity, Ecotoxicology and the Environment

Medicinal Products and Medicinal Devices





Question time with Ib Knudsen





Philippe Grandjean, Odense University:

To what extent are the uncertainties that you have presented actually considered when presenting a risk assessment - be it the Veterinary and Food Control Service, the EPA or other expert authorities that are responsible for these things?



Do you think that the uncertainties are presented clearly enough, or do the authorities take them into consideration in a concealed manner and weigh the problems themselves so that the democratic processes that you refer to do not actually take place?



Ib Knudsen:

In the 60s, a group of experts would get together in a room and look at the available data concerning pesticides, etc. They would stay in the room until smoke would come out of the chimney in the form of a number, and that was the number. In the 70s and 80s there has been an increasing desire amongst all other possible interested parties to know just how the experts arrived at this number. It is a process still in action and it still has not reached its conclusion. Philippe Grandjean can find numerous examples in the last 20 years of Danish risk assessment of how difficult it is to find the documents that were used, and the reasoning that these numbers are based on. This is not because the experts do not want to be checked up on, but because it simply was not done at the time.



Today the public can read about the scientific basis of these decision in a series of reports published by the EPA. Correspondingly, risk assessments from scientific committees in the EU are published as reports on the Internet. Today, things are so advanced that all reports and decisions made are available on the Internet no later that three weeks after we have held the meeting, so that anyone can see what we have decided.



In the mad-cow disease case we also prepared a draft assessment of meat and bone meal, which we published because we were not sure that we, in the group which had been appointed to assess the question, knew enough about how meat and bone meal are produced, and how to ensure that the prions which cause BSE were not in the products. We put this draft on the net and invited everyone to comment on it within a period of three weeks. At the same time we sent the draft to some people we felt might have a particular interest in the matter. Within three weeks we had received 24 comments of which many included elements that we could include in our assessment and thus contributed to improving the final assessment.



I think this is something we will see more and more of. In the States they have a Federal Register. The FDA’s and EPA’s proposals for assessment and their attitudes towards various issues are published in the Federal Register and have been so for the past 20-30 years. This has made it possible for anyone to comment on the issues, and everyone receives an answer, even though not all opinions are taken into consideration. This process is just getting started in Europe and it is a process that we must all learn to work with and try to make positive use of.



I think it is safe to say that none of us have fully mastered it yet, but we are trying as best we can to answer all the questions we receive. It will be the trend in our information society in that everything should be made accessible, it should be seen on TV, heard on the radio, and be available on the net. Yes, that will be the future.



Peter Skov, Confederation of Danish Industries:

You began by saying both ‘yes’ and ‘no’, but I think you managed to express some views about risk analysis and risk conditions. I agree with, and am a little surprised, that Erik Lindegaard thinks that the precautionary principle is an element in risk assessment or risk analysis.



However, my question concerns something completely different. You mentioned two reports, one from the Swedish Food and Nutrition Institute and one from the States. I understood it as if they were in favour of opening the system up a bit, and you touched upon that towards the end of your talk. If one considers the debate in Denmark concerning risk and risk conditions, do you have any idea as to how such a debate and openness could be systematised?



Ib Knudsen:

I have mentioned the EPA’s reports that include different risk assessments. In the Veterinary and Food Control Service we also publish a series of reports. Finally, the entire EU system is gradually looking forward to more openness.



I will take this opportunity to show you one of the overheads I did not use earlier (fig. 5). In connection with the case about mad-cow disease, where both the Commission and the EU lost consumer confidence, the scientific committees that gave advice on these matters were all brought together in the consumer directorate , DG 24, comprising 140 experts in nine committees.



The advice they offered the Commission was in the form of opinions which were available to the public and could be criticised, attacked and so on. In Denmark we must discuss the many different modes of openness and how to use them in practice.



Peter Skov:

I would like to add something to my initial question. With all due respect, the EPA’s publications regarding risk assessment will probably never make it to the best-seller list. When we talk of risk communication how will the basics in risk assessment be communicated comprehensively to the public?



It may seem a little naive, but if we consider your presentation of the American way, the first step was to call attention to the problem, the next step was an assessment and finally there was some form of action. This is a fairly simple procedure, but I know in fact it is not simple no matter how it is done. At some point there must be some input on how to see, assess and lay down regulations. The EPA’s risk assessments are quite advanced technical reading, and it is my judgement that they are not exactly the media’s, nor politicians’, most quoted sources of information.



Ib Knudsen:

The weekly terror stories shown on TV actually deal with this problem. Here, we see a great many Danish experts trying to communicate some things more or less successfully, depending on what your personal opinion to each case is.  



Television plays a very important part, but, other than the formal risk-management process, I think the authorities have to be better at involving many interested parties, and releasing questions for the general public to consider, before actually reaching an administrative decision. The Internet and e-mail have enabled the quick dispatch of assessments and proposals to a great number of people who can then express their opinions regarding the matter, thus provoking debate. I think that is the way to go about it.



Can risk analysis be applied in connection with the precautionary principle?

Poul Harremoës 

Professor in Environmental Technology at the Danish Technical University



Thank you for this opportunity to speak about the precautionary principle. It is exciting that as a direct result of what has already been said I have obtained a reasonably clear understanding of what is meant by the three last concepts, that is, preventive efforts, intervention at source, and the polluter pays. On the other hand, I am relatively confused about what is meant by the first concept; the precautionary principle. My point of departure is therefore that confusion is greater than understanding in relation to this principle.



If we talk to people on the street about what the precautionary principle is, we can easily receive the banal reply that it is something to do with taking precautions. If we talk to someone who is a little more in the know, they will say that it is something to do with better protection of the environment and that, in fact, is quite a sensible reply. If we ask the experts, the most frequent reply is that the precautionary principle is a desire to shift the burden of proof from the complainant, who previously had to prove that a given action was harmful, to the defendant, who must prove that the action is harmless, that is a shift to the polluter. A shift of weight which I will take as my first point of departure for closer analysis.



EU 1992:	Principles

The precautionary principle

Preventative efforts

Intervention at source

The polluter pays



What does the principle say?



The precautionary principle shifts the burden of proof:

from the complainant

to the polluter



Claim:	The substance is harmful



It is difficult to lift the burden of proof.

Only one example is enough - then the theory is proven.



Claim:	The substance is harmless



This burden of proof cannot be lifted.

It impossible to say that all circumstances have been investigated.

This can only be made likely by induction - (experience).

Just one contradiction falsifies the theory.



I will discuss two instances at both ends of the scale. One involves a claim that the substance is harmful. Now, we assume that we have fully clear criteria. Should there be a ban or not? In this instance the burden of proof for the claim can be raised. In fact the claim can be proven. If we conduct sufficient investigations, we can prove that the criteria laid down have not been complied with. So the substance is harmful, and as a result should be banned. It is immediately more complicated to raise the opposite burden of proof: ‘the substance is harmless’. Harmlessness cannot be proven. There is so much harm which can be caused, and so much harm to children, the weak, the elderly, ecosystems, rare species, or similar we do not know about yet.



A claim of harmlessness can only be made likely by induction, which in scientific theory means experience. I would like to offer an example of this, as it is certain that there are several who are strangers to this view. In order to be sure that everyone understands, I would like to refer to the philosopher Popper, who in 1972 wrote a book on philosophy which gave an example. If you look at swans in Denmark you will see that they are white. As a result of travelling in Denmark you could think that swans are white. You could perhaps be tempted to claim that all swans are white. In order to test this hypothesis you could go to Europe and onwards to America and Asia. You will still find confirmation of the claim by induction, but in Australia there is an exception, for there are black swans. The claim was wrong!



This is induction. It is not a result of deduction; it is a result of experience. In this way the attractive statement of shifting the burden of proof suddenly stands in a completely different light. Therefore, as a direct result of what has been said, I am of the opinion that it is a question of confidence. It is showing likelihood, not proof. Lawyers will possibly say circumstantial evidence.



Sufficiently appropriate procedures are in this way decisive factors in developing confidence. My last claim is that in recent years there have been too many contradictions which have broken down confidence. This is, in fact, the fundamental problem facing us. As an example of how the precautionary principle can be interpreted, I have chosen a quote from the North Sea Convention. ‘Discharges of a substance which can lead to serious damage should be limited as far as possible, even if there is no scientific evidence of a connection between the discharge and its harmful effect on the environment.’



We have heard this many times, but I would like to highlight the word ‘evidence’. Now we are at the end of the scale where we can, in fact, produce evidence, rather than the opposite end where we cannot. At this end of the scale, where we can produce evidence, we do not need to. That is, at both ends of the scale it is only necessary to show likelihood as a basis for the decisions we are talking about. Therefore the precautionary principle is not a mantra which can be called upon, a deus ex machina which can be called up as a magic potion to provide a scientific absolute. It is a consideration which ‘builds on’ things, and not a fixed dimension which can be called in or ignored at will. In this way I am entirely in agreement with Ib Knudsen in that it is an overall principle which shifts attention but which has been there all the time. We cannot have risk assessment without its presence as an overall principle, no matter what the problem.



If we now are to follow this up with evidence, of which there is not much left, then what is the consequence of shifting? It is that this shift makes it obvious that it is the polluter who must make efforts to show that it is likely that a substance is harmless and to create the desired confidence. This is not what is happening today, but can it be done?



As part of the ‘competition’ here amongst those holding lectures, on who can cite the precautionary principle furthest back in time, I will beat everyone by saying that it has, in fact, applied for 150 years. This is an example of how the precautionary principle has worked and still works. Over 150 years, water supplies have been made so that we can open a tap and drink the water without becoming ill. And the Danish population has confidence in this, despite the fact that now and then accidents happen, such as in Uggerløse some years ago. This occurs when an engineering student did not pay attention at the first tutorial on technical hygiene when it was said that a prerequisite for uncontaminated water supplies is that there is always complete separation between dirty and clean water, and this can sometimes not be the case.



Confidence



Make likely by induction.

Sufficiently appropriate procedures to create confidence.

There have been too many contradictions for too many years.



Declaration of Sustainable Development in the ECE, 1990



Quote:

‘Discharges of a substance which can lead to serious damage should be limited as far as possible, even if there is no scientific evidence of a connection between the discharge and its harmful effect on the environment.’



Showing likelihood



Therefore, likelihood must be shown at both ends of the scale.

There is a balancing of relevant considerations.

This must be done in a way which creates confidence

Traditional risk analysis is too esoteric to satisfy this demand.



The precautionary principle - what is it then?



All that is left to ‘prove’ is:

The polluter must demonstrate the likelihood of harmlessness and create the desired confidence.



An old principle, but:



We have 150 years’ tradition of precaution with water supplies so that disease from water is rare.

The population have confidence in water supplies with regard to contamination, despite occasional accidents.

Today, ‘idealists’ are trying to save water with new installations which increase the danger of contamination. They believe that the authorities must show the likelihood of harmlessness although the ideas come from the ‘idealists’.









Risk of errors

The precautionary principle should manifest itself as a demand to assess the uncertainty and consequences of possible errors.



Assertion

Harmless: What is the uncertainty and the consequence of error? (the false negative)

Harmful: What is the uncertainty and the consequence of error? (the false positive)

Balance



However one looks at it, the decision is political - hopefully based on appropriate information to aid in balancing.



Categories of error

Determinism

Calculated risk

Uncertainty

Ignorance

Unpredictability



If we measure the coliform index of water, the precautionary principle crops up again. It starts the great hunt for where the bacteria came from. Until this is found we are unable to drink the water without boiling it. This has worked satisfactorily for a 100 years, even though everyone recognises that there is a risk. If you wish to expose yourselves to this risk, then travel to Cairo, open the tap and take a slurp! Then the precautionary principle is inverted. Today, some people who wish to save water, that it for environmental reasons, will set up installations in buildings so that unpurified water comes into close proximity with clean water with the undoubted increased risk that they could come into contact with each other. When bodgers do this in their own home, the risk is increased.



Now comes the interesting point. The people who make these installations expect the authorities to prove the harmlessness of them. In my opinion, the precautionary principle would say that they should do this themselves. This is an interesting point of view which could possibly help the authorities to handle these ‘idealists’.



There is no doubt that with this example I have diluted the content of the precautionary principle considerably. I would like to develop it by wording the principle in another way. There is a risk of error. 



The precautionary principle should manifest itself as a demand to assess uncertainty and the consequences of possible error. I will do this by again addressing two assertions. The assertion of harmlessness and the assertion that it is of harmful.



In both cases: What is the uncertainty, and what are the consequences of error?



In the first case, this is called the false negative, in the second the false positive. In all situations it ends with a question of balancing the fact that we do not know things well enough. This means that ultimately there must be a political decision and there are examples of how earlier these political decisions took place behind closed doors. We heard of white smoke as part of the process once the experts had finished bickering. During this process, which I think the lawyer spoke about well, the decision is hopefully based on very specific knowledge which can be provided by specialists, technology, science, and so on.



After this I cannot help bringing up a number of categories of error. We must now analyse explicitly what could happen if we made an error. We do not like admitting this, but like gymnastics, it is healthy.



Let us start with determinism, which assumes that there is a crystal-clear connection between the influence and the result. It is never found in practice, but is an ideal.



We can make a calculated risk which is that we know the uncertainty, we can quantify it, and we have the statistical tools to treat it in an appropriate manner. This is a well-established discipline which is also applied in risk analysis.



After this I talk about uncertainty. This is where we have identified the uncertainty, but we have no data to quantify it. Therefore we must go over to a qualitative assessment of how we will stay on the safe side.



From this we move straight on to ignorance. An example is the oestrogen-like effects which no one knew of five years ago.



To be a little provocative, what will come up in the next ten years? It will clearly be a problem which we will have difficulty in addressing, but which some will want us to make a decision on.



It is even worse with unpredictability, and here I am not thinking of the weather forecast, or chaos theory. We learn that we must consider many things in the future. The question could be put, can we predict at all what will happen when under sustainability we must ‘consider the possible consequences for future generations’? This can only be done as an extrapolation of our own daily lives.



Imagine that someone at the turn of the century had to carry out actions which took account of how we have turned out today, and do this on a basis that was known in the 1890s. There would be a great deal of guesswork, and I regard the two last factors - ignorance and unpredictability - as fundamental in this problem. How can the precautionary principle be applied when we do not even know what it is about, and can not predict social conditions in 50 years?



In the European Environmental Agency we are working with this based on what is called the D.P.S.I.R approach. Here we find our driving forces, that is our desires for well-being, for example to drive a car, through pressure on the environment. What does this lead to in our surroundings, that is, what impact does this have on us and ecosystems? Then there are the responses which in society we arrange in the light of an objective based on criteria and indicators with which we can intervene at all levels. Here is an established way to view this which is reminiscent of life-cycle analysis, but which is based on society’s view, not on the manufacturer’s view of its product. About the connection between ‘measure’, ‘state’, and ‘impact’, I will say that one must add a certain measure of causality to the concept if it is to have any meaning at all, and this has in fact been said already.



Balancing usefulness against damage. I dare make the assertion that people are well acquainted with the likelihood of damage in many cases. Smoking has been mentioned, or what about driving? I drove here in my car this morning. The risk of doing this in the Copenhagen traffic is greater than anything else I expose myself to during the day. I choose to drive despite this knowledge.

 

The other factor has already been mentioned by Erik Lindegaard. People react when uncertainty is involuntary and usefulness is doubtful. I do not believe that people are as stupid as specialists make them out to be.



The DPSIR approach to environmental management

Criteria, indicators, targets

Ultimate objectives

Driving forces

Responses

Pressures, States, Impacts

Physical, chemical, and biological cause-effect relationship



Usefulness against damage



People can be well acquainted with the likelihood of damage:

Smoking: Smokers know the damage and accept the risks

Driving: We all know and accept the risk



Usefulness against damage



People react when the risk is involuntary and usefulness is doubtful. 

Examples: Pesticides and nitrates in drinking water and mad-cow disease to make agriculture which over produces more efficient.



The example of pesticides and nitrates in groundwater has already been mentioned, and the same applies to mad-cow disease. These things in my opinion also relate to the fact that usefulness has something to do with agriculture which over produces at the same time as it pollutes in order to become more efficient. People well realise this. In the case of mad-cow disease, I am sure that most of the Danish population realise that the risk is incredibly small. However, it is unacceptable when we hear that it applies to us because cows must eat the corpses of other cows. I have a certain sympathy with this. Usefulness and damage come into play when assessing the risk one wishes to expose oneself to. Therefore, I will stick my neck out with the following statement of the criteria for intervention:



Probable fear of serious and widespread damage which outweighs other social consequences of intervention.



If you think that this is nebulous, then in my opinion it is a reflection of the changed emphasis in the balance in a process where one cannot claim to have precise scientific solutions. However, one can hopefully obtain data and information as a basis for this balancing.



I have two things to say about risk analysis with which I would like to influence the debate in a way which I hope does not sound too critical. One is that traditional risk analysis is very reductionist. It must go into detail in order to be extrapolated to an assessment. There is a need for wholes, I call them patterns, and we could discuss this for a long time. The second thing I would like to say is that traditional risk analysis is too esoteric. Ib Knudsen said a lot about this, and we agree that we must go this way.



Finally, for some time I have been renewing the precautionary principle because I think it is nebulous. In the Scientific Committee in the European Environmental Agency, we have gathered the best minds in Europe to outline a theoretical foundation. The objective is to come up with a system which will contribute to the ultimate political balancing.



It is about a theoretical outline of examples from the past ten, twenty, perhaps 150 years of how it has, in fact, worked, when it has gone wrong, and when it has been successful. We have taken the initiative to arrange this, and if there is anyone who can give me some good advice, I would like to hear it. We are arranging the first meeting in the autumn, so there is still time to make a positive contribution.



Finally I would say that, in order to develop this at European level in the European Environmental Agency, it would be exciting if we could form a Danish backing group, for example with speakers from this hearing, so that there is input from Denmark as part of this European analysis. I will gladly accept comments.



Question time with Poul Harremoës



Peter Skov, the Danish Confederation of Industries

You said that there were not adequate appropriate procedures to create the necessary confidence in the decisions which are made based on the precautionary principle. However, before you further explain this, I would like to mention something which you said, and try to justify it.



In your discussion of the burden of proof, you concluded that the polluter must show how likely a result is. If it were true that in a court of law one could show how likely one’s claim were, I would agree with you that this is a simple solution to the problem. However, the fact is that things must be solved by a political process, we have agreed on this today. Politicians must make decisions, and when they consider our topic today, they probably have the same confidence in the statements of industry about the state of the environment and impacts on the environment as the public have. And I can say that this is not especially great.



Therefore, politicians employ experts in authorities and they pay researchers. What is the role in this debate of particularly the latter group, to which you belong, apart from delivering profound works?



Poul Harremoës

Thank you for your confidence in our profound works! You ask first what basis I have for stating that the procedures must be improved. This is purely inductive. There are many conflicting examples of people’s political opinions and what they will tolerate. We must join in helping risk analysis advance by making more analyses - and here I think it is more the social aspects than the chemical and biological. This is my reaction in reductionist  practise.



The report which was issued three years ago in England called ‘Risk’ has two concluding paragraphs. One is a traditional risk analysis, and the other includes a social element. Each wrote their report, and each made their interpretations with their own specific scientific bases. They were never able to agree during committee work. Bridges must be built between the two parts.



It is relatively rare to see a report from the Royal Society in England where the groups so totally disagree. This made interesting reading, based solely on this view. My claim is that we must help to get this going by widening each horizon, but this is purely inductive. It is not deductive that this is the basis for saying there must be improved procedures. It is simply by observing the effects over the last ten years. I do not know how we should tackle this precisely, but the precautionary principle must play a part in such a development, as well as inter-disciplinary co-operation.



With regard to the role of researchers, then Peter Gjørtler’s words as a lawyer were perfect. It is lawyers and courts which say this. It is not specialists who must make political decisions.



Peter Skov

That is just what you should not be doing………



Poul Harremoës

Yes, but I have a reason to say this, also through induction. Peter Gjørtler’s wording is entirely correct. Specialists offer, hopefully, the most objective input they can, so that the political and administrative system have a basis for finding a political balance which some specialists also like to contribute to, but which they are neither qualified nor responsible to do. In this regard, for many years I have said - and shocked many of my colleagues in doing so - that experts are dangerous.



Lone Johnsen, the Danish Society for the Conservation of Nature

I agree that, although we in Denmark, and especially at EU level, have taken many initiatives, the current chemical legislation and regulations in Denmark have to a great extent gone wrong. It is positive that this perception is not merely shared by the green organisations, but is also discussed in the Council of Ministers and in the Commission. Three weeks ago there was a meeting of Ministers of the Environment where it became clear that the Commission had already been asked to provide a draft for a new framework directive on regulation of chemicals in the EU.



Further to what Peter Skov has said, this is at least proof that the chemical industry must also look forward to ‘a whole new ball game’ and the industry has perhaps not done so well in this process up to now.



What would you emphasise in a new framework directive for the chemical area? You started on something important that natural sciences and social sciences must be combined with a view to operationalising this area further. Do you have some good examples that this has already happened, or are we starting from scratch?



Poul Harremoës

I would like to answer that in two years’ time, as a result of the initiative we have taken in the European Environmental Agency to make this analysis. Furthermore, I am not so sure that we need more fine declarations on principles.



Rather, we need to interpret the principles which already exist, and apply them in a practical and common-sense way, in accordance with the principles, so that we pave the way for their administration. The problem is only at the level that we need support. Just as environmental employees in a private company need support from the board. Things happen at a lower level, but we can not get things done here unless there is support from above. This is already happening in industry to an impressive extent.



Ole Vinther Christensen, GEUS

You talked a lot about the logical, the rational, and the irrational. In the Ministry of Environment and Energy we have looked at media treatment of these things. I share your observations about confidence. In certain areas we can see that the press are irrational. It is very good that we, as engineers, make some rational procedures which are published on the Internet. But, when we see that the media are irrational, I would like to hear your comments on this situation, on how we can tackle the irrational elements, and, if I may say so, how we can control them.



Poul Harremoës

You cannot control them. I think that I can briefly come up with an answer. By beating them to the post in the long term. I can give a good example of this. I have taken part in relationships between NGOs and stakeholders in Hong Kong, Sydney, and Auckland.



I will not speak further about Hong Kong and Sydney as the situations here were hopeless, but I was very impressed in Auckland, New Zealand. In connection with extending a very large sewage plant, relationships were developed to all stakeholders who had any interest or desire at all to take part. These relationships were built up over many years.



This meant that no one was surprised that the press could not come up with any great controversies. This was not possible, because those with an interest in the matter had already been fully informed. It was extremely impressive co-operation, and I can recommend anyone who is interested to take a trip to New Zealand. However, I would not recommend Australia, and certainly not Hong Kong.



I would claim that here in Denmark we are nowhere near. If we suggested to the Lynette sewage works, which I have close contact to, that we should work with the stakeholders for three years in order to build up such relationships, they will shake their heads and say, “ this is not part of our normal practice”. In this regard we are ahead of Australia and Hong Kong, but far behind New Zealand.



Hans Sanderson:

What changes in recognised theories in natural and technical sciences are necessary in order that we may achieve these sustainable solutions, and in order that ignorance and unpredictability can become relevant subjects in a scientific debate, and not subjects to be avoided all the time? In this way integration of natural and social sciences would be achieved, instead of merely parallel co-operation. I believe this is vital if we are to meet these challenges within risk assessment and regulation.



Poul Harremoës

This question is so interesting, that unfortunately I have no answer to it, just some comments. Firstly, I do not have much respect for people who speak with great confidence of how the population and its needs will develop over the next 100 years. Everything can change in this time.



On the other hand, I believe that from what you said, with a scientific approach, it is possible to ascertain some things which will apply, even at that time. That is, we can tackle some of the fundamental things.



It may sound far from social aspects, but I can guarantee that Newton’s laws will also apply in the year 2100; thermodynamics will also apply. Induction over many years make it safe enough for me to make these predictions. Are there corresponding social, economic, and legal rules that we can be just as certain about in 100 years? I do not think so.



No one has made this analysis, and it would be extremely interesting to do so. If it was prepared and published, the author would be criticised immediately, as it is an incredibly complicated task. I have no solutions, but you hinted at the appropriate direction in your question.



Can economic theory be applied in connection with the precautionary principle?

Peder Andersen

Head of Secretariat, the Economic Council



When economists meet non-economists, it is hard to accept the fact that environmental benefits can also be considered as consumption benefits, benefits to investment, or frameworks for production. My point of departure therefore, is that the environment should be perceived as a benefit or a framework for future consumption, investment, and production opportunities.



It will also surprise some that economic theory supports the view that it is important to take care. Application of economic theory in this connection corresponds to what we say to our children when they ride their bikes. “Watch out when you cycle in traffic. Leave in good time and cycle slowly because you don’t know the way.” When they come home and say, “ that was no problem, it was easy to find the way, and there were traffic lights at all the junctions”, then we can say, “OK, then you can go a little later next time and cycle a little faster”.



A corresponding balance is the point in economics. By cycling slower when we approach something unknown there is a price because we do not advance quickly, and because we are perhaps a little bored on the way. However, we create/buy greater security at the same time. This balance can be explained more precisely using economic terms and considerations.



An economist’s view of the precautionary principle is that it states the fact that when a decision is to be made, account must be taken of the extent and nature of risk and uncertainty. That is, risk must be included, and risk must be distinguished from uncertainty.



Account must also be taken of risk aversion, that one is a little careful because one does not want to just apply average consideration or an almost deterministic model. In addition, account must be taken of the conditions connected with sustainability, namely distributing resources between generations.



I do not wish to address the whole discussion on strong and weak sustainability, but I will just emphasise that there are four factors (risk, uncertainty, risk aversion, and distribution between generations) which must be considered when balancing or setting priorities for costs and benefits.



The answer to the question, “is economic theory relevant to the precautionary principle?”, is, “yes”. Why? Because economists know a lot about actuarial theory and option theory, i.e. how to establish future possibilities. They know a lot about portfolio theory, that is how to put a number of options together. Finally, they also know something about sequential decision-making, and I would like to talk about this in a little more detail.



Some believe that if, in some way, one has perfect knowledge, not so that the world becomes deterministic, but that one has a distribution of probabilities which are known, then one can merely apply normal deterministic models. But this is not certain. By being cautious, one buys an option, a future possibility, from which one will be able to benefit.



The fundamental idea in applying the precautionary principle is to increase possible future choices. Everyone also knows that if we wish to increase these, then there is a cost. When we buy insurance, we pay a premium, but what do we get? In fact we increase our future choices because we insure against accidents, and others are willing to take on this risk.



Can rational decisions can be made based on the precautionary principle, without applying economic theory and methods? The answer is “no”. I will only talk about the theory, but of course the methodology is also relevant in implementation. The fundamental environmental-economic model can be used as a starting point. In the deterministic simple one-period model, the marginal damage from contamination (F), and the marginal cost of reducing contamination, can be reproduced (see figure 12). That is, the more we wish to reduce the contamination, the more expensive it will become, marginally. Economists focus on optimal contamination, Foptimal (the intersection). At this point marginal damage and marginal cost in preventing the damage are the same. With this model the precautionary principle can be discussed in other situations.



The next figure, (see figure 13) can be read in the following way. The figure resembles the previous figure. However, now we have: expected marginal damage, the best estimate of the damage, given current knowledge. Suppose we now have a known probability distribution for the damage, in this way we can find the expected value. The distribution is drawn in a three-dimensional space. Optimal contamination under risk-neutrality for a rational decision-maker will be at point F*, corresponding to contamination with complete certainty.



And why is this? Because, for the rational decision-maker, with no risk aversion, the rational choice will be the choice which maximises welfare. Risk-neutrality is often the case because there are thousands of decisions for society to take, and in the long term they counter balance each other. This is perhaps not true for the individual, who can go bankrupt, For the State, which must take many decisions, however, it will be rational in the long term to apply expected values if there are sufficiently many projects.



If there is already some form of risk aversion, the precautionary principle will be manifested in that one will take out insurance. That is, one will avoid the difference between the cost of reducing contamination and marginal damage becoming very big. The model is designed so that it covers 90 per cent of the probabilities, but there is also a five per cent risk of things getting even worse. So, the optimal decision will be to place oneself somewhere to the left. How far to the left of F* this is, depends on how risk-averse one is.



In addition to this there is the situation where one takes account of future generations by giving them options. This will pull us further in the same direction. This is straight from the text books. It is a quite simple theoretical method of interpreting the precautionary principle in economic theory.



The next problem is uncertainty (see figure 14). In this case we cannot set a probability distribution, even with expert knowledge. Uncertainty has many different aspects. It can be ‘yes/no’, i.e. things will go completely wrong, or nothing will happen. Here we can perhaps set probabilities, but if so, they are probabilities which can very quickly change with new knowledge.



The figure shows a simple model: marginal damage is known up to a given point, (F)threshold, but to the right of this point we do not know what happens. Things can go completely wrong and damage can be very extensive. For purely pedagogical reasons I am only discussing uncertainty of damage.



If things go completely wrong, then the function goes up vertically. As shown on the model, it is assumed that marginal damage does not fall at the same time as contamination increases. However, this can in fact be the case, for example, if a lake and stream are already lifeless, it does not matter much if more contamination occurs.



Figure 12

Optimal environmental policy with certainty

Marginal damage: MD

Marginal cost of reduction in F: MC

Foptimal

Contamination: F



Figure 13

Optimal environmental policy with risk - known probability distribution

95per cent limit

Expected marginal damage: E(MD)

95per cent limit

MC

F*: Optimal contamination under risk-neutrality

F** : Optimal contamination given a risk-averse decision maker

Contamination: F



Figure 14

Optimal environmental policy with uncertainty - unknown probability distribution / new knowledge leads to new distribution

Marginal damage MC

Fthreshold

Contamination: F

New knowledge means that Fthreshold changes to F*

Sequential decision-making

To protect is an option for the future - insurance policy



We have therefore the curve marginal threshold cost, and if we have this picture, it is not easy to see more than that the precautionary principle will draw us towards the threshold value.



If we imagine that new knowledge becomes available, the (F)threshold value moves. If we apply the precautionary principle according to the threshold value, but at the same time intensify research, it is possible that we will obtain important new knowledge. For example it can appear that it is better to contaminate a little over the threshold value, a completely absurd idea for non-economists, that it could be good to pollute more. This is because non-economists forget to think about the pleasure involved in activities which in fact create pollution, at the same time as the damage now appears to be less that at first assumed.



What is important here is sequential decision-making. If it is possible to obtain new knowledge in the future, there is in fact something to be said for being careful now, while investing in new knowledge. This is also the reason that some economists say that in a number of areas it is better to search for new knowledge rather that spend money on combating pollution.



The important thing about protection is to create options. At society level this means that society must ensure options by making regulations today, but the other important thing is that when new knowledge comes, it does not necessarily follow that environmental regulations must be tightened. It could very easy follow, that on the basis of new knowledge we can relax environmental regulations.



This presentation has been extremely brief, and the form of the presentation has not been entirely loyal to the text books or journals. However, I believe that I have outlined some central elements which provide a foundation for understanding the following main principles.



Increased uncertainty involves tighter environmental policies.

Increased risk aversion involves tighter environmental policies.

Increased emphasis on future generations involves tighter environmental policies, but this will cost the current generation.

Increased irreversibility - i.e. the more difficulty the environment has to return to its normal condition, the tighter environmental policies must be.

It is important to calculate the social-economic costs of applying precautionary objectives. Precaution is not free, it is not a free benefit as some believe. There are perhaps areas where it is almost free, and it is important to identify these areas because benefits must be reaped here immediately, rather than addressing areas which are more expensive.

It is important to calculate the costs of reducing risk and reducing uncertainty, and it is important to calculate the benefits of such reductions.



There is thus recommendation that when we set some goals, we must at least try to identify what they cost. In fact there are some economic models, including some general models of equilibrium which can be applied. In the Economic Council we have tried to calculate the costs of CO2 goals.



My answer to the question which was raised in connection with my talk must be, use as much factual knowledge as possible. Use of knowledge reduces social-economic loss. Increased use of the precautionary principle is for the common good, free for the individual, but not without a social-economic price. We must recognise that increased demand for certainty means higher taxes and/or reductions in other public services. We must make priorities.



There is imperfect natural-scientific and social-scientific knowledge of the cost-benefit analysis, but we cannot justify writing off such analyses. We must concentrate more on producing knowledge and methods. Therefore, basic environmental-economic research should be offered higher priority.



Question time with Peder Andersen



Jesper Hermansen, Danish Environmental Protection Agency

It is interesting how in practice one can make cost-benefit analyses when addressing some narrow risk balances. You did not say so much about this, apart from that there is still a great lack of social and economic knowledge on this point.



It is very interesting for further discussion of the precautionary principle to decide, what is the state of the art of using economic methods in assessments? When, as an authority, we must make decisions, what are the social-economic consequences of either making a decision, or not making a decision? How do you assess the current situation, and what do you think the trends are in this discipline?



Peter Andersen

I fully recognise that it is not easy the make benefit calculations, that is, attempt to put monetary values on the benefits of reducing contamination or uncertainty. On the other hand, on the cost side I believe that for far too many years the authorities have tried to calculate costs based on the costs of fulfilling these things.



Last Monday, there was a discussion in the Ministry of Finance on the environment and environmental assessment in the Finance Act. It is my opinion that we can come a long way towards putting figures on the cost of fulfilling some specific environmental objectives in the same way as we can put figures on so much else we invest in or decide on in society.



On the benefit side, we are moving into the same world when we must look at what the social benefits actually are of treating people in hospital. We can easily do this by considering the value of death. We can calculate what a death costs using some specific methods. There is no one who will accept this, but the simple method is to say what does the person’s loss mean to future production? In addition there is the question of what the person himself would have paid to avoid death.



This is also unacceptable for two reasons. Firstly, it does not place sufficient emphasis on the future because this is not part of demand. We must say that we ourselves are willing to do a lot in order to get him to do something. Secondly, it is unacceptable because income distribution plays a far too important role.



Cost-benefit analyses are justifiably ridiculed when we see some important recreation areas destroyed to make way for golf courses. A cost-benefit analysis can simply show what is rational because golf players have greater incomes than others. Demand for a free area to be converted to a golf course is greater than demand to make it normal parkland for people to walk in because, in contrast to a golf course, it is difficult to issue tickets as there is no entry price.



So, I am entirely in agreement that we will never reach home in this area. But, instead of jumping into very advanced things on the benefit side, I think that the first step is to try to use expertise to present some cost calculations and leave the rest to the political process.



There are a number of American and other studies where in various ways there are attempts to calculate the benefit of these things, and I do not underestimate their theoretical foundation. I am merely very doubtful about their practical application. There are such things as people’s willingness to visit and be close to recreational areas.



The questionnaire technique is what I most believe in, where in some sort of sneaky way we find out about people’s willingness to pay. I would just like to repeat that if we all consider these things as free benefits, then demand for them will be much greater than it would be socially rational to supply. We can promote popular awareness of these things, if it is done in an appropriate way, but I do not believe in a referendum on them.



Peter Skov, Confederation of Danish Industries

I entirely agree with considerations of the cost side, but if we look at the benefits, you only mentioned the environmental benefits, and not those connected with using a substance, a product, or in your own example, a car.



So, my question is, when you calculate benefits, is it just as difficult to calculate the value of walking in the forest as to calculate the benefits of driving a car?



Peder Andersen

This must be attributed to my lack of precision. The overhead on marginal costs by reducing benefits contains what you are looking for. You say that by reducing pollution we must take measures which can either cost something, in the form of pure clean-up costs, changes in production, changes in consumption, etc. However, you are right that they are not all equally easy. Pure clean-up costs are very easy. But most will suggest that activities are not in the form of cleaning up, but rather preventive or protective activities.



Peter Skov

Some of the benefits we are speaking about are almost as intangible and idealistic as the benefits of a better environment.



Peder Andersen

You mean that some of the costs to be put into the formula can be just a difficult as the benefits? This is true. We have a mass of studies, for example on traffic, which to some extent or other are based on travelling time.



Take all the cost-benefit analyses and other analyses which have been made on the Great Belt bridge. Reduced travelling time is included in these, and one can use hourly salary after tax, or the price of leisure time, or other factors, but there are many other situations where we have a reasonable idea what people are willing to pay for time. A number of studies have been made to explain the demand for dishwashers by time saved. Here there are some good examples of what people’s time is worth. Or time at the limits when people scream and shout if child-care facilities close half-an-hour earlier.



But I agree, and therefore my final overhead showed that in Denmark we are poorly equipped in this regard, so the concept of utilisation-oriented environment and economy is weak against other arguments which are not quite as scientifically well-based.



A social perspective



Sustainability and the precautionary principle – can it be operationalised?



Finn Arler

Research lecturer, Department of Philosophy, University of Aarhus



How great is the need for applying the precautionary principle with regard to environmental protection?



Peder Agger

Professor at RUC; Chairman of The Nature Conservation Council



What are consumers’ demands regarding the application of the precautionary principle?



Peter Nedergaard

Department Manager, The Consumer Council



The precautionary principle – What is important?



Jakob Jessen

Manager, The Association of Danish Chemical Industries

�Summary



Finn Arler from the Department of Philosophy at the University of Aarhus began by including the requirement for proportionality in the precautionary principle based on the assumption that without this requirement, the precautionary principle would become simply a mantra. He moved on to make a link to the concept of sustainability, which can be seen as precaution for the future. 

	

In this connection he pointed out that precaution exercised on a long-term basis means that it is impossible to ask those who might be entitled to some sort of compensation due to the damage done to their ‘environmental inheritance’ by any given activity whether or not the compensation offered is fair.

	

Based on a demand for equality between the generations, Finn Arler then presented a number of principles of sustainability and discussed possible interpretations. He pointed out that every generation decides for itself what to leave for its descendants, and that a central issue with regard to this decision is how it is to be made.

	

Finn Arler then presented a series of virtues and problems in connection with establishing a rational and methodically neutral way of making the precautionary principle operational in environmental administration that would yield uniform and unambiguous results. He reviewed a number of actual attempts at making such a balancing, and referred to the concept of ‘the environmental space’ used in the government’s Environmental Policy Report.

	

According to Finn Arler, the consequence of this concept is that each generation should pass on their environmental heritage to the next generation fully intact. He found this interpretation severely constrictive, as it does not allow for replacement values or even temporary transgressions. As an alternative he pointed to the neo-classic welfare theory, which talks of ecological sustainability, provided that a common ecological goal can be established and optimised in some sort of welfare function. He criticised this method, partly for its requirements for homogenous price setting and partly for its liberalist view of society as a collection of hermits with only one common goal; continuous and increasing economic growth.

	

His conclusion was that there is a limit to the opportunities for making sustainability operational; a fact which can be viewed negatively or positively. He stressed that the very lack of objective methods ought in itself to lead to increased democratisation of ecological development, which will increase the demand for diversity.



	

PEDER AGGER took as his starting point the increasing complexity and rate of development of our society; facts which have increased the demand for us to concern ourselves with our long-term bases for life. He found that, given the situation, there is great need to include the precautionary principle in environmental protection to serve as instruction for implementation of environmental policies. 

	

He then moved on to present different opinions on and requirements of preventive actions with regard to environmental damage; and to discuss various views on the concept of damage and which situations particularly invite the application of the precautionary principle. In this connection he stressed that the precautionary principle is not in itself a complete, scientific solution to be applied by administrators of environmental policies; rather it is a norm, like any other norm in society. 

	

He subsequently discussed the problems that science has in handling the precautionary principle as a result of uncertainty, ignorance, and incomprehensibility. In this regard he pointed out that part of the problem was caused by the demands what scientific analysis is supposed to measure, and caused by the time elapsed before any given effect can be measured. He used the issue of bio-diversity as an example.

	

Finn Arler did not believe that it was possible for the natural sciences to objectively set limits for the risks that society is willing to take, partly because such objectivity is an illusion, partly because we, not science, have to make a decision. The vital question here will be whether the authorities that administer the environmental policies are generally trusted, and he reached the conclusion that it is impossible to carry through environmental policies that have not been accepted by the population, as it is impossible to separate the layman’s perception of risk from factors such as beliefs and values.

	

He finally examined the prerequisites and need for the authorities to communicate all risks. In this connection he issued a warning about the widening gulf between experts and the layman; a gulf caused by experts becoming more specialised and the average person having relatively less knowledge. He reached the conclusion that communicating risks requires openness, integrity, and civic participation. 



PETER NEDERGAARD addressed the question of how and when to apply the precautionary principle and took as his starting point the loss of consumer confidence in food products and health. On the one hand there are murmurs that consumers’ reactions are completely out of proportion to the actual extent of the problem, and that the whole thing is an ‘industry of worry’. On the other hand, consumers’ reactions to mad-cow disease and salmonella are caused by actual conditions in the food industry. So on the one hand the media do help blow cases out of proportion, but on the other hand they also provide real information.

	

Peter Nedergaard pointed out that there has been a rapid change in the average perception of risk and as a result there is also an increasing demand for society to take the precautionary principle as its starting point. One of the reasons for this is a general movement from acknowledging authority to questioning it; from consensus and unity to individualism. The citizen of today is also more likely to be the victim of social misfortune, and all in all we are more isolated when it comes to making vital decisions. The result is more insecurity and less stability.

	

Given this situation, attempts have been made to re-establish confidence in those authorities responsible for assessing the nature and extent of the risks by setting out acceptable criteria for decisions; but Peter Nedergaard was seriously doubtful that the population as such will continue to be controlled by the rationalist tradition.

	

The issue of a new model for assessing risks has been a top priority with the consumer organisations, which have clamoured for new models using a wider assessment of risks than the purely rationalistic; which put science in a wider social perspective and which provide people with democratic access to air their views in connection with specific and general issues.

	

According to Peter Nedergaard a gulf exists between the official assessments and the views of the population. He demonstrated how experts are no longer considered wiser than the layman, and how a broader perspective must also include concepts such as social justice and consequences, effects on the environment, and an overall assessment of the balance between the pros and cons.

	

He moved on to address the position of the natural sciences in this process and demanded that the public be given increased participation in risk assessment; this includes access to communication. He also wanted a paradigm shift – a move from risk assessment and precaution based on the rationality of the natural sciences to one based on the rationality of all the sciences. This would also entail an increased dialogue between those who assess the risks and the public – the consumers of those risks.



JACOB JESSEN took as his starting point the fact that the chemical industry has little credibility in the public eye, despite the efforts made during the last 20 years to limit the hazards in connection with the use of chemical substances.

	

He pointed out that a system of rules regarding new substances has been compiled; a system which provides exhaustive knowledge of the effects on people and the environment. He found that these new substances were no cause for concern.

	

He did, however, recognise that our knowledge about a series of older substances may seem inadequate in the light of our current knowledge. In this connection it would be relevant to apply the precautionary principle in those situations where science and technology must admit defeat. However, he also stressed that the application of the precautionary principle must be coupled with scientific efforts. A certain amount of knowledge of the harmful properties of a substance is required before choosing between different precautions as a result of the application of the precautionary principle.

	

Jacob Jessen once again stressed that the industry must take scientific methods and studies as their basis, even if this can be construed by outsiders as delaying the process. A demand for 100per cent full evidence of the connection between cause and effect is as unrealistic as a demand for zero risk. But he also admitted that the industry will have to live with the fact that it is easier to cast a suspicion than it is to prove it wrong.

	

He continued by presenting a number of examples of the specific application of the precautionary principle in industry, including actual practice when developing new medicines, the phase-out of CFC gases, the reduction of emissions from volatile solvents, the replacement of lead by MTBE, and the reduction of CO2 emissions. These examples illustrate how the desire for a higher level of protection will limit the amount of knowledge needed about causality.

	

He finally touched upon the issue of The Danish EPA’s ‘List of undesirable substances’, which he considered an invitation to a determined co-operation between authorities, the sciences, and enterprises. He issued a warning against using the list to confront enterprises with threats of bans. Rather, he envisions a co-operative effort with regard to new European policies within the field of chemical substances; policies which aim to effectively limit risks through substitution and reduced use combined with banning of specific substances as the final option. There are many examples of good results being achieved in a collaboration based on mutual trust.



�Sustainability and the precautionary principle – can it be operationalised?



Finn Arler

Research lecturer, The Department of Philosophy, University of Aarhus



In legal terms the precautionary principle is a question of the burden of proof. Where the precautionary principle is in operation it is up to the potential polluter to prove – or, where impossible, to render highly probable – that no significant damage will result from an intended action. Or that those affected by any damage caused will receive fair compensation. 

	

As a consequence, I am inclined to say that what is known as the principle of proportionality can be put under the heading of the precautionary principle. In this way we are able to avoid making the precautionary principle an absolute or Utopian mantra. Should you try using the precautionary principle as such a mantra, you will find that every time it appears, other principles will be there as well. So we might as well insert the principle of proportionality under the precautionary principle. 

	

Where the person or persons affected by the damage can be identified and asked, any compensation offered will usually have to be accepted by the affected party in advance. Where the affected party is more difficult to identify the potential polluter is required to render probable the insignificant nature of the damage. Or that the affected parties will have other advantages which can be reasonably assumed to be considered fair compensation. 

	

The precautionary principle is closely related to the principle of sustainability (see fig 15). The principle of sustainability is in a manner of speaking  the precautionary principle laid down, stretched forward in time. The principle of sustainability really only means that precautions should be carried out on a long-term basis, i.e. beyond the horizon of current generations. It means that you need to take care to avoid significant long-term losses, damage, or drawbacks. Or – if losses, damage, and drawbacks are unavoidable – that the compensation offered should be considered fair. 

	

In contrast to what is true of a series of here-and-now applications of the precautionary principle, the affected parties cannot be asked if they consider the damage done considerable or if the compensation offered seems fair or out of proportion in the long-term application of the principles, i.e. where the precautionary principle is transformed into a long-term principle of sustainability. As a consequence, it is up to present generations to decide whether any specific damage is potentially significant and whether or not the compensation offered can be considered fair.

	

As there seems to be no reason to privilege any generation over others we must take as our starting point some sort of principle of equality across the generations, which brings us to the following definition of sustainability:



As far as at all possible, each generation must leave following generations with resources and conditions that can be predicted to be as good as those presented to them.

Where natural, environmental, or resource conditions have deteriorated, this must be  made up for by other improvements, as touched upon by Peter Andersen. This can be in terms of cultural heritage, knowledge, technology, etc.; things which must be present to such an extent as to render it probable that future generations will consider them reasonable compensation. My point here is the fact that the precautionary principle requires assessments regarding compensation, even when stretched over time.

No generation can be sacrificed to improve living conditions for past or future generations, and no generation can gain priority over future generations.



These very general principles can hardly be called controversial, although a number of objections have been made to them. This includes the famous opinion that future individuals should be happy with whatever they get; had any other decisions been made, other individuals would have been born, and you should be content to simply exist. Such arguments, however, affect only few people. To most people only the interpretation of the above-mentioned principles will cause any controversy.

	

What is meant by an expression such as ‘as good’ with regard to conditions – as good as what? As good in relation to what sort of life?

	

And what precisely are ‘other improvements’? Improvements in which direction? To what end?

	

For instance: Will improvements regarding the building of dams, coupled with a number of perks in the form of more cars and television sets, make up for the rising of the ocean levels or an hastened ice age due to an increase in CO2-emission? Is the compensation in proportion to the threat? Are we sufficiently far-sighted?

	

Or will the halving of prices on food and a general decrease of product prices due to needing less people in agriculture compensate sufficiently for having the sea around Denmark, our mother sea, increasingly contaminated by sulphur bacteria as a result of recurring oxygen depletion, or for having our population of skylarks and lapwings reduced to an absolute minimum?

	

As it has been pointed out already, we cannot ask future generations what they will consider ‘as good’, or what they will view as improvements. We have to make this decision ourselves. We are the ones who must weigh the balance in order to ensure reasonable proportions between venture and gain. 

	

The crucial question then becomes how we are to determine exactly what constitutes long-term improvements that are valid compensation for any damage or losses. A problem which is often dragged out when trying to answer this question is that questions about ‘the good life’ would seem impossible to address rationally. 

	

I do not share this point of view myself, but most arguments go something like this: if someone want this, and someone else wants that – as people often do – how can we even begin to talk about what constitutes improvements; about what can be called fair compensation?

	

As a consequence, it has been the wish of many – especially of the environmental administration, which is eager to seem as neutral as possible – to find some neutral form of operationalising which can address the question of long-term precaution, i.e. sustainability, in a rational and methodical manner that does not entail political discussions about the good life. The methodology would be ideal if it were possible to find a form which does not require any special virtues or skills of those in charge of the operationalisation: then it could be carried out by anybody and would lead to consistent results.

	

I will now present the next overhead, which shows some of the advantages of an operationalisation. If you can have:



Uniformity and repeat performances,

The utilisation of tried and tested scientific methodology;

Figures that can become part of other calculations such as the environmental gross national product;

Independence from specific skill requirements of those involved – so that someone newly appointed could carry out the assessment as well as someone more experienced - and;

 Independence from the moral and political views of those involved – then you have an ideal operationalisation.



However, there are problems involved:



Do you get relevant results when using the special method?

Is the issue actually reinterpreted to fit the method?

Do we even agree about this method, or are there several different methods, forcing us to enter into a discussion of which one to apply? 

Does using this method produce a false impression of accuracy?

Specialists may have good and sensible observations that may not be as precise as the method requires: does this block the inclusion of specialist skills and observations?

Is the impression of ethical/political neutrality false?



Let us take a look at some of the attempts made at operationalising to determine whether the advantages are bigger than the drawbacks. In the government’s Environmental Policy Report you will find two of the most common suggestions for neutral operationalisation. Even though they are different, they both appear under the designation ‘the environmental space’.

	

The common fundamental ambition is phrased as follows: ‘The environmental space is one possible way to operationalise environmental requirements for sustainable development. This way of thinking requires knowledge to describe and operationalise the environmental space.’ (Environmental Report, 1995, p. 57).

	

The first interpretation of the environmental space is: ‘The environmental space is defined – from a global point of view – as the amount of natural resources – air, water, earth, minerals, sources of energy, land, plants, and animals – that can be consumed per year without preventing future generations from having access to the same amount and quality of resources.’ (p.27)

	

However, the second interpretation, which I shall return to shortly, is found in the next few sentences: ‘Every person has the right to his or her share of the environmental space. Everyone must have the option to achieve the material standards allowed by the environmental space and technological capacity.’



So in actual fact the object is not to ensure that everybody gets exactly the same things in identical amounts and quality, but to make it possible for future generations to maintain the same material standards we have today. Peter Andersen’s points were along the same lines. If we take it literally, the maintenance of the environmental space means that absolutely nothing can change. Future generations must always have the exact same amount and quality of everything, ranging from coal and oil through ponds and forests to deer and clover. Nothing can be substituted, everything must be preserved. The demand for precaution ensures the status quo.

	

A slightly less radical interpretation calls for a series of principles to be carefully observed. For instance, the importance of a series of rules like the following is often stressed:

Renewable resources must never be consumed faster than they can be replenished.

Non-renewable resources must never be consumed faster than renewable substitutes can be provided.

The discharge of substances with an effect on the environment must never exceed the resilience of the recipient or its ability to absorb and neutralise such substances.



In this way it would seem possible to operationalise the requirements for precaution and sustainability through scientific methodology. The natural sciences can methodically determine the limits within which we have to operate.

	

Many, including economists such as Peder Andersen, have drawn attention to the fact that this definition of sustainability is more static than is necessary. It allows no substitution in any form, nor even temporary transgressions of the space, although they might yield future advantages. But in real life we are quite happy to use substitution when we find it advantageous, and we often carry out actions – such as buying a house – that are beyond our present means/space because we expect to be able to pay back later. And as has already been mentioned, excessive caution in one respect may be bought for the price of great carelessness in another respect. For instance, if you try to be very careful with regard to an issue such as global warming, you may end up in an insecure position as regards e.g. social or economic crises.

	

Rather than defining an environmental space by using methods from the natural sciences, the so-called neo-classic welfare economists recommend a pricing of all environmental assets – present and future – based on their utility value, option value, and other values; a pricing followed by allowing some sort of welfare organ (utilitarian or based on the criteria of Paretko or Kaldor/Hick) be in charge of making the decisions. 

	

However, economic operationalisation is based on a number of assumptions; time permits me to mention only a couple of the most controversial. Firstly, it is assumed that everything can be substituted by something else, thus making it possible to put a price on everything – on real or imaginary markets. Everything can be assessed using the same equation; nothing is so sacred or irreplaceable that it would not be possible to find substitutes if the price were right. For instance, if birds and fish were to disappear, compensation would allow ornithologists and fishermen to collect expensive stamps with pictures of the extinct species, and there would be no loss. Just as priests could be clipping coupons or selling lottery tickets if they could get a decent price for churches and their contents.



In other words, the assumption is that there is nothing we will not part with if the price is right.  Everything can be replaced if only the compensation offered is sufficiently large. Even a human life can be part of the equation. DKK 13.7 mill is the latest bid I have heard for the price of an average Danish life. Of course, the price is considerably lower in Africa. Unfortunately I do not know the going rate for selling your soul. 

	

Secondly, it is assumed that political decisions on what to leave for future generations can be reduced to aggregations of private decisions. The political community is merely an administrative office which acts on a series of individual priorities made by a random group of Robinson Crusoes. The members of the community must each be seen as a supreme consumer – this is one of the cornerstones – and the community can be compared to a large supermarket where the customers’ wishes must be catered for in relation to actual purchasing power or potential willingness to spend. 

	

It may happen that certain individuals consider something so integral to their identities that they refuse to part with it at any price. In the political community this will under no circumstances occur. The community has no independent identity; its task is to increase the total number of individual preferences catered to, as measured in terms of purchasing power and willingness. In short: The only purpose of politics is to ensure continuous economic growth.

	

In this way we have two types of sustainability, both of which would seem capable of being operationalised. In one case, ‘the actual environmental space’, this is done using methods from the natural sciences; in the other case economic methods are utilised. However, each of these cases are based on certain assumptions about what we are dealing with. (see fig 15).

	

Those in favour of talking about environmental spaces assume that very often decisions will be made where the affected phenomena cannot be substituted by anything else, and where the long-term cost will be very high if a certain limit is exceeded. On the figure, this is in the top right hand corner: high costs and great difficulty in finding substitutes.

	

Seen from the opposite end, those supporting the idea of environmental sustainability assume that substitutes can be found for almost all phenomena, and that the long-term costs will be comparably low due to the fact that we keep getting richer and more technologically advanced, allowing us to mortgage the future.

	

If we move on to the next figure (see fig. 16), I believe that the advocates of the two types of sustainability have some separate assumptions about nature. This figure is taken from Divided We Stand by Michael Schwartz and Michael Thompson and addresses different perceptions of nature. In the top left hand corner we find the ecologists. I could not find any Danish devotees, but this is the idea that everything is so fragile that we can hardly do anything without causing a disaster. 

	

Opposite this we find the very resilient nature, which actually becomes the economists’ view of nature: no matter what we do, we will roll back to congenial conditions. This is ensured by market forces, especially when introducing imaginary markets and pricing.

	

Then there is the view of nature as tolerant, a view shared by many advocates of the precautionary principle: we have some leeway, but we can only go so far, or disaster strikes.

	

Finally there is the position which views nature as belonging to Mr A.N. Other; the ‘who cares?’ approach. I was reminded of the character ‘Onslow’ from the British sitcom Keeping Up Appearances; I believe we would find him in the bottom right hand corner.

	

My conclusions regarding the issue of operationalising sustainability are firstly, that there are limits to how far it can be taken. There is no one method – rather a series of methods – and any operationalisation will require a discussion of which method is the most useful. Secondly, none of the methods are in any way neutral; they are based on a series of assumptions. Thirdly, the issue is moved in a specific direction when using a specific way of operationalisation.

	

Depending on your starting point, my findings can be interpreted as negative or positive. If you dream about a clear and unambiguous method of operationalising the issues of precaution and sustainability, then the answer is negative: as has already been pointed out today, no such failsafe method exists. The suggested methods are all based on assumptions of limited validity. They are useful within their separate areas of validity, and may be sources of inspiration outside them. However, there is no direct way to non-ambiguity and no guarantee that mistakes will not be made or that you might not be faced with objections that are outside the method used.



This seemingly negative conclusion can be turned into a positive one. Indeed one of the central virtues of modern democratic society is that a complex system of institutions and organisations has formed, offering plenty of fora for discussion. This includes not only the formal political fora, but also boards, commissions, voluntary organisations, professional grass-root movements, business organisations, scientists, journalists, interested people, etc.; all positioned in different places within society.

	

This ensures that if not all, then at least most of the important arguments and opinions can be brought in at some level of the decision-making process. So instead of  just the method we have the more open democratic procedures, ensuring that all arguments can be put forward. 

	

In some way – and here I am going to venture a somewhat daring analogy – the development will be ecological in nature. Each one of the many different interpretations strives to find a spot in the limelight with good arguments as the only weapon available. Economists and ecologists, peasants and pen-pushers, physicists and philosophers; we all seek to increase the influence of our particular argument because we find that very argument especially pertinent.

	

What we have here is not a destructive power struggle where the winner takes it all; instead it is an ecological process, where the separate parts – locked in struggle and symbiosis – can unite to make the decision-making process fruitful. To this end we need towering giants with rigid strategies as well as swaying tendrils that adapt easily to new situations, strategists who execute everything with painstaking care and opportunistic strategists who spread their opinions widely; indeed we cannot even do without the epiphytes, parasites, and predators. Not everybody has a place in every niche, but there is a niche for everybody. So let us not try to reduce diversity by allowing space for only one method and frame of mind.



Figure 15

Economic sustainability and environmental space
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Figure 16

The four kinds of nature



Fragile nature (ecological nature)

Tolerant nature (Brundtland nature)

Resilient nature (economists’ nature)

Who cares? (Mr A.N. Other’s nature)



From M. Schwartz & M. Thompson: Divided We Stand



Question time with Finn Arler



Sidsel Dyekjær, ‘Økovandspejlet’ and the Ecological Council

I would like to address a question to Peter Gjørtler, who talked about the environmental guarantee. In this connection I was reminded of the report by the Danish Board of Technology a couple of years ago, which mentions all these thousands of unassessed chemical substances which are marketed in European society. Many of these substances have not been assessed in terms of risk even though suspicion still clings to many of them. That is to say that there are signs of, or even knowledge of, the harmful effects these substances have on general health and on the environment. Is there not something odd about this environmental guarantee stating that we need new knowledge before we can ban a substance, when we are currently in a situation where we have a lot of incomplete knowledge? One could claim that we will be unable to ban all these unassessed substances because we may have a little information about them, but we have not yet completed a complete assessment of them. The environmental guarantee also states that this should be ‘specific to each individual country.’ Is this not just a lot of nonsense?



Peter Gjørtler:

With the environmental guarantee it is important to distinguish between three levels: on the first level there are no EU regulations. In these situations individual countries are free to decide for themselves. They can carry out their own regulation with the provision that there must be a constant awareness of the balance between the interests of free trade and the special considerations of each country, including environmental considerations. As you will see, this is not a blank cheque, but the right to protect the environment balanced against free trade. This was also required in the ruling about environmental regulations concerning the reuse of bottles. 

	

On the second level it has been decided to act in terms of environmental law, and the idea here is that this is a democratic legislative process in which countries participate, and where they have the option of making their opinions heard. If the special standpoints of any one country are not accommodated, this is part of the democratic process.

	

At the third level there are two forms of respect. One dictates that you will not disrupt what exists. It would be possible for a country to say: despite the negotiation process, despite the fact that our demands were not met we want something better for ourselves. This is when you outline these requirements, which seem very restrictive at first glance, but my earlier point was precisely that these requirements must also be reflected in relation to the precautionary principle.

	

This is why I think that the expanded environmental guarantee, which can now be found in Article 95 (5), may have very restrictive phrasing in reference to new and scientifically well-grounded conditions specific to individual countries, but these requirements should also be assessed in relation to the precautionary principle and as a consequence should not be seen as quite as rigid as their phrasing.



Ib Knudsen:

Finn Arler offered a very pluralistic model for anyone wanting to come forward with their opinions. How does he envision that process? How can an agreement ever be reached? Will it be a Tower of Babel, where some will build and others will tear down?



Finn Arler:

There is probably no clear answer to that, but there will probably be many fora with restricted access. If we take the political fora you have to be elected to be able to enter the decision-making process. Scientific gatherings also require a PhD or something similar before you can gain entry. 

	

I think this is good, but the discussion is also found in places where there are no such restrictions, and where you may also find good arguments, which could enter the more closed fora. In this way it is fruitful to have many different fora, but it is also fruitful that not everyone has equal access to all fora.

	

In specific cases you will need to consider what would be the best way to handle the problem and whether or not some new institutions might need to be established.



Finn Bro-Rasmussen, the Danish Technical University:

I would like to ask the philosopher to consider my question. You said that we need to somehow link the precautionary principle to the principle of sustainability. It seems to me that ‘sustainability’ as it was originally introduced was considered a global problem with social aspects which included the Third World. 

	

I would like to know if the Third World is included in your discussion of the precautionary principle. I fail to see that this is the case from this morning’s presentation. Can you help us here?



Finn Arler:

I can mention an example where I worked in that area. In Odense I worked for two years on global warming and the issue of global justice. In this area it is impossible to do a straightforward cost-benefit analysis as there is also a problem of distribution. Who has the right to emit substances? Who has emission quotas? Who should pay? Do you tie in decisions about distributing rights with some sort of support to the Third World countries?

	

To me this is a very complex issue, which I have touched upon in an article. It contains a vast number of difficult issues based on different assumptions. It is impossible to use some sort of operationalisation to find the best principles. You cannot even pretend to be simply a citizen of the world and do what you think is right. Take for instance the problem of refugees. We build borders around our country and say that a certain number of people may enter. We do not act as citizens of the world, but as citizens of more limited units. This makes it all very complicated. 



Preben Kristensen,  Danish Environmental Protection Agency:

You connect sustainability and the precautionary principle in such a way as to make sustainability an aspect of the precautionary principle, and I agree with this. However, I also think that there is another way of approaching the precautionary principle, and that is to view sustainability as a goal on a par with other excellent goals within environmental policies. It would then be possible to apply the precautionary principle in this connection to ensure that these goals are reached, so that the precautionary principle is connected to the set goal, as well as to the path we must choose in order to reach that goal. So the precautionary principle will be considered increasingly important and applied more according to the importance of the policy goal. Isn’t this so?



Finn Arler:

There are two typical ways of dealing with the question of sustainability. One is to say that we need to do something for the sake of future generations. We must contain ourselves because future generations must also have opportunities. In my opinion this is a very negative approach. 

  	

The positive approach is to say that we consider some things so important that they need to exist on a long-term basis – that is to say that you define those things you actually wish to preserve for the future. This includes not only nature, but might also include cultural phenomena that we find sufficiently valuable to warrant preservation.

	

This is not the same as saying that we must contain ourselves to give future generations opportunity for consumption. I prefer the more positive way of defining sustainability, where we try to identify what we think is important. As a consequence, some sort of precautionary principle is involved. Some things are so vital to our interpretation of ourselves, to our identity, that we wish to pass them on to future generations. I should very much like to further the positive view of sustainability rather than the negative one, where limits are set to facilitate future consumption.



�How great is the need for using the precautionary principle with regard to environmental protection?



Peder Agger

Professor at RUC; Chairman of The Nature Conservation Council



I have chosen to consider it an advantage to speak at this late time of the day. This provides an opportunity to stress all those areas where you agree with the other speakers, and to gently pass by all those things you were none too crazy about. Much of what I want to say has already been touched upon in some way or another: in terms of veterinary science, technological science, economics, and philosophy. I myself am a biologist and will put forward some reflections, which are, however, highly influenced by sociological issues.



Our times are characterised by two things: the increasing complexity and rate of development of society. Taken together, these two things increase the need for an awareness of any possible damage to our surroundings and, in the long term, our very basis for existence. As Gorz would have put it in the 70s, blind capitalism is driving us ever closer to the brink of ecological collapse.

	

Since then we have began to seriously tamper with processes of vital importance to the welfare of the Earth. However, capitalism is, albeit myopic, no longer quite blind, and it has a dog in science, which is, however, not quite as clear-sighted as we once thought. Growth has its limits, and science is far from able to provide the answers to all those questions we have an increasing need to answer. 

	

This is why we are here. We have developed a need for to discuss the necessity for principles of sustainability and precaution. Both principles require that decisions be considered in a wider and more long-term perspective. But both concepts are multiform and must be thoroughly discussed.

	

My job is to account for the need for the precautionary principle with regard to environmental protection. As will be clear, I find that the precautionary principle is particularly necessary within this area. This can also be seen from the fact that the Danish EPA has called this conference, and from the fact that the concept arose within the field of environmental protection. 

	

As you know, the basis of the precautionary principle is that we need not be wading in dead bodies before we deal with a problem. However, criticism could be levelled at the ambiguous applications of the concept. There are two sides to the precautionary principle. Partly, it is a legal principle, and partly it functions as regulation for the implementation of environmental policies. 

	

I am going to concern myself with the precautionary principle in the latter sense. In 1996, Bratt presented three categories in this connection, where he distinguishes between on the one hand conventional environmental protection and preventive measures against known causes of damage, and on the other hand the stricter concept which he calls the precautionary principle, which stands for preventing even the risk of damage.

	

I will refer to Sanderson and Staufeldt’s thesis from TEK-SAM at Roskilde University Centre, which explains how it is one thing to initiate preventive measures to counter scientifically established risks, but quite another thing to prevent risks as yet unknown.

	

I will not, however, be able to distinguish quite so clearly between the finer points during my entire presentation; even though I may conclude that the elimination of the wild boars at Lindet forest district last year must be an example of the application of the precautionary principle in its narrow Brattian sense.



So, at its core the precautionary principle says that the decision-makers must be able to act before there is any scientific evidence that any given act might harm the environment. But being able to act says very little about when they actually have to act.

	

The Norwegian Committee for Ethics in Science (NENT, 1997) indicate three prerequisites for application of the precautionary principle:



There must be reasonable, scientifically grounded concern that lack of interference will cause great damage to the environment and general health.

The potential damage must be considerable; e.g. the loss of unique ecosystems. The assessment must be based on natural conditions and not just on the current economic value of the resource at risk. 

Postponing action will render effective measures difficult at a later date, and it is unlikely that the uncertainty will end before the potential damage begins to show.



In other words what is suggested is some form of cost-benefit assessment. 

	

This poses the question of when something is to be considered ‘damaging’ or not. This includes issues of time scale.

	

O’Riordan and Cameron are slightly more specific in their descriptions of four partly overlapping situations where they find that applying the precautionary principle is particularly relevant:



Situations where it is suggested to introduce new technology in areas that are already well-regulated, but where the public – through insight or instinct – is opposed to taking chances, e.g. with regard to Genetically Modified Organisms or the introduction of nuclear power.

Situations where it is impossible to determine what can be tolerated in society.

Situations where there is a tradition of showing special consideration to exposed groups, e.g. indigenous peoples.

Situations where you may have open enumeration of pros and cons during the political phrasing of the problem and the decision-making process itself.



I will return to this final point.



As is evident, the precautionary principle is not an exact recipe for how the administration, backed by science, should act in any given situation. This kind of decision is often taken due to political pressure rather than on the basis of strictly scientific analyses. In contrast, the precautionary principle is a norm like any other norm in society and must ultimately be treated as such, i.e. in political terms. 

	

But first, let us have a look at the current perception of science and certainty. Certainty, or to be precise uncertainty, is the very reason for precaution. The popular perception of society is that science has the answers to everything – or could have them, given enough time and other resources.

	

But science cannot quite deal with the precautionary principle. The normal confidence in the experiments, the falsification and verification of theories, consistency, and powers of prediction of the natural sciences are of limited value in this connection. This is due to an element of uncertainty, to variability in the object, and the fact that not everything can be measured. According to O’Riordan and Jordan uncertainty can assume three guises, which I will call uncertainty, ignorance, and incomprehension, and which Harremoës also addressed:



Uncertainty due to a lack of information, a situation which is very common within the environment field for a variety of reasons: very often no reference data (e.g. information gathered over a long period of time) is available, and large parts of the world have as yet not been described.

Ignorance because nature is multiform, ecosystems are complex, and many factors fluctuate. It is often impossible to draw conclusions in laboratories that apply in nature. Unforeseen hurdles and interactions may occur.

Incomprehension is not a question of missing data or inadequate models, it is a question of the absence of data, parameters, and models. In other words we cannot grasp what is happening.



This latter category is especially problematic, partly because decision-makers often forget its existence. For instance, the Commissioner for the Environment has said (in the newspaper Information, 2 October 1997) that with regard to the Commission’s assessments within the GMO area, the precautionary principle must be implemented by enhancing the scientific basis for this issue. It is to be hoped that this is not the only action taken in this respect. There is, for instance, also a need for more openness and democracy. 

	

But incomprehension flourishes, for instance where systems of natural and human origin interact. As an example the authors quote the creation of deserts as a result of the interaction between precipitation and man-made changes to vegetation. Other examples can be found in the health sector, for instance ‘the enigma of cancer’.

	

All in all, the history of medical science is teeming with examples where the need for precaution was obvious in hindsight.

	

Thalidomide was used with the best of intentions to relieve nausea with pregnant women, but turned out to cause malformed babies.

	

LSD was used to help psychotic patients but turned out to be far more harmful than helpful in the long term. 

	

Within the field of environmental hygiene, antibiotics are causing problems with regard to resistance and side-effects. And there are problems in relation to oestrogen-like substances, bioaccumulation, and persistence.

	

Part of the problem is also literally in the nature of things. It is quite simply difficult to scientifically determine the answers to a whole series of environmental questions, especially in cases where detection is problematic; for instance when trying to determine whether or not a specific species of insect has disappeared completely from a given biotope, or when trying to establish that a given substance is not carcinogenic. 

	

Outside scientific circles, a so-called ‘false negative result’ will often be taken for scientific proof. This we have seen recently in the media treatment of the herbicide ‘Round-up’, where a new failure to prove the mutagenic properties of the substance is taken as scientific proof that it is harmless in this respect. It serves to cloud the image even further that a long period of time may pass before we see any positive or negative environmental effects caused by previous actions. 



The issue of biodiversity in terms of the number of species is an example of an area where we experience a lack of data as well as uncertainty and ignorance. We know only a fraction of the world’s animal and plant species. Most have never been described by science. The number of species which will become extinct without our knowledge is likely to be considerable. This is due to the fact that the circumstances causing a species not to be described are partly the same that makes it particularly likely to become extinct, i.e. a limited habitat. This is especially true of the species of the tropical rainforest, where ever increasing deforestation is causing concern that a great number of species will become extinct during the next century. (Reid, 1992; Simberloff, 1992).

	

This image is somewhat opposite to the traditional idea of the vast scope of the natural sciences. However, in recent years the inadequacy of the natural sciences when it comes to solving environmental problems has become increasingly evident.

	

The traditional method of reduction – experimenting one at a time with single factors in order to find mono-causal explanations for things like the effect of chemical substances – is inadequate on the simple basis that our chemical day and age has more than 100,000 chemical substances appearing in countless combinations. And these are, by the way, poured out into the environment too fast for any authorities to keep up. 

	

For instance, a number of substances have turned up in places you would not expect: DDT in the eggs of birds of prey; PCB in the Arctic, pesticides in the groundwater. And the environmental migrations and effects of many substances are extremely difficult – and costly – to prove in advance. Surveys based on exposure are expensive and inconclusive, partly because the effect differs from one individual to the next. The effect is often sub-clinical, i.e. not immediately visible, and may only show up at population level after a period, for instance in the next generation. The troubles of the natural sciences are obvious where different branches are in disagreement, as is often the case when ecologists and geneticists are assessing the risks involved in introducing Genetically Modified Organisms in nature.

	

In such a situation, how do you find objective limits to the risks that society is willing to take? The answer is that such objectivity does not exist, neither outside nor inside the natural sciences - which certainly cannot make the decisions for us. In these cases we must not only exercise caution; we need a decision-making process that includes more than science. But you can never be entirely sure. This experience tells us, and the story is a frightening one. David Gee (1997) takes the history of asbestos in Britain as an example.

	

Nearly a hundred years had to go by, and the body count was up to 3,000 a year before enterprises had to yield and the substance was banned. We had a similar case record in Denmark, where asbestos was finally banned in 1980. A similar story is true for organic solvents used by painting contractors and the oil industry. Examples such as these are persuasive arguments for the need for much greater precaution that has hitherto been exercised.



Experiences such as these also serve to install a lack of faith in the authorities. This is not just a question of a simple calculation of how may deaths one might expect per 100,000 citizens per year, but also a question of how notification of risk is received. However, the authorities often – erroneously – reduce this to a question of information about ‘actual’ danger, while all other motives are considered irrational.

	

The Norwegian Committee for Ethics in Research cautions against environmental policies that cannot win public acceptance, i.e. they cannot be implemented without risking social unrest. This revision of the old ‘life before law’ principle serves to underline the fact that environmental politics are close to the public. They need to sense that the issues addressed are the relevant ones and they have to have confidence that those issues are properly dealt with.

	

It would seem that perceptions of risk cannot be understood without connecting them to beliefs and value systems. People perceive risk in a wider perspective which is integrated into their personal identity and social conditions. They perceive risk on many levels, and the layman and experts do not always agree on what actually constitutes a risk in society. An example would be the ‘irrational’ preference that many consumers have for ecological milk over other milk (Heinberg, 1995).

	

The Norwegian psychologist Wibecke Brun has worked within the area of layman risk perception. She found the following to be the main issues determining their perception:



The potential for disaster, i.e. how much damage might happen.

The ‘news’ dimension, which make new threats seem worse than familiar ones.

The dimension of exposure: who is put at risk? Is it me or someone on the other side of the world?

It is also vital whether people have put themselves at risk or whether they are blameless, e.g. smokers vs. those breathing polluted air.

The final dimension is that the perception of risk is tainted by an ungrounded subjective optimism. She does, however, find that in certain situations the layman’s concept of risk may be more rational than that of the experts, who are of course unable to keep track of the situation of each single individual.



The two British sociologists Turner and Wynne (1992) have taken a look at the concept of risk within different institutions with interesting, if predictable results. Whereas environmental pressure groups tend to emphasise the danger of disaster and long-term effects, business people tend to stress threats against energy supplies, consumption, and economic growth. And employees in Environmental Protection Agencies show a tendency to emphasise those risks that can be quantified and made subject to administration and control.

	

Turner and Wynne say that administration is eager to seem in control. Even where there is considerable shortage of knowledge – such as regards the interaction between the many toxic chemical substances in the environment –administration produce scientific models and classifications that appear to be the products of an orderly process of reducing risk. How much ignorance can one admit to? – This is a central question in all communication of risk.

	

It must, however, be emphasised that not only a lack of caution may cause mistrust. Too much caution can also put strains on confidence between the public and the authorities.

	

We often see that rulers – far from using the precautionary principle – follow what David Gee calls the profligacy principle. Far too often we find a reliance on purely economic cost-benefit analyses and the ability of the market place to sort out the problems, possibly aided by environmental taxes. This is problematic because cost-benefit analyses are very shaky when you look more than a decade or two ahead, and because many environmental resources are not or cannot be marketed. As a consequence, assessments must comprise more than just economic calculations. Communicating risk is as important.

	

Turner and Wynne sum up on this discussion by emphasising three things:



Firstly, communicating risk is also about other things. This must be explicit in the communication process.

	

Secondly, authorities need to be aware that risk will always be communicated regardless of initiatives such as information campaigns.

	

Thirdly, conscious communication never begins in a vacuum. You will always find previous experiences, beliefs, worries, and knowledge which may be more or less at odds with the message.

	

Predictions then become an issue to be negotiated by balancing the best guesses against social issues assessed using criteria made by representative interest groups aiming for consensus.

	

Modern society is full of risk as a result of its increased vulnerability towards socio-technical changes and increased dependence. This brings about a greater need for confidence in other agents in society. The irony is that this takes place in an age where individualism is encouraged.

	

How can decisions be made when science is both so necessary and inadequate? Turner and Wynne end up by calling for an exchange between the public and experts with the view of reaching consensus. The Canadian ‘round-tables’ and the consensus conferences of the Danish Board of Technology are mentioned as examples of possible solutions to this problem.

	

This should form part of the discussion about the widening gulf between experts and the layman; a gulf caused by increasingly specialised experts and the erosion of  the usefulness of everyday knowledge that the average person experiences in today’s society (Agger and Nielsen, 1997). 



To put it briefly: the increasing rate of development and complexity of society necessitates the implementation of a precautionary principle to protect human health as well as the environment. However, the concept is applied in various ways. In its severest aspect it prevents any new, as yet unknown, elements of risk from arising. Recent history teems with examples of why this is necessary. But we need procedures governing when to take action. Here science can provide the necessary help. Recognising the inadequacies of science is also part of the answer. The precautionary principle is a normative concept and should be treated as such. In political terms.

	

If everything is to go right, so that the public accept the risks that had to be taken, economic calculations will not be enough. The perception of risk is every bit as important as the calculation of it. The layman and the expert do not think alike. This means that mistrust can easily form between the public and the authorities.

	

As a result, enterprises as well as the authorities need to bear these things in mind: openness, integrity, and public participation.
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Question time with Peder Agger

          

Aase Lynæs, Danish Environmental Protection Agency:

You say that we need to establish a procedure on how to administer the precautionary principle. Mr Harremoës has made a suggestion, in which he envisions that the speakers at this conference form a group to provide backing for his ongoing work at  the European Environmental Agency. Did you have something like this in mind, or do you have any other suggestions for such a procedure?



Peder Agger:

I have no final plan regarding this question. That is why I raised it. My answer will be as vague as – begging your pardon – Mr Arler’s answer to the question of the need to involve and stimulate a larger part of the population as regards risk administration. But Mr Harremoës’ project is certainly one way of doing it. I am also on the Nature Conservation Council which I think is another way. As you can tell I am somewhat ambiguous in this respect as I am there in my capacity as an expert, and as you have heard today, experts are the worst.



Ulla Teles, The Confederation of Danish Industries:

Your definition of the precautionary principle was to prevent risks as yet unknown from arising. Mr Arler mentioned two different types of sustainability in his presentation, and I gathered that he was in favour of the second one. That is, that you should try to define some things which you definitely want to preserve instead of being constantly on the defence. It seems to me that your definition of the precautionary principle might easily clash with that of Mr Arler. Would you care to comment on that?



Peder Agger:

I would, but I will be polemic. I do not speak of those things that I imagine will be preserved because they are not really on our agenda today. Today we address those areas where we might face these risks. This may of course occasion some conflict, which is why we have this construction around the issue with the Danish EPA, advisors and so on.



Ib Knudsen:

You touched upon a very interesting issue just now by saying that you yourself are an expert. This makes me wonder about those participating in today’s meeting: coming as they do from consumers groups, and the various expert fora, can they maintain their credibility, or will they become corrupted by being part of the work done here? Maybe they will even be taken hostage by the system? I suppose there is a philosophical and practical way of approaching this issue?



Peder Agger:

Entering a forum such as this will always have two sides. You become a hostage by gaining influence. This is an old discussion; one we also had when the NOAH organisation began its work. During the first couple of years of NOAH’s existence, invitations from the government and various boards were generally considered a bit suspect. This was due to the fear of being taken hostage, so duplicity will always be there. Mr Harremoës did not go into any great detail, but his New Zealand example does demonstrate that you will find more attempts being made to expand public participation. This does not only cover hearing public opinions before the matter is to be implemented, but also – albeit on a small scale as yet – public participation in the creation of policies. This participation is arranged in other ways than by using parliamentary methods. From my time with the National Forest and Nature Agency I know that user groups have been established for each individual state forest district. The counties have ‘Green Councils’, even if they can only give advice, not make decisions. Nonetheless there are many things indicating that measures are moving in a direction which I think will become increasingly common. It is clear that many of our environmental problems have more than one solution, and very often they cannot simply be sorted out by technology or administration; quite simply because so many values are involved.



Peter Skov, Confederation of Danish Industries:

My initial reaction to your presentation is that you will be difficult to corrupt in the Nature Conservation Council. You are off to a good start there, but I still have to ask you a question. 

When you assess risks – specifically risks in connection with pesticides, fertilisers, and bio-technology – as regards Denmark, i.e. the developed world, I am sure that your assessment will have restrictive measures as the result. We have to be extremely cautious; actually it would be better if we could stop using agricultural toxins – and I would agree with this. But if we could reach that ideal state, how would we feed the rest of the world? I am sure that the 5 million slightly overweight Danes would be alright, but what about the rest of the world? How do you assess risk in this situation?



Peder Agger:

I do not know if Helga Moos has left the building, but reading the papers has told me that she has some forceful opinions on this matter. As regards pesticides, it is our job in the Nature Conservation Council to be as cold as an outdoor privy in December when we look at the Danish landscape to determine which factors are of influence to our flora and fauna, partly in a wider perspective, partly on a long-term basis. I have no doubt that pesticides is one of the most important long-term factors, which is no great wonder. They have been designed to kill this very flora and fauna. I have been ordered to say that.

I cannot claim any expertise when it comes to your question of the risk to the rest of the world, but my personal opinion is that it will be alright. First of all, most of the world’s agriculture is free of pesticides: large parts of the world cannot afford them. Secondly, my information about ecological agriculture does not indicate imminent collapse; there is a 5per cent, maybe a 25per cent reduction of output. And we must not forget the fact that what a pig can eat, a man can eat. If all you require is feeding I see no problems.



Jørgen Henningsen:

The discussion about feeding the rest of the world is completely irrelevant – from a Danish as well as a European point of view – as long as we have large areas of land lying fallow due to the fact that we do not know how to handle excess production. After working ten years in Brussels on pesticide issues – in legal terms or in terms of contaminated drinking water – I am completely satisfied that the forces behind pesticide use are the agricultural establishment and the agro-chemical industry, not any concerns about feeding the world. So I do not think that this is question that needs an answer!



Poul Harremoës:

You challenged me over the issue of my New Zealand example, which indeed I did not elaborate on. Instead I will give an example that is closer to home. Let us say someone wanted to build a bridge to Germany. If we compare this to the situation as I saw it in New Zealand, there would now, long before any decisions are made, be a group to deal with all the stakeholders connected with such a bridge; a group aiming to ensure that discussions start as early in the process as possible. I am not and have never been directly involved with any of the existing or future bridges built in Denmark, but my impression of these cases is one of political manipulation. When a group is made it is already too late!



 

�What are consumers’ demands regarding the application of the precautionary principle?



Peter Nedergaard

Department Manager, The Consumer Council



 It is a good idea for the authorities to host a conference like this, where some of the more fundamental issues are addressed. Others should learn from this example.



Safety and precaution have become important concepts in the public debate. From mad-cow disease to global warming, from salmonella to pesticides in water, from the effect of certain chemical substances on men’s sperm count to the issue of genetically modified organisms; constant controversy surrounds the issues of risk and the application of the precautionary principle. 



The precautionary principle is the principle that in cases of potential damage, the person or group who might be subjected to this damage should have the benefit of doubt. Most people agree that the precautionary principle should be applied; the question is how. When is a suspicion of risk strong enough to warrant application of the precautionary principle? Who carries the burden of proof regarding the alleged harmful properties of a substance or product? Both issues cause arguments between specialists and laymen, between politicians and enterprises, and amongst politicians, specialists, and laymen.



Foodstuffs in particular have been the centre of fierce arguments about the hazards of eating beef, raw eggs, genetically-modified soya protein, and chicken, as well as the problem of growth promoters in livestock. The result is that we cannot be certain that what we eat is safe, and that confidence is unlikely to be restored immediately.



As a consequence, governments are facing an increasing amount of pressure forcing them to account for the way they handle food-related hazards; regardless of whether they must defend their lack of actions, or justify a series of initiatives regarding the agricultural establishment and the food industry.



There are those who claim that the elements of risk are actually being emphasised too much, and that the precautionary principle is being abused as a result of this. According to some observers, focus on elements of risk is the real danger. They go on to claim that we are subject to indoctrination which has caused us undue concern, and that there is an imminent danger that we will all be paralysed by fear, cutting us off from all the pleasant things in life, making us the docile victims of a 

nanny state.



Outside Denmark this has given rise to books carrying titles such as Mass-Listeria and The Culture of Fear, and in Denmark you will find those who claim that the focus on safety risks is part of a growing ‘industry of concern’, whose one goal is self-preservation. You will also hear voices saying that everything entails a risk and that you might also be hit by a falling piano. That death is the one sure thing in life; and that you may end up so cautious that the only safe place left is life as a monk in the desert.



You will also find instances where the media are charged with twisting the facts, lacking nuances, and blowing cases up out of all proportion. However, the truth behind the headlines is sadly often more complex and is actually cause for concern. There is no doubt that media reports can lead to violent reactions among consumers. The mad-cow-disease scandal practically led to the collapse of the European beef market in 1996. More recently, investigations of salmonella in chickens have caused a drastic drop in poultry sales. 



The real issue here is that both of these reactions were caused by actual conditions in the food industry. As such there is no basis for claiming that media coverage is the cause of consumer panic. It is, however, perfectly viable that media coverage of e.g. food-related hazards can be seen as an indication of a shift in public perceptions of risks and the precautionary principle.



One possible explanation for the increasing awareness of risks and the precautionary principle is the ever-increasing amount of knowledge in existence. So the reason behind the change of perceptions of risk is not ignorance! It is knowledge; too much information instead of too little. According to this way of thinking, the advances of society have increased public awareness of risks and public demand for caution. This way of thinking also entails that the natural hazards of the past have been replaced by the manufactured hazards of our modern world. For this reason we are less likely to be exposed to natural disasters like floods, the plague, or starvation than we are to the less predictable chains of events caused by global warming, Chernobyl, or cattle fed on ground-up sheep’s brains.



The increased awareness of risk in  the West is also caused by more basic social changes. In this respect it is important that this awareness has been increased by questioning conventional authorities and values. The natural authority of the past is called into question. Former groupings in terms of nationality and social sphere have been replaced by far more individual approaches. At the same time, life today is likely to pose far more social risks than before; risks such as unemployment, divorce, substance abuse, etc.



We are also told ever more frequently that we, and we alone, are responsible for making a series of major decisions vital to our future. This could be decisions about things like pensions and education. All of these changes serve to undermine the traditional confidence in the stability of the existing institutions in society. Our position on risk, and on accepting it, is closely linked to the question of confidence. 



This leads to the fact that the public stance on risk acceptance relies far more on whether the public trust the decision-makers than on specific risks found in experts’ calculations.



Several attempts have been made to reinstate confidence in those who have the power to assess risk and its relevance to consumers. The most widespread attempt is to advocate so-called ‘Sound Scientific Evidence’ as a means of reaching objective criteria for solving arguments about safety.



For instance, the Codex Alimentarius under the WTO uses the concept of Sound Scientific Evidence as the basis of decisions made to remove any barriers to global trade. The goal is to make the concept of Sound Scientific Evidence the basis for resolving all disputes relating to trade policy; this is to ensure that issues of safety are not used as invisible barriers to trade.  	



The European Commission has also created a new administrative unit which is to take Sound Scientific Evidence as the basis for an assessment of issues of safety, the aim of which is to remove all barriers to free trade in the single market. The administrative unit is also a response to the mad-cow-disease crisis. That was a good example of divergent risk assessments determining the question of how to deal with consumer considerations.



If you take a broad view of post-war Western politics it has been marked by a rationalistic tradition of considering risk assessment as part of a sort of political management. Politics following the American tradition was meant to be some kind of social-engineering science to be based solely on so-called objective and mathematical assessments of risk. Only this perception of risk was considered scientific. This model governed risk assessment in the USA during the 1970s and 80s, but even during the late 80s the model was criticised, quite simply because it did not meet with public approval.

	

Europe has had a different subspecies of the rationalistic tradition, where risk assessment has relied on experts and authorities. The minute a number of esteemed experts on a committee have decided that there was no risk, their statement has been taken as gospel. The vital matter has been the professional and personal integrity of the decision-makers. All things taken into consideration, however, there is not much to indicate that the European model has done any better than the American when it comes to settling risk-related disputes.



More than anything else, once again the mad-cow-disease incident has made it clear that the European model for risk assessment is inadequate, to put it mildly. This calls for a new model for making decisions within the area, but which one?



In Europe, the consumer organisations have been particularly active when it comes to establishing a new model for risk assessment. The starting point is that, on the whole, the public has lost faith in those assessments based purely on so-called Sound Scientific Evidence. As a consequence new models are needed, models using a wider perspective on risk assessment; models which place science within a larger social setting and which give the public the opportunity to voice their opinions on risk assessment.



Most of the issues I have dealt with up to now have shown that there is a gap between the public’s assessment of risk and the official one. Conventional literature on risks sees this as an indication that the public has the wrong idea about risk and does not realise that things are not as bad as the media claim. All this because the public is largely ignorant of the actual facts.



It will be a source of joy to any Grundvigian soul in this country to see that the public is in fact often wiser than the experts – the public disbelieved claims that pesticides would never enter the ground water, that the hazards of nuclear power were purely hypothetical, and so on. That aside, however, public assessment of risk is actually based on a much wider perspective that goes far beyond the purely scientific and calculable. 



Public assessment of risk includes social justice, ethics, potential consequences to the development of society and indirect effects on the environment and wildlife, just as it includes an overall assessment of the balance between risk and potential advantages in a wider social sense. So when the public refuses to buy old, conventional risk assessment it is not due to a communication problem. They quite simply hold wiser views on the matter.



The problem of the natural sciences in connection with risk assessment is their focus on technical safety; this in spite of the fact that all scientists are frequently asked questions about matters far outside the purely technical. When scientists and experts within natural science are told to assess safety and risks on social areas outside their field of competence, their assessments will obviously exceed the limit of their knowledge. The reason for asking natural science to provide knowledge where it has none to give is often a simple lack of responsibility among politicians or civil servants. They wish to avoid making unpleasant decisions and so leave them to the scientists, who then become public scapegoats, even though such criticism is misdirected.



The problem with taking a completely scientific view on safety is that scientists often share the same methodical background and hence have similar assumptions about certain hypotheses. This is due to the fact that these scientists concentrate on specialised areas of detailed study with a view to achieving knowledge within that particular area. This will cause problems in situations where the assessment must take place across such specialist fields.



Once again, the mad-cow-disease crisis is a good example of this situation. Here, the only scientists assessing the risk were veterinarians, a fact which had fatal consequences when the disease jumped, as it were, from the veterinary field into the field of human medicine. This is not to say that natural science should not be applied in risk assessment, it should, however, be less sure of itself and more open to alternative views and perspectives, and it ought to have a far more inter-disciplinary basis.



Aside from the fact that science should play a different part in risk assessment and the limitations of the precautionary principle, it is also crucial that stronger public participation become an element of risk assessment. In other words, the top-down approach should be replaced by two-way communication. From risk assessors to the public and vice versa.



This may happen in a variety of ways, for instance through public debate, consensus conferences, committee work, and so on. In this connection it is crucial to carry through a paradigm shift to establish the view that risk is not just a natural phenomenon, it is also a social one. Hence, the precautionary principle should be assessed in social as well as scientific terms. The dialogue between those producing risks and those subjected to them should take the form of a broadly-based negotiation process, hopefully resulting in mutual trust.



In other words, we want a paradigm shift, a move from having risk assessment and the application of the precautionary principle based solely on the rationale of natural science to having it based on interdisciplinary science. 



This paradigm shift also entails that risk assessment and the application of the precautionary principle should take communication as a starting point; communication between those assessing risks and the public as consumers of these risks. This communication process must make sense to the public, and it must take account of the public range of wishes and demands, which is much wider than the rather narrow range of issues usually addressed by risk assessment based solely on natural science.



You could put this in another way: risk assessment and the process of determining the limits of the precautionary principle cease to be based on natural science and move to being based on social science. However, specialist knowledge from natural science will still be part of the wider social assessments that are the basis for applying the precautionary principle. So this paradigm shift also reflects the fact that we have moved away from a situation where risks were mainly connected with natural phenomena. In our part of the world, risks are mainly man-made.



In practical terms, this paradigm shift should entail more public involvement in the decision processes surrounding risk assessment; involvement which is to supplement specialist assessment and to provide science and scientific assessment with the social insight that is too often lacking in laboratories.

First of all, we need to take a look at all the existing advisory committees, where risk assessment and application of the precautionary principle takes place. Do they have the terms of reference required to be able to include social aspects of risk assessment? It is also essential to increase consumer representation in all relevant expert committees.



Fortunately, there is already a development towards a broader perspective in risk assessment. The Danish Minister of Energy and Environment has stated that he will apply the precautionary principle and carry through a ban on phtalates, substances which are used to make PVC softer, in toys. This is done even though there is no hard evidence that these substances are harmful.



The European Commission’s ban on the growth promoter Avoparcine can also be said to be based on a wider risk assessment than before, since there is no positive proof that the substance can effect humans. One of the main reasons behind this ban was the public discussion about growth promoters and the hazards connected with them – a discussion that was particularly lively in Denmark. So things are moving, but according to the Consumer Council they are not moving fast enough. 

	Hopefully, a conference such as this can help speed up the paradigm shift which is required to establish a new model for risk assessment and the limits of the precautionary principle.



Question time with Peter Nedergaard



Peder Andersen, the Danish Economic Council:

My question is for Mr Nedergaard the economist, not Mr Nedergaard in his capacity as a representative of an interest group: you speak about increasing public participation. Wouldn’t this cause the whole thing to become a marketplace, where people demand more security and safety? And if you should get this amount of security in your capacity as a representative of an interest group, how would you suggest – as an economist – that this is paid for? Which other areas should be downsized?



Peter Nedergaard:

I am here to represent the Consumer Council, you know…



Peder Andersen:

My question was addressed to you as an economist…



Peter Nedergaard:

There are good reasons for taking a marketplace perspective of risk assessment. The collapse of the beef market showed us that the public does not trust the risk assessments that are made. So there are also strong financial interests at stake. 



So it makes good financial sense to base risk assessment on consumer confidence. How is such confidence created? Well, in our complex society this takes a lot of communication. Many of the errors within the marketplace can be easily solved by establishing confidence. This is why we can use public involvement. So I see no dichotomy between economic and consumer perspectives on the issue of risk.



Ib Knudsen:

When it comes to the mad-cow-disease scandal and similar cases, it is impossible to avoid having other aspects enter the arena. The economists know that the German and Danish beef markets were booming as long as fear surrounded British beef. Danish pork production did a brisk trade as long as the Dutch outbreak of swine fever scared the Japanese and others. The food industry claims to have confidence in the additives used in their products, but nonetheless we see many products that are advertised as having no artificial additives, which implies that this is a quality on its own.

	

So economics enter this arena in many circumspect ways, and the consumer may be taken hostage, not realising the economic motives behind campaigns which attack competitors’ products on issues of safety. This is why Codex Alimentarius and the WTO are trying to create some systems to achieve consensus on how to address these matters.

	

This is also why the Americans are trying to implement the method you mentioned. It is a process, one we must all follow, enabling us to see through these declarations of danger and scare mongering and to realise that there might be someone out there who will profit from having these messages broadcast, for instance by increasing sales of their own products.



Peter Nedergaard:

The mad-cow-disease crisis had various detrimental effects to the entire European beef market. In some countries, such as Great Britain, people stopped eating beef altogether; but the Danish market also suffered because of the drastic price drops. I see no dichotomy between considering consumer and economic interests. Quite the opposite; the two may balance each other and offer mutual support.



Aase Lynæs, Danish Environmental Protection Agency:

My question is addressed to both Peter Nedergaard and Poul Harremoës. I like Mr Harremoës’ suggestion that the public should be far more involved in large public works such as bridges. But it would be wrong to involve large groups of the population when assessing approval of pesticides, chemical substances, CO2, CFCs, and so on. We need to distinguish between the issues addressed. Nuclear power plants, gene technology, large public works, etc. are areas which I think would benefit from more public involvement, but I also think that there are areas where public participation would be misplaced. How do you respond to this?



Peter Nedergaard:

There are no areas where some form of public involvement is not suitable. This may be through public discussion in newspapers or other media, or it may be through conferences such as this; consensus conferences that seriously address an issue. It may be through study groups, night classes, etc. In Denmark we have an excellent tradition of general education and public participation. We really ought to be an exploratorium for public participation in risk assessment, however great the extent of this participation.



Poul Harremoës:

To put it very briefly I still think there is a need for public participation, but using widely different methods. The main point is to avoid problems by nipping them in the bud. There are different ways to do this.



Hans Henrik Christensen, Danish Environmental Protection Agency:

I agree that no subject is unsuitable for public discussion, but one of the problems is to create a meaningful discussion. This is, I presume, what we as authorities really want. You have talked a lot about risk assessment. Here we find some obvious paradoxes, for instance with regard to our water supply. Sadly, our water supplies will occasionally be contaminated by bacteria, and when this happens it is a serious problem. On the other hand, we have seen practically no damage caused by the occasional pesticide contamination. 



Nonetheless there are now plans to increase the real risk by investing DKK 17 billion in rain water installations in order to save four per cent of water consumption. We know with absolute certainty that this will drastically increase the hazard to public health. This is something we ought to be able to discuss with the public. There is nothing wrong with presenting this material to the public and asking, “Is this what you want?”. People may well end up by saying, “Yes, it is”, but the object must be to have a balanced discussion of the various aspects of risk.



In 1997, the Danish EPA produced a report on air pollution from city traffic. We can calculate an excess mortality of 500-600 people a year due to pollution from this source. This report caused virtually no discussion. However, a case which did provoke a lot of discussion concerned a bit of earth contamination, which in theory may have undesired long-term effects, particularly for the very young. There is no immediate hazard from this pollution, whereas people actually die from air pollution! Do you have a suggestion on how to bring the more objective relevance of balancing different risks into the discussion?



Peter Nedergaard:

We have to start by concluding that there is no such thing as an objective discussion. You cannot expect to base a discussion on an objective scientific basis. You have a discussion, and from this discussion we should be able to extract some sort of public opinion on the risks involved. Is this risk acceptable or unacceptable? How are we going to balance this risk against others? This can be done in many ways.



An agency like the Danish EPA cannot arrange for study groups across the country, but this ought to be done if confidence is to be generated. At present there is a widespread lack of confidence in the risk assessments that are carried out behind closed doors – in committees, within the authorities – and this can only be helped by public understanding that this or that risk is worth taking, or not.



The Danish EPA also stands to gain from increased discussion. Not just through headlines, but through general discussion. Discussions about the environment are in full swing, but it would be nice to shift it slightly to include the aspects you mentioned. The grass root organisations, the Consumer Council, and the environmental organisations must be involved through discussions and consensus conferences around the country. You could do a road show presenting the risk issues involved in various undertakings.



Poul Harremoës:

The first thing you have to do is to renounce all requirements about objectivity in public discussions, learn to live with all the silly statements made along the way, and display patience beyond what I am capable of. All this in the hope that the end result of this process will have a certain measure of objectivity. This is not just around the corner, but more information will help the process. 

May I ask the moderator for permission to tease Peder Andersen?



Erik Lindegaard:

If you will be nice about it…



Poul Harremoës:

Then I shall sit down again… Well, alright, could Peder Andersen the economist explain why the Danish people are willing to pay 500 times more for bottled water than for tap water, when all evidence show that there is no advantage whatsoever in bottled water?

Lone Johnsen, the Danish Society for Conservation of Nature

My questions address the issue of increased public participation. We fully support this, as we ourselves work along the same lines. My first question is: when entering an increasing number of committees of a decidedly specialist nature, what part should be played by the consumer or the representative for a green organisation?



My second question is: how do we find the money? In the Danish Society for Conservation of Nature we have seats in  50-75 different committees in different ministries, ranging from committees on Christmas trees to chemicals, but it is incredibly difficult to find the resources to respond to all the kind invitations we receive and still maintain proper professional standards. 



Issues with wider implications, such as traffic planning, can also pose problems, for instance the Copenhagen-Ringsted railway line, which will affect somewhere between 1-1.5 million people living on Zealand. The Danish Society for Conservation of Nature has 35 local committees along this railway line. We applied to the Green Fund for funding to have an employee offering support to all the local environmental groups involved with anything that affects people as directly as having a railway line running through your back yard.



We got a no. The issue was a problem outside the ecological focus of the Green Fund. We then applied to the Danish National Railways Agency, who refused as this would mean having to give money to all applicants. This is an example of how difficult it is to be a green organisation, a NGO, or whatever, and show foresight by entering an issue in the preparatory stages. We must do this to ensure that the discussion is sensible and to the point and does not turn into something like we have just seen in connection with the Amsterdam Treaty or Schengen.



Peter Nedergaard:

In my opinion all committee work should be publicly funded. After all, you do carry out a task essential to the proper working of society. Such funding can be hard to come by in practice, and sometimes we in the Consumer Council have problems meeting our budgets. But we try with all our might, and we talk to the grant-awarding authorities, arguing that a large amount of our man hours are spent on serving society by our participation in approximately 200 committees. We think this ought to receive funding, particularly in situations where we are asked to enter more and more committees. We cannot make ends meet without a larger grant.  



Money given to organisations like the Consumer Council and the Danish Society for Conservation of Nature is money well spent. The authorities receive very valuable input, and a link to the ongoing discussion. They receive an extract of the opinions, which have been processed by the various organisations. These are then presented as a complete package to the public authorities. This should be the part you play in committees: the link to the support base. Of course you should possess some knowledge that is relevant to the committee in question, but your main job is to represent the organisation on whose behalf you enter the committee.



Erik Lindegaard:

I see that we managed to spend 6½ hours together before the inevitable question of money and budgets arose.



�The precautionary principle – what is important?





Jakob Jessen

Manager, The Association of Danish Chemical Industries

Enterprises and the authorities are in the same situation. Public and political patience is about to run out. People have an image of a state of confusion, with new knowledge constantly emerging about chemical substances and their harmful effects on people and the environment. We are barely clear on the known harmful effects. The authorities in charge are unable to provide satisfactory answers as to what is and is not hazardous. There is no confidence in enterprises; they have no credibility in the public eye. 

	

We face demand for instant clarification as to what is safe and what is hazardous, and this makes it difficult to elicit any recognition for the twenty-odd year long effort to examine the dangerous properties of chemical substances and to reduce the risk of using them. We have built up a system of rules, which in principle is able to identify the hazardous properties of chemical substances and to prescribe how to make people aware of them. They can also to a large extent account for how, and to what extent, people and the environment can be exposed to these harmful properties.

	

With an increasing number of substances, agreement has been reached regarding the limits for acceptable effects. But only a few dare to take on the task of comparing the advantages of using these substances with the drawbacks, i.e. the actual or potential damage these substances may cause. 

	

New chemical substances should not cause any great concern: there are such extensive requirements for examination and documentation before a new product is marketed that it is reasonable to assume that all known properties and possible effects have been assessed.

	

There are bigger problems and more cause for concern with regard to the old substances, which have been developed and assessed on the basis of knowledge which seems inadequate in the light of our present knowledge. The original time of production need not be that far back for this to be the case.

	

Society now requires the authorities and enterprises to fill in the gaps in the basis for assessment far quicker than before. Faced with the demand for fast moves, we must realise that the system is better suited to long-term efforts rather than to immediate action. However, it is somewhat excessive to declare the system regarding chemical substance policy in Denmark and Europe a failure.

	

It is within this framework that the precautionary principle can be applied in situations where science and technology are unable to provide an adequate basis for the assessment of all risk elements. The precautionary principle can also be applied to make a decision on how to limit risks. We have seen the precautionary principle reflected in Danish and international legislation during the last 15-20 years, but strictly speaking the precautionary principle is not a legal principle. Rather, it is an expression of the spirit behind the legislative process.

	

I do not believe that the precautionary principle on its own is the solution to all the problems facing us. Science still has an important part to play in the application of the precautionary principle, and we need more clarity on the issue of what constitutes ‘acceptable’ effects. I cannot provide any complete directions as to enterprises’ opportunities  to apply the precautionary principle, but I will seek to describe the conditions of the enterprises as I see them. I will also address the issue of what science can contribute, and the issue of acceptance and risk. Finally, I will provide a series of actual examples of enterprises’ application of the precautionary principle.



The material from the Danish EPA states that there is no one, unambiguous definition of the precautionary principle. The nearest thing we have to an authoritative definition is from the Rio-declaration of 1992, which states that ‘ where there is the threat of serious or irreversible damage to human beings or to the environment, the absence of complete scientific evidence shall not occasion a delay of cost-effective precautions to prevent environmental damage.’ 

	

I think this definition is backed by most, but it requires interpretation, for instance with regard to what constitutes a serious threat. A demand for 100per cent full evidence of the connection between cause and effect is by and large as unrealistic as a demand for zero risk. We do, however, need a certain amount of knowledge about a substance and its serious and irreversible effects before we can start applying the precautionary principle. 

	

This amount of knowledge is not fixed. It will depend on what risk you wish to prevent and on what you wish to protect. For instance, it goes without saying that we aim for a higher level of protection for children and pregnant women than we do where normal adults are concerned. A desire for such a higher level of protection will naturally occasion lower requirements for the amount of knowledge needed about causality. 

	

The exact nature of the precautions to be taken to limit risks must be based on a complete assessment of harmful and beneficial effects, and of the cost of implementing the precautions. There are several ways to limit risks, from warnings, labels, and directions for correct usage, to substitution or bans.	



Warnings, labels, and directions are well known concepts. Substitution requires knowledge about the biological mechanisms that lie behind the damage done. The substitute must be within reach. It makes no sense to use substitute if this does not lead to significant improvements. It must be absolutely certain that the substitute is significantly less dangerous. The cost of substitution should be in proportion to the damage you wish to avoid. All of this is expressed by the concept of proportionality. For instance, you do not want to move the problem from being air pollution to being water pollution, or from the working environment to the outer environment.



A ban is a drastic measure, which should only be considered when all other options have been exhausted. It may have far-reaching repercussions to completely remove a substance from the product cycle, a substance which may have proven its usefulness in society. Today, no-one can disagree with the early examples of bans from the 70s and the 80s, bans concerning substances such as PCB and asbestos. Of these, PCB may have been the easiest to remove from circulation, at least where products are concerned. This is in contrast to asbestos, which proved to be rather more difficult. The phase-out of CFC gases from the late 80s onwards also turned out to be a complex affair.

	

Science must supply the main parts of the working basis for the authorities and enterprises. Science  must determine the connections between cause and effect. It must develop suitable test methods and model tests to serve as the basis for a choice between different substitution options. But scientific developments take time. This was apparent with the Ames-test, which came into existence in the mid-70s. This test was first thought to be a failsafe model for assessing cell changes as the basis for determining cancer risks. However, experience was to demonstrate that the test could be used for initial screenings, but subsequent animal tests were necessary to determine how relevant the assessment was to human beings.



At the other end of the time scale, it can be said that the development of the working theory about substances that cause dyshormonism has also taken a long time. This task takes up a large part of all work within the field of toxicology, both in Denmark and abroad. As yet, we do not have sufficient knowledge about test methods, nor sufficient understanding of biological mechanisms to predict any hormonal imbalances caused by any given substance. As a result, we have no basis for deciding on substitution or phase-out. 

	

Enterprises’ demands for scientifically-grounded assessments are often seen as stalling. Undoubtedly, there are instances where enterprises have sought to do this through demands for more tests. However, such instances cannot be used as an argument for reducing the part science needs to play. Enterprises can validly claim inclusion of all relevant issues in the assessment process. It is somewhat misplaced to accuse enterprises of being pedantic, when the authorities have a long tradition for building a system whose requirements as regards testing could also be called pedantic. But the cost of scientific testing imposes a limit to the amount of testing that can be done.

	

There are many ways to determine what constitutes an ‘acceptable’ risk and which risks are unacceptable. We tolerate the risks of smoking, even though we are all aware of the connection to lung cancer. We accept that 6-700 people die in accidents every year as the inevitable consequence of using modern modes of transportation. But we are not willing to accept a risk connected to the use of chemical substances, even though the connection between cause and effect is far less obvious and losses in terms of illness or death much less extensive. I do not know if it is possible to change this perception. I realise that enterprises certainly cannot bring about such a change, but I do feel that we need more clarity on the issue of what is acceptable.

	

In this situation, enterprises can do little more than accept that it is easier to cast suspicion than to prove it wrong. Enterprises quite simply have to resign themselves to working according to rules laid down by fear, trying as far as possible to limit the risks that are within their sphere of authority. 



I should like to present a few instances of actual application of the precautionary principle. A good yet unheeded example of an extreme application of the precautionary principle is the development of medicine. It is estimated that one out of a possible 10,000 molecules of potential active agents make it through the development stages. New pharmaceutical products usually take 12-15 years to develop, a process which costs DKK 3 billion. The other 9,999 molecules are discarded along the way, not just because they are not sufficiently effective, but also because they may have incalculable side effects which are not examined more closely. There will almost always be side effects to some extent. Known side effects must be described and may lead to restrictions on the use of the product. Side effects that are evident at a later stage must be reported immediately.

	

This is an example of willingness to accept a limited, but still potentially dangerous, risk in order to achieve the remedial effect that represents the usefulness of the product. This is in marked contrast to the area of natural medicines, where there are only very few requirements to documentation for effects and side effects. You are, in effect, leaving the consumer with responsibility for his or her choice. Very few natural chemical substances have been as rigorously tested as the synthetic ones. 

The development of pesticides is an equally good example of strict application of the precautionary principle. It is estimated that only one out of 40,000 potential active agents make it through all the stages of development. This development usually takes 10 years and costs DKK 750 million. The dilemma of acceptance here concerns the user, who wishes to run a modern, efficient agricultural business, and the public, which demands zero effect aside from the specific object of using the product.

	

The phase-out of CFC gases is an example of a phase-out process which began by voluntary substitution. When the issue of the ozone layer was first known, some enterprises were able to develop alternatives fairly quickly. The opportunities for producing these alternatives improved, reducing the time frame for the phase-out process. In this connection, there is a tendency to overlook the fact that CFC gases were originally developed as non-toxic, inert alternatives to the substances that were used up to that point.

	

VOCs are another instance where enterprises have been able to develop new processes and products before any legislation was introduced, in this connection with regard to volatile solvent emission. The result is far better and more cost-effective environmental improvements than would have been the result of legislation. The substitution of lead in petrol by MTBE has also been carried though without any legislative pressure. The fact that there have been subsequent problems of water contamination due to leaking MTBE tanks is surely not sufficient reason to introduce bans on the use of MTBE. Cost-effective precautionary measures here would be to prevent such leaks. CO2 and the issue of global warming is an instance where enterprises have carried through environmental improvements solely on the basis of issues of resources; the oil crises has been a valuable lesson here. If we take just the chemical industry, it has had a 50per cent increase in production since 1980 but has still been able to maintain the same level of energy consumption and to reduce CO2  emissions by 15per cent. CO2  has since become an object for taxation, a fact which has diverted attention from the fact that significant environmental improvements had already been achieved without taxes.



Let me conclude by addressing the ‘List of Undesirable Substances’, which oddly enough has hardly been mentioned today. This is, after all, the area where the co-operation on application of the precautionary principle will stand its test. I see this list as an invitation to determined collaboration between authorities, science, and enterprises. We need to fill in the gaps in our knowledge about the harmful effects of substances, knowledge which is necessary for the protection of people and the environment. We agree that it is necessary to give priority to these efforts, otherwise, the demands for increased safety when using chemical substances cannot be met within a reasonable span of time.

	

However, this presupposes that the list is used according to the terms of the Danish EPA. The list is a signal, a guide to taking a good look at the use of problematic substances. It cannot, and should not, be abused to confront enterprises with strict demands of phase-outs on pain of bans. It serves no purpose to have as a fixed objective a ban on all the 100 undesirable substances – to say nothing of the 1,100 substances on the ‘Effect list’.

	

I confidently predict the emergence of completely new European chemical substance policies over the next years. More substances will be phased out or banned, but there will also be restrictions on use and substitution where these measures are the most effective way of limiting risks.  I am also convinced that controversy is counterproductive. So I should like to urge us all to use the countless examples in existence as a basis for the search for the effective results that can be achieved in a co-operative relationship based on mutual trust. 



Question time with Jakob Jessen  



Lisbet Seedorff, Danish Environmental Protection Agency:

I should like to hear the opinion of the chemical industry on what we should do about the thousands of substances that we know nothing about, substances that have not been tested. We have some suggestions in this area; for instance, we use computer simulations and other methods to calculate the effects so that we have some sort of risk assessment at least. My question is caused by the fact that there are vested interests at the other end. There are industries producing these substances. What steps does the chemical industry take to assess the hazardous properties of substances?



Jakob Jessen:

That is a quite open-ended question. We do have the duty to carry out self-assessment. Any substances that are marketed without official assessments must have been assessed by companies themselves. I am not greatly concerned about the measures taken by the industry to assess substances. Did you ask about anything else?



Lisbet Seedorff:

I did. This self-assessment must be carried out on the basis on the tests that have been made. But what if there are no such tests?



Jakob Jessen:

Then we shall just have to make them! I really cannot give you any other answer. I think that we are quite covered as regards information on substances of commercial significance. I cannot venture an opinion on substances that are less important commercially. I am confident that we are moving towards a situation where we will find an increased rate of data generation to fill in the gaps in our knowledge, a situation where enterprises and the authorities must be said to have common interests. 



Jørgen Henningsen:

I simply have to make an observation which is based on 25 years of working with the environment. It seems to me that we are witnessing a tendency on the part of enterprises to say that ‘what we had to do five or ten years ago was reasonable enough, but these present demands are unfair.’ If this state of affairs continues, we will find that in five or ten years the next generation of people in the industry will say the same thing; i.e. that the present demands are actually quite reasonable.

	

An example of this is the phase-out of CFC gases, which Jakob Jessen said was tolerable to enterprises. Now we face the issue of the HFC gases, which as we know are not within the Montreal protocol. This makes them somewhat harder to deal with. We have been constantly entertained in Brussels by manufacturers of foam plastics and by certain parts of the chemical industry, who give us a song and dance about how unreasonable, impossible, and expensive it would be for them to replace HFC gases with alternatives. We want to be rid of HFC gases, as they contribute to global warming. 

	

I would like to ask if you recognise the tendency I have described – we might also mention the discussion current in the 80s about acidification, where electricity power stations were reluctant to desulphurise. Now, they mention desulphurisation as an integrated part of their production.

	

If you do recognise this tendency, could we not hope that the chemical industry and enterprises as such would try to learn from history? Try more actively to address some of the problems? I think this would have an enormous effect on the situation that always causes enterprises to complain of being subjected to unjustified public hostility. 



Jakob Jessen:

I agree completely. There is, however, a limit to how much of the weight of the world I am willing to carry on my shoulders. You are ten years my senior and have seen more of the development, but we can both agree that we need more concerted efforts. Part of the solution might be that the accusing finger was pointed somewhat less aggressively. I think that the moment you start a fire-and-brimstone sermon on sin and guilt, you are bound to see a lot of defence mechanisms snapping into action. This is what I meant by counterproductive controversy. Too much energy is wasted on being defensive instead of taking action. If we take what you said as a philosophical starting point for development and improved co-operation, I completely agree with you.



Finn Bro-Rasmussen, the Danish Technical University:

I have two observations to make, one of which contains a question. You said that you expect to see changes in chemical substance policies in Denmark and in Europe over the next few years, and many of us share those expectations. In my opinion, we can compare our present situation to the early 80s, where new legislation had been introduced regarding the approval of industrial production. This new legislation put forward requirements to new industries and to changes made in existing industries, but there was no effective legislation addressing production in existing enterprises as such. 

	

However, there was a breakthrough which required all enterprises to have environmental approval. This breakthrough was due to the developments which took place when Lone Dybkjær was Minister of Energy and Environment . During this period the number of enterprises was cut from 60,000 to 20,000. Today, 90per cent of all substances in the lists of potentially hazardous substances have not been tested or assessed. If we are to use this as a parallel, we must say that we need to approach this the same way we did production approval. Everything must be classified!

	

Given the existing methodologies and test systems, of course it is possible that some of the substances will be classified as harmless, but then they have been classified as posing no threat to health or the environment and can be labelled as such. As yet they are simply off the hook. They are manufactured and sold freely. All we know about these substances are their names, their CAS-numbers, and the fact that they are on the market.

	

We often hear about the 100,000 unknown substances. Out of these, we need to have the first 20,000 – 40,000 substances classified as hazardous or harmless. If it turns out that there is no data to support any classification – and this is the issue that is being addressed – the enterprises need to inform us that this is the state of affairs, and the substances will then have to be classified on the basis of the knowledge at hand. This is an area where legislation actually makes it possible to apply the precautionary principle to chemical substances. If this applies pressure to the chemical industry, it must respond by providing more data and information.

	

My other point concerns the 100 undesirable substances. Risk assessment is inevitable with regard to these substances, and there is an ongoing discussion in the Netherlands about lifting risk assessment out of the traditional ‘scientific’ basis which is concerned with the relationship ‘between exposure and zero effect’. Instead it has been suggested to apply a safety factor of a 100 in order to achieve ‘minimal risk’. This risk has not been defined according to known scientific facts, but is based on a precautionary principle, which adds an extra safety factor.

	

Is this something the Danish EPA will consider? Could you administer this as it is done within food products, where a safety factor of 100 is actually used in connection with issues of toxicology?



Jakob Jessen:

I cannot speak on behalf of the Danish EPA, but safety factors may be considered as good an instrument for assessment as any. However, simply applying a safety factor of 100 in all areas seems somewhat arbitrary. I cannot evaluate that suggestion here, but it is certainly something to consider.
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Philippe Grandjean

Professor, University of Odense



From a medical point of view, let me briefly specify what I have taken special notice of during this hearing. First of all I note that the precautionary principle can be defined in many ways. I personally do not care how you define it, I do, however, think that it is important to have the precautionary principle operationalised and to have it work in practice. 

	

Three problems are particularly apparent. Firstly the process requires openness to work. There are areas of insecurity in risk assessment and in the prevention of pollution risks that have to be drawn into the limelight, that must be discussed. The  process which leads to preventive efforts must have transparency. 

	

Such transparency and openness will have the side effect of causing increased responsibility and quality of work as a result of having someone looking over your shoulder. This is also necessary for co-operation.

	

Openness and communication of this sort will be quite extraordinarily costly. I am sure that all those involved in this kind of work will hesitate slightly before presenting everything for inspection. But I believe that this is the only way forward, and I hope that the Danish EPA and the other relevant authorities will slowly move in this direction. 

	

Secondly, there are problems of co-operation regarding the risk of an imbalance of input, because expertise is almost certain to be unevenly distributed. Lone Johnsen and her colleagues do an excellent job, but they will find it difficult to match organisations such as the European Organisation of Chemical Industries.

	

I recently carried out some risk assessment for the National Board of Health. While doing this, I checked what the enterprises had produced within this area, and I stumbled across a document addressing safety factors. Safety factors can be used to determine what constitutes acceptable levels of pollution on the basis one animal trial. This document found the European chemical industries arguing that you only need a safety factor of three when conducting research into human vulnerability, since some are obviously more vulnerable than others. For instance, an infant is far more vulnerable than grown muscular men such as myself. 

	

A factor of three is significantly lower than the standard factor of ten that is used by authorities today. Nonetheless, the chemical industry was very vehement and persuasive in their arguments for a factor of three. I would imagine that any discussion of the precautionary principle  will show a certain imbalance between the arguments produced by the Consumer Council and the Danish Society for Conservation of Nature and those of enterprises. In my opinion, the national authorities should ensure that such imbalance does not affect the final decisions.

	

Thirdly, we need more focus on health-related risk elements. We have talked a lot about environmental risks, but I was very pleased that Peder Agger also mentioned many examples of health hazards. Others have spoken on behalf of health today, but no-one has addressed occupational risks and hazards. How do we apply the precautionary principle to those hazards we are all exposed to? I assume that most of the present company are here for professional reasons. It follows then that everyone present is exposes to some sort of occupational hazard. 

	

There is also the difference between the precautionary principle as it is applied within healthcare and as it is applied elsewhere. It has always been good practice in healthcare to give the patient the benefit of the doubt. This practice is now jeopardised, since people outside healthcare have discovered that some remedies are exceedingly costly. 

	

Nonetheless, there are still differences in practice between healthcare and pollution matters. When it comes to pollution, chemical substances seem to have the same rights as human beings: they are innocent until proven guilty. The reason for this is not clear to me. 

	

We have to resolve this question: there is a third example of how health hazards are being assessed, i.e. the committees of ethics in research. Now picture this: I turn to an ethical committee with a suggestion to conduct a nice little experiment where we will let some experimental subjects – we usually refer to them as volunteers – breathe some butadiene. This substance has been proven to be carcinogenic in animal trials, but I promise to use only very low levels of butadiene and see what happens. 

	

I would get a definite no.

	

But I can tell you that we are all breathing butadiene at this very moment; it stems from traffic pollution and is probably the most potent carcinogenic of this traffic pollution.

	

How can we tolerate such divergent approaches to this kind of risk? We need to establish closer links here. This is a major task, but I consider today’s initiative a first step on the way.

	

The way forward must involve operationalisation, better co-operation, and more research in a wider perspective, followed by an evaluation. Are we any better than before? I think that this will initiate a process which will ensure better preventive efforts, and the result will be a better environment for us all.

Lone Johnsen

Manager, the Danish Society for Conservation of Nature



Today’s agenda addresses the issue of how we are to act in a society where our knowledge about what we do not know grows day by day. My task here is to briefly present the views of the Danish Society for Conservation of Nature on what to do with the issues that have been addressed today.

	

What problems have been uncovered? The presentations demonstrate that we face a serious problem: we have no actual control over the amount and effect of chemical substances used in our society.

	

We use an increasing amount of chemicals, and we possess only very limited knowledge of the consequences of this. Present regulations, with or without the precautionary principle, are completely inadequate in relation to the size of the problem. Unfortunately, we do not even have any fixed guidelines to the application and observance of the precautionary principle. 

	

If we did, the list of the 100 undesirable substances would not be a signal, as the report said, but a plan of action regarding bans and restrictions on a considerable number of substances on the list.

Another problem is the fact that pollution with many of these substances is almost free for the polluters. The bill is largely picked up by the tax payers, not by the polluters. This is obvious in connection with the new aquatic-environment plan, the area of earth contamination, and a series of other areas. This makes it difficult to find effective measures for making manufacturers and polluters more aware of the problems.

	

The third problem addressed today was the fact that people have very little opportunity to recognise all the problems surrounding chemical exposure and the precautionary principle. We have, it is true, mentioned warning labels on cigarette packs a number of times, and I will grant you that we face a dilemma here, but at the very least we must ensure that the average citizen has increased opportunities to avoid any chemical exposure from pollution that is at all avoidable.

	

I will outline some areas where action is called for, but first I would like to emphasise that we all share the responsibility. That is why I am vexed when the representative of the chemical industry says that the list of undesirable substances calls for determined co-operation between enterprises, authorities, and science. The public is regrettably not mentioned as partners in the discussion. We need to find acceptance for the fact that without public participation we can only find imperfect solutions.

	

Our first suggestion is that the precautionary principle as such should be strengthened in Danish legislation, making it the explicit basis of our environmental legislation. This option is hinted at in some of the phrasing of the materials we have received. Explicit incorporation of the precautionary principle in Danish legislation would be an important signal of our increased awareness of the impact we have on our surroundings, as would an incorporation of the principle of sustainability.

	

We also feel that less time should elapse between the arrival of new information and action. Let me take phtalates as an example. A while ago, an action plan was made regarding phtalates. This plan outlined a series of good methods to assess the effects on the environment, but it made no suggestions regarding a phase-out or ban. Then it was revealed that there are phtalates in toys.

	

Now we have a minister who recommends banning, shortly after the release of the action plan. This demonstrates that this knowledge was available when the action plan was made, but no-one dared to go all the way and indicate the possibility of banning.

	

The authorities need to comply more with the precautionary principle. We need a development of  some of the procedures for applying and interpreting the precautionary principle that Peder Agger talked about earlier.

	

We also need to develop knowledge and regulations on the area. During the last couple of years, the Danish Society for Conservation of Nature has pointed out that it is time for a complete change in chemical substance regulations. We need to place the burden of proof of the dangerous properties of substances on someone else.

	

It is simply not acceptable that the people subjected to dangerous substances must convince chemical industries that they have put toxic products on the market. In order to be able to market a product you must be able to clearly state the possible impact on health and the environment this may cause. This could also lead to the compilation of permitted lists.

	

Of course the authorities are responsible for keeping track of the environmental impact caused by chemical substances, but enterprises must participate actively by providing documentation for the contents of their products.

	

It is a positive sign that the EU is paving the way for a new framework directive on chemical substances. The Danish Commissioner for the Environment, Ritt Bjerregaard, has suggested that one option is to remove all non-assessed substances from the EU list by the year 2005. If anyone wishes to have these substances back on the list, they must go through the procedures that apply to new substances. This might induce more activity among enterprises and the authorities involved in risk assessment.  

	

We support the idea of classifying chemical substances in groups in order to speed up the process, and the Danish Society for Conservation of Nature has repeatedly emphasised the need for labelling. Products should be clearly labelled, enabling the consumer to realise that this or that product contains substances that the Danish EPA find undesirable. In this way the market mechanism is used to promote sustainable development.

	

There has been much talk about openness. The way to achieve openness is to introduce an entirely new system of regulations in the area. Openness can only be achieved by flushing out enterprises, establishing open dialogue, and ensuring public participation in these processes. From time to time, the media bring sensational stories about the hazards of using chemicals. Such stories cannot be allowed to stand alone. We need pre-emptive communication to ensure sensible policies.

	

On a final note, interdisciplinary action is crucial. The Danish Society for Conservation of Nature has suggested the establishment of a national council for sustainable development, with representatives from enterprises, green organisations, and other relevant organisations. 

	

Such a council should attempt to ensure the inclusion of more integrated considerations in environmental policies, but also in individual sector policies. Through open dialogue and open political processes, we need to list a series of prioritised indicators of sustainability that are binding for all parties, be it enterprises, authorities, or individual citizens. The precautionary principle must be part of the basis for making decisions.



Peter Skov

Vice president, the Confederation of Danish Industries:



I will briefly relay my impressions of today’s hearing. First of all, the precautionary principle has been met with a ‘Yes’. The precautionary principle must be applied, as it is stated in the Environmental Protection Act.

	

We already apply the precautionary principle in practice. For instance, the public does it when choosing their food products. Enterprises do it when they exercise environmental management. They often try to list some objectives and act on uncertain knowledge. This is one of the areas where it is sensible to use the Danish EPA’s list of the 100 undesirable substances. 

	

Legislators do the same, and I will illustrate this by using an example, inspired by what Mr Granjean said. Within the working environment area, individual strain should be minimised. There are set limits for this, limits that have been determined with technical and economic feasibility in mind. In addition to this, enterprises must minimise strain by other means, for instance by separating people from processes and so on. 

	

In my opinion, technical and economic feasibility should be given weight.

	

We wish to have transportation. This can easily be established by asking yourself if you would do without traffic because of the risk? Would you go without the comfortable mode of transportation that cars are in order to avoid the risks connected to them? This is something that everyone has to decide for himself!

	

Such an assessment is unproblematic, when a small private cost-benefit analysis shows that I can act in a certain way without sacrificing very much. It is much harder to apply the precautionary principle when regulations are involved, as is the case with the Working Environment Act. Should we have rules? And if people do not comply with these rules and regulations, society must use force.

	

When we decide on which direction to go, there are many good reasons to consider a precautionary approach to this choice. We must ask; what do we know? What knowledge is reasonably simple to obtain?

	

We must also consider the general social consequences. In this connection it is no good that people are dismissed by a few clever political remarks, simply because they happen to say something unpopular. Mention words like ‘pesticides’ and ‘fertiliser’ in a public gathering, and you will face a tough crowd.

	

This does not change the fact that pesticides and fertilisers can be legally used in Denmark, and are used because they provide some advantages; a high level of food supply at low prices. 

	

The discussion for and against precautionary action would quickly end, if we could simply say that “only enterprises speak of any advantages, and they make money producing the stuff, so we shouldn’t listen to them.”  If things were truly that simple, there would hardly be 25 intelligent minds agonising over the cost of minimising pesticide use in Denmark, as is now the case.

	

The last thing to consider is this: what can we do ourselves? What effective action can we take in Denmark? What effective measures can we take together in the EU? What can be done globally?

	

My most important conclusion today is that many agree with me when I want the concepts to be more precise. We must try to establish what the precautionary principle actually entails. In this respect, today’s hearing has been a fantastic initiative, which has helped matters along.

	

We should also try to develop the methods used. We have talked about environmental economics as a way of creating concepts, developing methods, and reaping the benefits of previous experience with risk assessments.

	

The main task will be to create confidence in a decision-making process. There are plenty of people who will undermine confidence in the results of discussions and procedures. The real challenge is to create confidence in and support for the process.

	

Openness should be systematised somewhat. Concepts and working methods should be defined. A forum should be made, where issues can be discussed according to some sort of system. This might be done via the Internet or in other ways, but we need to see matters from all sides and a proper forum for discussion.

	

Before we get all gloomy in regard to risk assessment, I want to say that there may be plenty of examples of risks we did not even know we were taking, sometimes with disastrous results. But there are also many risks that we should feel happy about having taken. If precaution becomes hesitation in the face of all technological development and everything that is new, we are bound to miss out on a lot of pleasant things.

	 



    



�Question time with Philippe Grandjean, Lone Johnsen, and Peter Skov  

            

Claus Hansen, Danish Environmental Protection Agency:

In my opinion, the precautionary measures we have been discussing are used when science quits. In this connection, I should like to consider a science where we seem to have solid knowledge. The NOEL concept has been vital to risk assessment as such. But a recent OECD workshop has demonstrated that the concept is not statistically valid, and that a lot of objections could be made regarding it. This renders the entire concept based on NOEL values null and void. How would you comment on the relationship between science and precaution in a situation like this?



Lone Johnsen:

I am not familiar with the model you describe, but here in Denmark we have areas where we maintain the precautionary principle even though it has been well documented that there are no problems.

	

Take for instance the area of drinking water, where existing legislation has been used to ban all pesticides found in the ground water. As a result, we must assume that all the pesticides used today cannot be found in the ground water. Nonetheless, there is a desire to designate some particularly vulnerable areas where pesticide use is prohibited to protect our ground water. This is an area where you play it safe.

	

We have learnt to take science with a pinch of salt, and to consider it something dynamic, something that changes constantly. Such scepticism is very healthy within this area.



Helge Laybourn, editor of ‘Miljø og Teknik’ (‘Environment and Technology Magazine’):

In Denmark and internationally there are laws about product liability, and there has been some talk about products. This may not be very relevant to today’s theme, but where does this legislation enter the efforts to protect the environment?



Peter Skov:

Oh, but that is relevant. Legislation on product liability has a certain preventive effect, but the way it has been made it should not be overestimated, because the effect usually only occurs when it is too late. Some countries are very much based on the principle of protection through this type of legislation, but this does not quite apply to Denmark.



Helge Laybourn:

We have international legislation on patents, legislation which has just been revised in the EU. Surely this must be taken into account in a discussion of these matters?



Erik Lindegaard:

You touch upon a very relevant theme there. We are unable to go into more details on that point now, but we are glad to take note of it.



Lisbeth Valentin Hansen, the Danish Centre of Toxicology:

We have addressed different approaches to the risk-assessment process, but I am uncertain about one point. At which stage do we apply the precautionary principle? Is it to be applied to the technical/scientific risk assessment? Should it be applied in administration, when addressing the risk politically? Does it enter public acceptance of risk? Or do we all need to apply the precautionary principle?



Flemming Davidsen, RAMBØLL:

Could not we say that the precautionary principle has been sneaked in the back door by the public, even in our small country. When we produce reports on VVM assessments etc. today,  we have almost ready-made opinions on our attitudes to risk assessment.

	

If we consider cases such as the gas tank in Tønder, the question is whether precaution enters the arena when the public finds out about something. Shouldn’t we involve all the interested parties in the process before producing our standard reports and decisions in order to integrate a series of other aspects, for example social aspects? This applies to legislators as well as to those working on the technical aspects of the issue.



Peter Skov:

Linda Valentin’s question about at which stage the precautionary principle should be applied ties in with Flemming Davidsen’s comments on people’s behaviour. The precautionary principle will enter the arena at some stage of the process, through politics or close-range democracy. In my opinion, the precautionary principle is especially important when deciding on which measures to take; i.e. in connection with the political decision-making process after the original risk assessment has taken place. 

	

It is important to systematise the discussion leading up to these political decisions, which links this problem to the point raised by Flemming Davidsen. Otherwise you have a situation where the public loses all confidence in the authorities, scientists, and enterprises, and enterprises enjoy very little confidence as it is.

	

People will react regardless of what we do, so if we do not have an open process where we apply the precautionary principle, I do not think that we will reach our objectives. 



Lone Johnsen:

I agree completely with Mr Davidsen when he points out the importance of bringing in the public as partners in the discussions to prevent VVM reports and other documentation on larger construction works from becoming fixed solutions of the take-it-or-leave-it variety. 

	

It is such a shame that there is no government funding for public organisations in cases like the Copenhagen-Ringsted traffic project. Just think of how they could support and co-ordinate the incredibly stimulating discussion that would arise among the 1.5 million people affected by the project. There is a gap here which makes it pseudo-democratic to speak of public participation. If no-one enters the discussion with an aim to render it constructive it will end up becoming a ‘not in my back yard’ issue.

	

This is an area where there is a real need for more pre-emptive effort on the part of the authorities. Resources should be set aside for this type of activity. 

	

The final point I wish to address concerns an analysis of Danish media coverage of environmental issues. In this analysis, the Danish Ministry of Environment and Energy was somewhat peeved at the media treatment of the isolated case stories that pop up in newspapers. The analysis contains an excellent survey of how often these stories are turned into sensations on very little actual basis. 

	

I do not know if there is any connection, but I wish to quote Leo Bjørnsgaard from the Ministry of Environment and Energy, who has said that he and his staff “had to determine whether there were any mechanisms in existence that could be used to induce public confidence in the fact that we did our best, or to make the public realise that Denmark is among the countries who work the hardest on environmental issues.”     

        

This conference has shown that we cannot have confidence that we are ‘doing our best’, because we are not doing our best. On the same note, we may be among those who ‘work the hardest’, but we are still not working hard enough.

	

It is good that this kind of analysis is made to get rid of the worst sensationalist stories. But this does not change the fact that we face a problem which cannot be solved by changing media attitudes; we need to address the problem at its core.



Philippe Grandjean:

I disagree completely with Peter Skov. The precautionary principle should not just be applied in connection with the decision-making process following risk assessment. It is crucial that the precautionary principle be applied to risk assessment itself. The risk-assessment process contains so many elements of insecurity that it is quite simply too risky to leave it to someone like me to decide what the basis for the decision-making process should be. 

	

It may well be the case that the Danish EPA feels more comfortable about making the decisions themselves, rather than leaving them to me, or Lone Johnsen, or Peter Skov, or whoever is involved. The best thing to do must be to present everything, discuss it openly and to determine to what degree the precautionary principle should be applied to risk assessment itself.

	

This is due to the fact that the old process of using a safety factor of ten has proved to be inadequate. Unfortunately we have no good answer to the question of what to do then. Once I was at the US EPA, and I asked them how they had arrived at a safety factor of 10 instead of 11? They all stared at each other: “We never thought about that.” Suddenly one of them said: “I think that we all just looked at each other and saw that we were all alike, and when counting our fingers the average figure was ten, and so we used that number.”

	

I have no better answer myself, but this is the answer my learned colleagues gave me. That is not good enough if you want the precautionary principle to be applied today.

	

I will give another example. The oestrogen-hypothesis has been mentioned several times today. In my sphere this expression is no longer current, it was used in the 80s. Now we speak of substances causing dyshormonism in a much wider context, whereas some still focus on this tiny corner of the problem; a corner which is certainly relevant, but there are a lot of other problems. We will not get very far if we do not address these problems in relation to the precautionary principle. If we do not, we will simply continue with just the oestrogen hypothesis, and that simply will not do.

	

�Appendix



The precautionary principle



As it appears in Danish regulations, in the Environmental Report 1995, and in other international declarations.



DANISH Environmental Protection Agency, May 1998 



�

INTRODUCTION



This document aims to present the precautionary principle as it appears in Danish legislation; in the Environmental Report 1995, which was presented by the Minister of Environment and Energy in June 1995, and in international declarations.



DANISH LEGISLATION AND THE PRECAUTIONARY PRINCIPLE



The precautionary principle in legislation



The principle is not explicitly mentioned in the legislation, but it is often reflected in the introductory comments to various environmental acts. Presented here is a series of such introductory comments to some of the central environmental acts, i.e. the Environmental Protection Act, the Chemical Substance and Product Act, the Marine Environment Act, and the Gene Technology Act.



The Environmental Protection Act:



‘1.-(1) The purpose of this Act is to contribute to safeguar�ding nature and environment, thus enabling a sustainable social development in respect of human conditions of life and for the conservation of flora and fauna.



(2) The objectives of this Act are in particular:

1)	to prevent and combat pollution of air, water, soil and subsoil, and nuisances caused by vibration and noise,

2)	to establish regulations based on hygienic considerations which are significant to Man and the environment,

3)	to reduce the use and wastage of raw materials and other resources,

4)	to promote the use of cleaner technology, and

5)	to promote recycling and reduce problems in connection with waste disposal.



2.-(1) This Act applies to:

1)	all activities which by emission of solid, liquid or gaseous substances, by release of micro-organisms likely to harm health and the environment or by generation of waste may cause pollution of air, water, soil and subsoil,

2)	vibrations and noise,

3)	products or goods likely to cause pollution in connection with manufacture, storage, use, transport or disposal,

4)	means of transport and other mobile facilities likely to cause pollution, and

5)	animal husbandry, vermin and other matters likely to cause problems of hygiene or significant nuisances to the sur�roundings.



(2) This Act also applies to activities involving hazardous processes, and to storage of substances with dangerous propert�ies, in such a way that interruption of operation or accidents may result in imminent risks of pollution as specified in subsection (1) above.



3.-(1) In the administration of this Act weight shall be given to the results achievable by using the least polluting technolo�gy, including least polluting raw materials, processes and plants and the best practicable pollution control measures. In this evaluation special consideration shall be given to preventive measures in the form of cleaner technology.



(2) When determining the extent and nature of measures to prevent pollution consideration shall be given to:

1)	the nature of the physical surroundings and the likely impact of pollution thereon, and

the whole cycle of substances and materials, with a view to minimizing wastage of resources.’



The Chemical Substance and Product Act:



‘1.-(1) The purpose of the Act is to prevent hazards to health and the environment in connection with the manufacture, storage, use, and disposal of chemical substances and products.



(2) In the administration of this Act weight may be given to the opportunities of furthering the use of cleaner technology, and of limiting problems in connection with disposal.



2.-(1) The Act shall ensure the production of necessary information on chemical substances and products sold in Denmark, and ensure that regulations can be made on the sale and use of chemical substances and products which are, or which on the basis of experience or existing tests can be assumed to be, hazardous to health or damaging to the environment.



(2) When determining the extent and nature of measures taken as a result of this Act to prevent damage to the environment, consideration shall be given to the environmental damage the substance or product may cause, and to the technical and economic consequences, including the cost of such measures to society and to the manufacturers, importers, and consumers in question.’ 



The Marine Environment Act:



‘1.-(1) The purpose of this Act is to contribute to safeguar�ding nature and the environment, thus enabling sustainable social development in respect of human living conditions and for the conservation of flora and fauna.’



The Gene Technology Act:



‘1.-(1) The purpose of this Act is to contribute to safeguar�ding nature and environment, thus enabling sustainable social development in respect of human living conditions and for the conservation of flora and fauna. This Act shall also contribute to protecting human health and nutrition in connection to gene technology.



(2) When determining the extent and nature of measures taken as a result of this Act to prevent undesired effects on the environment, nature, and human health, consideration shall be given to the nature of external surroundings and ecological conditions, and to the risk of undesired effects.’



THE PRECAUTIONARY PRINCIPLE IN THE ENVIRONMENTAL REPORT 1995



The precautionary principle is mentioned several times in the Environmental Policy Report 1995, which was presented by the Minister of Environment and Energy, Svend Auken in June 1995.



The principle is mentioned first on page 33:

‘Long-term effects

The government is aware of the long-term effects of development on health and welfare and will apply the precautionary principle in order to avoid leaving future generations with impaired environmental conditions or increased costs for maintaining health and welfare.’



It is found again on page 34:

‘There is a particular need for being aware of the fact that technical and economic developments may have environmental consequences that cannot be fully predicted at the time of the decision-making process. For this reason, the government gives especial weight to two principles in regard to environmental policies: the precautionary principle and the principle that the polluter pays.’



And on page 43:

‘The Objectives

The objectives for environmental efforts and measures should remain as follows: High-quality nature and environment, long-term perspectives, minimal resource consumption, overall assessments including considerations of systems and cycles, prevention at source, and application of the precautionary principle.



And finally on page 51:

‘The precautionary principle

It is crucial to ensure that sufficient knowledge exists in most areas about the connections between developments in society and environmental conditions, so that it is possible to indicate what direction these developments should take. The precautionary principle is to ensure that action is taken, even if full knowledge of all specific connections does not exist. It is also important to ensure continuous production of  new information and knowledge and to communicate this information to enterprises and the public.’



INTERNATIONAL DECLARATIONS ON THE PRECAUTIONARY PRINCIPLE



The first actual mention of the precautionary principle in connection with legislation was in German legislation in 1976, where it is called the Vorsorgeprinzip:

‘Environmental policy is not fully accomplished by warning off imminent hazards and the elimination of damage which occurred. Precautionary environmental policy requires furthermore that natural resources are protected and demands on them are made with care.’



The precautionary principle is also mentioned in the conclusion from the first North Sea Conference in 1984, and the principle itself is includes in the ministerial declarations from  subsequent North Sea Conferences. For instance, the ministerial declaration from the second North Sea conference in 1987 says:



‘Accepting that, in order to protect the North Sea from possible damaging effects of the most dangerous substances, a precautionary approach is necessary which may require action to control inputs of such substances even before a causal link has been established by absolutely clear scientific evidence.’



After this, and in various wording, the precautionary principle has been repeatedly incorporated in a series of international treaties and declarations. In many of these the principle has been connected mainly to hazardous chemical substances, but there are also examples of broader approaches to environmental issues as such.



What follows are selected declarations on the application of the precautionary principle found in regional and global treaties, conventions, and declarations and declarations by selected NGOs.



1.	General international declarations



1.1	The Bergen Declaration



The ministerial declaration on sustainability (Bergen, 1990) in the ECE region (Europe, USA, and Canada) says in section 7:



‘In order to achieve sustainable development, policies must be based on the precautionary principle. Environmental measures must anticipate, prevent and attack the causes of environmental degradation. Where there are threats of serious or irreversible damage, lack of full scientific certainty should not be used as a reason for postponing measures to prevent environmental degradation.’



1.2	The Rio Declaration



The declaration from the global summit meeting on the environment and development in Rio (1992) contains the following:



‘In order to protect the environment, the precautionary approach shall be widely applied by States according to their capabilities. Where there are threats of serious or irreversible damage, lack of full scientific certainty shall not be used as a reason for postponing cost-effective measures to prevent environmental degradation’.



1.3	EU



The EU Treaty (Maastricht, 1992) contains the following in article 130 R:



‘(2) Union environmental policy aims at a high level of protection with due consideration given to the diverse conditions of the various areas of the Union. It is based on the precautionary principle and the Principle of Prevention, the Principle of Reduction at Source, and the Polluter Pays Principle. The requirements of environmental protection shall be integrated in the shaping and implementation of Union policy in other areas. In this connection the approximation measures that must be implemented to fulfil these demands must, in relevant cases, include a safeguard clause authorising Member States to implement temporary measures that are subject to Union control procedures. These measures must be based on non-economic environmental considerations.



(3) In the preparation of Union environmental policy consideration is given to:

existing scientific and technical data

environmental conditions in the various areas of the Union

advantages and disadvantages of the implementation of measures or omission thereof 

economic and social development in the Union as such and balanced development of its areas’



The European Union programme for sustainable development and environmental policies from 1992 has the following in its preamble: 



‘ACKNOWLEDGE that the programme presented by the Commission has been designed to reflect the objectives and principles of sustainable development, preventive and precautionary action and shared responsibility set out in the declaration of the Heads of State and the Government of the Community meeting in Council on 26 June 1990 and in the Treaty on European Union signed at Maastricht on 7 February 1992’.



Later, in chapter two of the action programme on ‘A new strategy for the environment and sustainable development’ we find the following:



‘In accordance with the European Council’s Declaration ‘The Environmental Imperative’ the guiding principles for policy decision under this Programme derive from the precautionary approach and the concept of shared responsibility, including effective implementation of the Polluter Pays Principle’.



2.	Specific international declarations



Apart from the more general decisions about the precautionary principle, a number of declarations on more specific environmental areas have been agreed on at a series of regional and international summit meetings and conferences. Most of these declarations concern protection of the marine environment. Besides this there are declarations on the ozone layer, climate changes, and biological diversity.



2.1	Protection of the marine environment



The conclusions from the first North Sea Conference in Bremen (1984) say among other things:



‘Conscious that damage to the marine environment can be irreversible or remediable only at considerable expense and over long periods and that, therefore, coastal states and the EEC must not wait for proof of harmful effects before taking action.’



The ministerial declaration from the second North Sea Conference in London (1987) has the following phrasing in section 7:



‘Accepting that, in order to protect the North Sea from possible damaging effects of the most dangerous substances, a precautionary approach is necessary which may require action to control inputs of such substances even before a causal link has been established by absolutely clear scientific evidence.

‘(The participants) accept the principle of safeguarding the marine ecosystem of the North Sea by reducing pollution emissions of substances that are persistent, toxic and liable to bioaccumulate at source, by the use of best available technology and other appropriate measures. This applies especially when there is reason to assume that certain damage or harmful effects on the living resources of the sea are likely to be caused by such substances, even where there is no scientific evidence to prove a causal link between emissions and effects (‘the principle of precautionary action’).’ 



 The preamble of the ministerial declaration from the third North Sea Conference in Haag (1990) contains the following:



‘(The participants) will continue to apply the precautionary principle, that is to take action to avoid potentially damaging impacts of substances that are persistent, toxic and liable to bioaccumulate even where there is no scientific evidence to prove a causal link between emissions and effects.’



The ministerial declaration from the fourth North Sea Conference in Esbjerg (1995) contains the following:



‘The Ministers AGREE that the objective is to ensure a sustainable, sound and healthy North Sea ecosystem. The guiding principle for achieving this objective is the precautionary principle. This implies the prevention of the pollution of the North Sea by continuously reducing discharges, emissions and losses of hazardous substances thereby moving towards the target of their cessation within one generation (25 years) with the ultimate aim on concentrations in the environment near background values for naturally occurring substances and close to zero concentrations for man-made synthetic substances.’



The Paris Convention (1989) on protection against marine pollution from land-based installations has the following in its recommendations:

 

‘ACCEPT the principle of safeguarding the marine ecosystem of the Paris Convention area by reducing at source polluting emissions of substances that are persistent, toxic, and liable to bioaccumulate by the use of the best available technology and other appropriate measures. This applies especially when there is reason to assume that certain damage or harmful effects on the living resources of the sea are likely to be caused by such substances, even when there is no scientific evidence to prove a causal link between emissions and effects (‘the principle of precautionary action’). In determining whether a set of processes, facilities and methods of operation constitute the best available technology in general or individual cases, special consideration is given to (inter alia) the precautionary principle. If the reduction of emissions resulting from the use of the best available technology does not lead to environmentally acceptable results, additional measures have to be applied.’



The Oslo/Paris Convention from 1994 states the following concerning general obligations in article 2(2):



‘The Contracting Parties shall apply: (a) The precautionary principle, by virtue of which preventive measures are to be taken when there are reasonable grounds for concern that substances or energy introduced, directly or indirectly, into the marine environment may bring about hazards to human health, harm living resources and marine ecosystems, damage amenities or interfere with other legitimate uses of the sea, even when there is no conclusive evidence of a causal relationship between the input and the effects.’



From the Helsinki Convention from 1992 on protection of the Baltic Sea marine environment, article 3(2):



‘The Contracting Parties shall apply the precautionary principle, i.e., to take preventive measures when there is reason to assume that substances or energy introduced, directly or indirectly, into the marine environment may create hazards to human health, harm living resources and marine ecosystems, damage amenities or interfere with other legitimate uses of the sea even when there is no conclusive evidence of a causal relationship between inputs and their alleged effects.’



At the 12th Meeting of the UNEP supervisory board, a recommendation on global marine environment was agreed on:



‘Recognizing that waiting for scientific proof  regarding the impact of pollutants discharges into the marine environment may result in irreversible damage to the marine environment and in human suffering.

Also aware that policies allowing uncontrolled discharges of pollutants continue to pose unknown risks.

Recommends that all Governments adopt the ‘principle of precautionary action’ as the basis of their policy with regard to the prevention and elimination of marine pollution.’



From the London Dumping Convention (1991):



‘AGREES that in implementing the London Dumping Convention the Contracting Parties shall be guided by a precautionary approach to environmental protection whereby appropriate preventive measures are taken when there is reason to believe that substances or energy introduced in the marine environment are likely to cause harm even where there is no conclusive evidence to prove a causal relation between inputs and their effects;

AGREES FURTHER that Contracting Parties shall take all necessary steps to ensure the effective implementation of the precautionary approach to environmental protection and to this end they shall:

encourage prevention of pollution at the source, by the application of clean production methods, including raw materials selection, product substitution and clean production technologies and processes and waste minimization throughout society;

evaluate the environmental and economic consequences of alternative methods of waste management, including long-term consequences;

encourage and use as fully as possible scientific and socio-economic research in order to achieve an improved understanding on which to base long-range policy options;

endeavour to reduce risk and scientific uncertainty relating to proposed disposal operations; and

continue to take measures to ensure that potential adverse impacts of any dumping are minimized, and that adequate monitoring is provided for early detection and mitigation of these impacts.’



2.2	Protection of the ozone layer



From the Montreal Protocol preamble (1990):  



‘Determined to protect the ozone layer by taking precautionary measures to control equitably total global emissions of substances that deplete it, with the ultimate objective of their elimination on the basis of developments in scientific knowledge, taking into account technical and economic considerations and bearing in mind the developmental needs of developing countries.’



2.3	Climate changes



From the UN Framework Convention on climate changes (1992), article 3(3):

‘The Parties should take precautionary  measures to anticipate, prevent or minimise the causes of climate change and mitigate its adverse effects. Where there are threats of serious or irreversible damage, lack of full scientific certainty should not be used as a reason for postponing such measures, taking into account that policies and measures to deal with climate change should be cost effective so as to ensure global benefits at the lowest possible cost.’



2.4 Protection of biological diversity 



From the preamble of the 1992 Biological Diversity Convention:



‘Noting that it is vital to anticipate, prevent and attack the causes of significant reduction or loss of biological diversity at source.

Noting also that where there is a threat of significant reduction or loss of biological diversity, lack of full scientific certainty should not be used as a reason for postponing measures to avoid or minimize such a threat.’



3.	Declarations from industrial and environmental organisations



A series of NGOs have also published their definitions and interpretations of the precautionary principle. Two examples follow: CEFIC and Greenpeace.



3.1	CEFIC



From the CEFIC Position Paper on the precautionary principle and its application, May 1995:



‘No single definition of the Precautionary Principle has prevailed and interpretations vary. However, the general idea could, indicatively, be expressed as follows: where there are sufficient grounds for believing that an activity or product is likely to cause threat of serious and irreversible damage to health and the environment, measures must be taken  for example to reduce or to prevent that activity or that products even if there is no fully conclusive evidence of a causal link between that activity or product and the feared consequences.’



The paper states that rational decisions must be made on the basis of a scientific approach. According to CEFIC, the application process regarding the Precautionary Principle should be structured around the following elements: 

‘The Precautionary Principle is to apply where a significant threshold of plausibility and gravity is reached. There must be sufficient body of evidence which establishes that serious and irreversible damage to health or the environment could be caused by the challenged activity or product.

Assuming that the above test is met, it is necessary to proceed with a cost-benefit analysis of the Precautionary Principle. All consequences – economic and social as well as environmental – must be weighed in the light of existing scientific knowledge.

As the Precautionary Principle may restrict freedom of citizens, of enterprises, of consumers and of economic agents in general, and may potentially encroach upon fundamental freedoms guaranteed under the EU Treaty, any legislation or decision embodying or implementing the principle is to be subjected to close scrutiny and its motives spelled out in order to conform to Article 190 of the EU Treaty. Such decisions are subject to judicial review.

The principle of proportionality must then be applied, i.e. restrictive measures are to be taken only if it is established that other measures less restrictive of these freedoms cannot achieve a similar result for the protection of health, safety, and the environment.

Substitution of one activity or product by another may be considered on the basis on the Precautionary Principle only when all the conditions below are met:



the substitute has a comparable function or effectiveness;

risk assessment and risk benefit analyses are performed and compared for the original activity or product and the alternative proposed (Adequate and comparative documentary evidence should always be provided);

the economic impact is proportionate to the environmental benefit;

a less dangerous product is actually on the market;

the substitute is not likely to cause an equally or more burdensome effect on Health, Safety and Environment;

a comparative life-cycle analysis has been made, taking into account functions and circumstances surrounding the activities and/or products.’



3.2	Greenpeace



A paper from Greenpeace International (European Unit) from 1996 entitled ‘Risk assessing ourselves to death?’ lists the following elements as essential in connection with the precautionary principle:



‘First and foremost, the principle of precautionary action must be based on prevention and elimination of contaminants at source. Zero input levels for substances suspect to harm the environment should be the objective. This should in particular apply to toxic substances that are persistent, be they natural or synthetic, since persistence creates an irreversible hazard and is the prerequisite for mobility and accumulation.

The principle of precautionary action is universally viewed as requiring preventative action before waiting for conclusive scientific proof regarding the cause-effect relationship between contaminants and resulting ecosystem and human health damage. All too often, proof is only accepted when the fact has become evident: after the damage has already been done.

Unfortunately, those who engage in (or propose) an activity which risks harm to the environment still take the position that others who question the activity must prove that it is harmful. Such an approach is inadequate, because all too often it is only the proponent of the activity who is in a position to perform the necessary studies and assessments. Moreover, it is especially inappropriate when the activity at issue involves toxic and persistent substances, where common sense would dictate the prohibition of such activity. The future approach, in light of the principle of precautionary action and the promotion of clean production methods and clean products, is to shift the burden on to the proponent of the activity to demonstrate that it is not likely to harm the environment or human health.’
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