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The discussant Dr Gilbert Eggermont is part-time visiting professor Radiation Protection and Nuclear Waste Management at VUB and directs PISA (the Programme of Integration of Social Aspects) in the Nuclear Research Centre in Mol. He chairs the Section Physical Agents of the Belgian Health Council. He has experience in the public debate on Science and Technology and assisted the late Roger Van Geen, president of the Belgian Science Policy Council and driver of European TA conferences. Dr Michel Bovy is senior researcher sociology and communication in PISA. He investigated expert culture science philosophy and risk perception.
The scope of the Lomborg case, the role of scientists, of science and risk assessment, of the social context and of the media interaction.
The nuclear sector has accumulated during the last forty years a lot of experience with social confrontation and is regarded as a questionable reference for taking up in due time scientific responsibilities but can learn a lot on. Bomb testing, proliferation, reactor accidents, waste dumping, human experiments and sitting of nuclear facilities were of local and global public concern. 
The nuclear sector is investing very recently in social dialogue in order to be able to solve its problems with society. For disposal of nuclear waste this is coordinated by NEA, OECD and can be illustrated by the Belgian local partnership MONA1 . MONA was set up in Mol by the Sociology Department of UA for NIRAS.ONDRAF (the Belgian Nuclear Waste Agency). Such developments for local dialogue on risks are now followed up by an EC research network COWAM2, coordinated at national level by PISA. 
The “lessons learned” in the nuclear field had not earlier been studied systematically for other scientific fields. The Flemish Parliamentary Technology Assessment Institute (ViWTA, www.viwta.be) decided to valorise historical learning3 for future energy discussions (as to be published shortly: www.viwta/files/kernenergie.be). 
ViWTA had already organised a remarkable Consensus Conference or Public Forum on GMO Food Safety, unique for Belgium.
Invited to discuss the subject of rights and responsibilities of scientists for the Ethical Forum of the University Foundation, in particular on environmental threats, we refer to our nuclear experience. We carefully considered the paper of Edwin Zaccai5, looked at the literature and discussed it with our team. Moreover we took notice of a book review6 of an additional more recent work of Lomborg: Global Crises, Global Solutions7, but finally decided not to study this book8 in detail.
These books can essentially be considered as media events, not as scientific contributions. They were not submitted to scientific proof and are not written by a scientist having a legitimated expertise in the large scope he is discussing. 
We clarify this attitude and elaborate some statements based on recent literature, risk assessment experience and PISA team research in social interaction. 
1. Environmental detriments for men and society are not only threats but are real at many levels. Priorities for solving environmental problems in due time should not be mixed with other challenges at global level, but considered within their context of distributive justice and democratic control capacity. 
Environmental problems now and in future are associated to hazards which have a real probability to lead to adverse effects with a spectrum of impacts for man and society. The scope of threats as defined by Lomborg is misleading. Environmental detriments are real at many levels from global, over regional to local and even in house. They not only have a dimension in space but also in time and are in most cases accompanied with a large spectrum of uncertainties, seldom stated by scientists, as scientific method requires.
Let us first look at threats in our own country. The MIRA (Milieu en Natuurrapport) of the VMM (Vlaamse Milieumaatschappij) represents very clear environmental and health indicators at regional level: our country is one of the most polluted areas of the world with a considerable life shortening impact. 
After so many years of development of environmental technology we are also confronted with the threat of a very poor river water quality. Citizens of one of the richest countries in the world can no longer swim in their rivers as they did in their youth. 
Our air quality (aerosol) is comparable to the Po valley in northern Italy, due to the population and traffic density, industrial pollution and agricultural pollution, not regulated in due time. Astma threat for children is real but difficult to link in causal responsibility. 
Paradoxically our epidemiological science capacity and data build up is one of the poorest in the western world and was even hindered by government in crisis situations11.

Such problems are of no life priority but indicate cultural poverty, questionable distributive justice and political weakness. 

Environmental threats always have an ethical time dimension. The problem of direct toxicity of chemicals, not yet fully under control as shown by the REACH controversy can be considered as a problem to manage in real time. The problem of stochastic effects of carcinogens is spread over a generation, while new environmental problems show a transgenerational impact: endocrine disruptors can cause in aquatic environments (river estuaries) hormonal detriments which will only fully reach the human food chain and health within three generations, with a spectrum of impacts. 
We have experienced transgenerational problems in the nuclear field with waste, now considered of major concern in public perception investigations.

Lomborg is situating such transgenerational problems only at the end of his top ten. Climate change, a similar long term planetary problem, with an irreversible threat is only ranked 10 on his list6.

Scientists should question their collective responsibility in many areas, now that the EEA (European Environmental Agency) report Lessons Learnt 9 has clearly demonstrated the lag between the first scientific indications of detriment of pollutants and the development of regulations. For a major environmental health problem such as asbestos it took up to eighty years with now hundred thousands of mortal cases and an enormous economic impact worldwide. Asbestos is costing already more to insurance companies and social security than 11/9. Asbestos are not taken up by Lomborg in his top teen of problems to face.
The development and use of science is also for the environment essentially a problem of priorities related to scientific culture and dominant interests. Framing environmental action not at problem level but in an artificial context of global problems outside the scope, as suggested by Lomborg, does not allow to consider environmental solutions in their context of distributive justice where democratic mechanisms would solve them.
Such mechanisms still have to be developed for the globe. 

A precautionary approach at each problem level, taking into account different uncertainties could offer new opportunities for scientists and allow politicians to play their role in an anticipative way.

2. Science can not resolve in due time the problems it creates without being restructured in a more transdisciplinary way
In order to cope ethically with responsibility of economic actors and scientists for the impact of their developments over space and time, specific conditions should be developed and structured to cope in due time with effects. This is the challenge faced in the development of a precaution approach. In the new risk society, science and technology has shown being unable to resolve in due time many complex environmental problems created by the dream machinery of innovation. 
More transdisciplinary capacity should be created, supported by economic transfer mechanisms to help disciplinary science to reorganise itself in order to be able to manage environmental threats at problem solving level. Ideas on second mode science as developed by Gibbons and Novotny point out the way but are confronted with an out dated university culture of disciplinary knowledge development out of societal context and democratic control. The present approach as well in IT, biotech, nuclear, nanotech, etc. is still mainly supply oriented and not focussed on social demand. 
Leading scientists at European level such as Ricardo Petrella, the former director of the prospective FAST programme, who proposed Sc&Te stimuli driven by societal programme needs was eliminated by the European establishment i.e. in order not to delay industrial supply developments for globalisation of the economy. He is focussing now in a proactive way on water as local and global common good12.

Another way of approaching technological risks for society in due time was technology assessment (TA). Efforts to develop and structure TA were delayed as well in the US, with OTA, in Europe (Germany even recently with O. Renn) as in our own country (VITO), but have been accelerated in large developing countries as China and India in the context of IATAFI (International AssociationTechnology Assesment  Institutes10).
Science should be able to respond in due time to problems posed for society and science institutions made responsible in a certain way for the effects created by their failure in priority setting on risks and their impact and costs.
The inventory of environmental problems which could occur should as well drive knowledge development but the setting of priorities depends on the world views of those involved? The Belgian Science Policy Council already recommended 20 years ago to the Belgian Science Policy ministry to spend 10 % of technological research budgets to social science and proactive risk assessment.

Such structural measures could allow scientists to take up their social responsibility for the common good in order to contribute in due time to precautionary measures. 
3. Risk assessment can be influenced by the context. 

Risk estimates are usually considered as strict scientific acts. However the definition of risk could already been biased. Risk assessment is more than hard science rationality. It includes perception of the public with its growing influence due to media amplification.

The culture of experts can also influence risk assessment11. Group culture and cognitive dissonance mechanisms can hinder experts confronted with media and NGO’s to remain critical as society expects from them. 
Effective international networks, such as ICRP in the nuclear field are shaping society and gradually take over the technico- political role of fragmented national authorities. The latter do no longer develop sufficient capacities to manage complex technologies, science developments and risk management, while the former can suffer from cognitive dissonance or from a mix of interests. Some multinational interest groups or professional sector organisations can amplify this problem.
The result of risk assessment can vary a lot depending on the context of interaction.

4. Media amplification can transform a scientist into a star, forcing him to quit his mandate and scope of competence, as happened with Lomborg.

Conflicts of interest and lack of scientific framing overshadows Lomborg's authority. 
In our democratic societies expertise is structured in policy advisory boards to develop policy recommendations on health risks, environmental issues and science priorities. These councils such as the Health Council face growing difficulties in the new paradigm where science is confronted with society. However they have developed a transdisciplinary approach which is useful. It could still be enlarged to social science and humanities in order to remain effective. Such networks of experts have taken up the challenge of objectivity and have developed declaration of interest procedures in order to be able to prevent mix of interests. A scientist however can difficultly judge on his neutrality himself. Others should do in a structured transparent way based on declaration of potential interests by the expert. The US National Academy of Sciences has discussed policies and procedures to protect the integrity of the scientific processes and the disclosure of conflicts of interest, with particular attention to responsible conduct or misconduct in science12
A certain transparency has been organised in structured advisory boards; this could still be improved in the new paradigm. 
It can never be replaced by media acts of individual scientists particularly when they have not been submitted to peer review as was the case with Lomborg’s work.
A new kind of peer review can be organised for transdisciplinary scientific problems. It should not be left to media spectacle approaches forcing politicians to act on a out of context base till the star falls.

5. Scientists and experts have a limited mandate of expertise which should be stated.
Lomborg seems not to do and acts as a political actor. The professional and social responsibility of scientists could be specified in ethical charters.

Scientific statements should try to specify much more as usual the limits of a mandate or the field of competence in taking positions in a political debate. 

Moreover a systematic statement of uncertainties, of lack of knowledge and of needs for more insight, could help to clarify issues against public expectations of certainty. It could overcome the usual trend to polarise positions in public debates on risk. 

Lomborg is not a legitimated environmental scientist and has not been submitted to structured assessment. He essentially is a political actor in the new global paradigm with media interaction, a political scientist who has left his mandate, who pretends to be a scientist out of the scope of his competence.

Different professional organisations and research institutes therefore have developed an ethical charter creating as well new rights for experts as new duties. 

Some now have the individual right to express a personal position independent of the company position they belong to; it creates more confidence in the public, which contrary to general belief understands that experts differ in opinion. 

An ethical charter, can also force scientists to respect the limits of their mandate13. 

6. Science should not remain in an ivory tower in an interactive communication society. 
Science should be as well on tap as on top for policy making as Churchill said and become more open for democratic screening.

The scientific proof, scientific method, scientific approach in Lomborg's case only seems an insufficient "épreuve sociale" without scientific proof, while Bruno Latour had essentially proposed to "Elargir scientific proof à l'épreuve sociale" not to replace it. The hard rational base of science and risk assessment should remain the core, only being enlarged to more scientific completeness and explicitation of underlying value judgements.
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