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Introduction

The aim of this IAP-funded EASAC project is to improve the quality of dialogue between science and policy communities in Europe. A particular focus is on sharing experiences of the interactions that take place at a national level between EASAC member academies and government policy makers. However, it is envisaged that a closer understanding of the factors that lead to successful dialogue at a national level will feed into the interactions between EASAC and policy communities at an EU level. In this way, the project will work to strengthen EASAC as a regional network and improve its relationships with the European Commission, Parliament and other EU institutions.  

The project includes a survey of the experiences of EASAC member academies and workshops at which these experiences can be reviewed and assessed. It is expected that an immediate outcome of this will be that EASAC member academies will have the opportunity to reconsider their own practices in the light of the experience of others. The project will also deliver guidelines for strengthening dialogue and creating a more effective use of scientific knowledge and experience in the public arena of Europe. 

EASAC member academies advise on a wide range of policy issues and to create a manageable scope for the project, the work focuses on environmental science and policy.

This report describes the results of the first part of the work, an online survey and follow-up telephone interviews with members or employees of European Science Academies. The survey explored the aims and current experience within EASAC member academies. Preliminary findings from the survey were reviewed and assessed during the first project workshop in Berlin on 24th and 25th June. 

Survey Methods

The online survey was launched on 14 May, 2010 as part of a wider initiative by the European Academies Science Advisory Council (EASAC) to examine critically the processes of science and policy dialogue between academies and the policy communities that rely on scientific knowledge in the creation of evidence based policies. 

The particular focus of the survey was on ‘environmental policy’, which was defined to include strategies, legislation, regulation, and measures that implement them, together with codes of practice and general statements concerning impacts of human activity on health and the wider range of natural resources.

The survey contained 16 questions which were a mix of multiple-choice and free-text type questions (see Appendix 1). All the questions were in English. 

Follow up interviews, made by telephone, typically lasted 30-50 minutes. Most were with the people who had completed the survey, but in some cases, senior members of the Academy made themselves available for the interview.  

Results

The response rate to the survey was excellent, with 22 of the 24 Academies completing the online survey and 14 taking part in a follow-up telephone interview (Appendix 2). Appendix 3 contains graphical and tabulated analysis of the results of the online survey (the tables and figures referred to below are in Appendix 3) and Appendix 4 contains the qualitative data from the survey.

Results from the online and telephone surveys are presented in the following sections under three headings, which appear to offer the most interesting areas for further investigation in this project:

Relevance: choosing topics, setting the agenda
Excellence: assessing the quality of advice and evaluating its impact

Influence: presenting scientific advice, successful engagement in the policy process
In each section, there is an overview, which attempts to tease out common threads and also to identify variations in practice, followed by reflections of employees or members of the Academies themselves, drawn mainly from the telephone interviews. These are arranged alphabetically and have, for the most part, been verified by the respondents themselves.
A: Relevance: choosing topics, setting the agenda
Overview

The survey responses showed that there are high levels of ambition to engage in the provision of scientific advice to inform policy-making amongst Academies, all reporting that they provide scientific advice to Government, even those for whom it is not a formally stated aim, and a good level (17 of the 22) of engagement with environmental policy specifically (Figure 1).  Indeed, a number of Academies were either in the process of making quite significant changes or had recently undergone significant changes in their organizational structures to position themselves better for engaging with policy processes. The survey responses showed that half of the Academies considered their members to be very interested in this activity (Table 2),  and 15 cited examples of active engagement with Government in providing scientific (and environmental) advice. However, in follow-up telephone interviews, Academies that reported much lower levels of interest considered that the need to raise the level of interest amongst members was a high priority. These Academies also recognized that this presented a considerable challenge. 

Academies were evenly split between those who had mostly formal arrangements for dialogue, and those for whom dialogue was mostly informal (Figure 2a). Informal contact was largely through individual members being contacted by members of the Government to provide advice on issues which were emerging nationally or at a European level. Examples of EU-level topics which stimulated most comment from national Academies were climate change, genetically modified organisms (GMOs), energy (including renewable energy) and marine pollution.

There was a diversity of mechanisms for selecting topics for which Academies prepared scientific advice, some involving a fairly rigid ‘hierarchy’ of discussions in groups leading up to a full Academy meeting, while others appear to operate more fluid arrangements which allow ideas to be suggested at different stages and by different actors. At least two Academies use regular ‘horizon scanning’ to ensure that they address current issues of importance either nationally or at a European level. While examples of rigorous practice are evident, few Academies have a framework for reviewing and prioritizing issues for which they want to provide scientific advice.

.
Practice in individual Academies

Austria: The Austrian Academy is undergoing significant changes with respect to providing scientific advice for policy. When the Academy was originally founded, 150 years ago, this had been very much part of their brief, but had declined in recent times. There is very close collaboration between members of the learned society arm of the Academy and those in the research institutions, as in the Netherlands and some other eastern European Academies, and it is envisaged that topics of high interest for policy will emerge from those working on cutting edge research in the institutions as well as through discussion coming down from the Board to the Divisions. Recent activities were stimulated by a request from the Board to members to suggest topics of high importance: climate, water and migration emerged from these discussions as particularly important issues for the Academy to consider.

Belgium:  There is no formal process for suggesting topics in either of the two (French- and Flemish-speaking) Belgian Academies. Individual members can stimulate a debate where they believe a policy needs scientific attention, or the general assembly will suggest a topic which is then looked at by the working groups, which engage in several rounds of discussion and evaluation, culminating in a report, which is evaluated by all members.  It is interesting to note, however, that the newly incorporated Classes of Engineering Sciences do have a formal process, which might be an interesting model for future development.

Czech Republic: The Academy of Sciences of the Czech Republic (ASCR), as a democratic national institution of non-university research and a network of scientific institutes, is constituted accordingly to Government decree (No. 729, 8 June 2009 of the National Research Development and Innovation Policy of the Czech Republic for 2009-2015).  The ASCR, therefore, prepares proposals for research according to societal and economic needs and to current world trends. The ASCR also takes part in the inter-ministerial comment procedure for any draft legislation concerned with research and development to be submitted to the Parliament. Round Tables, under the aegis of the Prime Minister, with representatives of universities, and basic and applied research, work to find agreement on matters of science, research, organizational structure, management and finance. Topics are chosen through a constant dialogue between the Academy leaders and representatives of the Government, Ministries, local governments and industry.

Estonia: The Academy has a duty to intervene in providing advice to Government where it appears that society would benefit from their wisdom. Requests can come from Government, by a letter from a Ministry (perhaps a few times a year), but also the Academy will produce advice a few times a year through a formal letter. These letters are signed by the President and Secretary General of the Academy. There are also activities which arise from personal contacts. Intermediate-level activities are handled in a number of committees: energy, nature conservation & environmental protection, marine sciences, and economic development. These provide advice reasonably regularly. In these areas of scholarship the Academy has a critical mass of expertise and is well placed to provide advice. There are other scientific committees, but they tend not to provide advice at the political level; they have other scientific functions.

Finland: The survey respondents from Finland were the Delegation of the Finnish Academies of Science and Letters, which is a cooperation body for the four scientific academies in Finland. The Delegation represents Academies to the Ministry of Education and Culture, acting as  the contact point for the Academies. The Delegation promotes international scientific cooperation, administers membership to several international scientific organizations and provides advice on issues related to scientific research. It coordinates the work of the Finnish national committees of ICSU (International Council for Science) and allocates them state subsidies received from the Ministry of Education. The Delegation has noted a growing need to bridge the gap between science and policy-making. The Delegation has been quite active internationally, for example, in the EASAC framework, but there are now discussions aimed becoming more active also in the national arena with the Government. The Delegation would mainly concentrate on dissemination of information about themselves and their work, EASAC and other international organizations. The Delegation acts as the co-ordinating body for scientific advice (when formally asked from the Academies by the Ministry of Education and Culture), appointing experts to work on particular issues on its international organizations, and ensuring that the opinions of the Academies are properly represented in any statements which are issued. Common statements are often drafted through the Delegation. Despite the existence of TUTKAS (an official body of the Finnish Parliament between parliamentarians and scientists), the Ministries often ask Academies’ opinions especially on big science policy issues. When the Ministry sends their questions directly to the Delegation (e.g. recently on re-organization of research institutions and reorganization of the Finnish funding organization, the Academy of Finland), the Delegation asks the opinions of the Academies and drafts a common statement that all Academies can sign. The dialogue between the Delegation and the Ministry is formal in this way (by exchange of official letters), but it can also be informal, for example, organizing joint-seminars or exchanging information/advice between officials.  

France: Ideas for topics arise in two ways: half from the Government and the rest through discussion among members of the Report Committee of the Academy. This leads to a short list of proposals, which progresses to a Select Committee for more discussion.  It is not a very formal process, and there are other ways in which interesting ideas can be input at any stage by an individual member and move rapidly from idea to report if there is agreement that it is a worthwhile topic for the Academy to provide scientific input. 

Germany: The Academies in Germany have recently undergone significant change, with a considerable emphasis on strengthening the policy role through a newly established Department of Policy Advice. Rapid response to Government requests for advice is facilitated by having elected members in each of the six Standing Committees– energy, climate, environment, etc. – act as the interface between Academy members and the Department of Policy Advice. This structure also enables the Standing Committees to keep up with new policy issues which require Academy input. Although the Academy does provide advice on request, perhaps up to three times a year, it is more usual for the Academy to suggest topics of interest and provide advice on these.  There is close collaboration with other important national Academies, with three or four meetings a year at which emerging issues are discussed. Ideas which arise from these meetings go through a series of stages, which are conducted in close collaboration with the Academy’s Department of Policy Advice. Typically the stages will include identifying a lead report writer, establishing a writing group and developing a concept of the report, and ending in a decision about the most appropriate output (colloquium, report, meeting with a politician, etc.).

Greece: The Academy of Athens comprises three Branches, Physical/chemical/life/medical sciences; Humanities; and Law/Ethics, with between 45 and 60 permanent (voting) members in total. Important issues are normally initiated in the respective Branches and may then be discussed by the entire membership. They can also be brought up directly for discussion by the general membership.

Hungary:  A strictly hierarchical procedure exists in the Hungarian Academy for choosing topics. Any member can initiate a question, which is then discussed in the relevant Division (e.g. Biology). If the idea is considered sufficiently interesting it will be discussed in a forum of the three Life Sciences Divisions, which can choose to make a joint statement supporting the topic, which would then be discussed in the Presidium, the main decision-making body of the Academy. Topics initiated by members and discussed in this way can result in a published article, or a short statement sent directly to the Prime Minister (or Ministers of Government), depending on the type of question. The Academy only produces such advice rarely to “keep impact high”. 

Lithuania: Although many topics start life at the highest level in the Lithuanian Academy, from the Presidium or Council, there is also ample opportunity for individual members to suggest topics worthy of consideration. In both cases, these will be discussed fully in sections and recommendations about the type of advice which should emerge (from a conference to a letter to Government) are discussed in full Academy meetings.

Netherlands: The Dutch Academy has a process for choosing topics, which involves the five Advisory (subject specialist) Boards, who suggest subjects, which are offered for discussion at the General Board. This rather hierarchical process results in final topics for reports. However, in common with the French, there are other ways by which topics are suggested. For example, other organizations in the Netherlands may ask the Academy to join in an advisory process with them, or a Board member may get a signal from a politician or a University that a topic is assuming importance, and will take the matter straight to General Board or invite an individual member to participate in an advisory process. Requests from Government can, interestingly, often originate from a Board member in direct discussion with a Government Minister, who then formulates a request to the Academy for scientific advice. The Advisory Boards, comprising half academy members and half experts in different fields of knowledge, play a role in horizon scanning to keep abreast of new ideas.

Norway: The Academy mostly reacts to questions it receives from Government. However, when they choose to give inputs on their own initiative, it is normally because a member of the Board (or at a senior level in the Academy) with particular expertise considers that a current topic should be supported by independent scientific advice from the Academy. The advice itself is mostly made informally, through direct contact with a Ministry. There is no horizon scanning unit in the Norwegian Academy to systematically look for important topics to comment on. The process of giving advice is heavily dependent on personal contacts between members of the Academy (particularly those on the Board or who hold senior positions) and Government people. Younger scientists are not excluded from this process: many make direct connections themselves with political people and exchange ideas in the same way as the President might, though he is extremely well connected at the highest level in the Government.

Portugal: Against a background of past difficult relations between Government and the Academy and current severe budget restraints, in science as a whole and in the Academy in particular, there are difficulties in offering advice to Government.  Academy members can raise an important point and start a debate with other Academy members, which could then be taken up by the whole Academy, which would need to agree the point if progress was to be made in terms of formulating relevant scientific advice. The voice of the President is particularly effective where he makes contact with other national or overseas academies in some subjects (e.g. Bioterrorism and Biosecurity which involved the Military Academy) and starts a debate. There was a ‘horizon-scanning’ unit in the Academy, but there are so few people working at the centre that it is now difficult to organize this type of activity. The Academy has lost more than 2/3 of its employees in the past two years, which has severely restricted activities in the academic area, current resources being concentrated in the administrative area. The main focus in environmental areas is on bioterrorism and biosecurity, marine issues, new types of energy (solar power, wind, etc.), which are reflected in the Academy’s recent publications: Prof. Filipe Duarte Santos, “The historical and contemporary debate on climate change”; Prof. Doutora Maria Helena Santos, “Life in Extreme Environments: Evolution, Adaptation and Biotechnological Resource”.

Spain: The Academy has not always had an easy relationship with the Government, and that legacy of political tension has shaped some of their current approach to giving policy advice. Over the last 5 years the Academy has been largely reactive, although it was perhaps more proactive 10 years ago. The Academy addresses relevant scientific issues by organizing public conferences or seminars, their conclusions being channelled to the press. The current economic climate is also affecting science funding generally in Spain. Ideas for topics tend to emerge from individual academicians who may suggest that a statement should be prepared if it affects a national policy, or that the Academy should lend its support to a statement made by another European Academy or Scientific body. The President and Vice President are very influential in framing the ideas which result in documents of advice after a great deal of discussion, work in groups and ultimately voting. The international section of the Academy is playing an increasingly important role as science becomes a global activity.

Sweden: The Royal Swedish Academy of Sciences (RSAS) has been undergoing profound changes recently, and is moving towards a much more active role in terms of providing science advice for policy. Most recently, topics were chosen as a result of a call from the Board for suggestions from all Academy Divisions who submitted fully worked recommendations for important topics to consider in detail. This led to the establishment of three prominent groups working on the health of school children, energy, and science policy. Funding and appropriately qualified people to work on the groups were found for these initiatives after the decision to choose them as key issues.

Switzerland: In Switzerland there are four different academies differing somewhat in their ways of handling policy matters. For instance, the Swiss Academy of Sciences (SCNAT) comprises some 70 societies for different subject areas (physics, chemistry, etc.), all of which have members who are not elected as academicians, but which contribute to a very large network of scientists (some 35,000) who can connect with each other through the auspices of the Academy. Committees of the best scientists within the country will be selected by the Academy to consider topics of high importance nationally or internationally. These people represent “the crème de la crème” of intellectual achievement in their areas of expertise. They keep abreast of emerging issues which they consider the Academy should respond to and there is a constant dialogue between people in this large knowledge network. Although there is no career incentive to participate in Academy work, scientists contribute because it is felt to be a worthwhile and prestigious activity. They will typically get together to brainstorm topics intensively. The outputs will then be written up by Academy staff.

United Kingdom: The Royal Society (Academy) has a number of teams devoted to co-ordinating the Society's contributions to science policy and advice to Government and a range of stakeholders. In 2009 the Society established the Science Policy Centre, comprising some 22 people, which is advised by a group of eminent Fellows (Academy members). This advisory group is responsible for horizon scanning to identify important topics. Scientific evidence for these topics is assembled in working groups of members and other experts. Most initiatives are instigated directly by the Society, although on occasion it responds to requests from Government. All policy advice projects involve wide consultation with stakeholders (including Government) during development and implementation stages. Monthly ‘Policy Labs’ are a recent innovation which bring together scientists and policy-makers to discuss hot topics.

B: Excellence: assessing the quality of advice and evaluating its impact

Overview

Very few Academies have a framework for external peer-review of their scientific advice (Appendix 3). Many have a system of internal review, which may involve some scientists from outside the Academy, particularly where expertise within the Academy is considered to be missing or incomplete. There is a widespread view, expressed very clearly in telephone interviews, but also apparent in tabled responses in Appendix 3, that the high quality of Academy members is an adequate insurance that the quality of scientific advice is high. When asked to comment on the contribution of the Academies to evidence-based policy making, many respondents considered that the high reputation of the Academy through its highly respected members was sufficient to ensure that their advice represented high quality evidence. Amongst those who did express this view, however, several also indicated that establishing a more formal arrangement for peer-review of their science was either under current consideration or was considered to be worth exploring in the near future. Academies are mostly providing advice at each stage of the policy cycle, as reflected in Figure 3, though five Academies provided no input at the stage of evaluation and four said they never provided input at the implementation stage. The following section explores the mechanisms used by individual Academies for choosing the topics for advice in more detail.
Practice in individual Academies

Austria: In Austria, the view is very much that peer review of advice is not as necessary as peer review of science in published articles, given that members of the Academy are the best people in their fields, whose opinions can be relied upon. There is no real tradition of the Government approaching the Academy for advice, despite their high reputation, but this is an area which some members of the Board are keen to change. There are good connections between individuals in the Academy and the Government; the biggest challenge is likely to be “changing the hearts and minds” of academicians and introducing a more modern structure to accommodate this type of activity.

Belgium: The Belgian Academies are keen to introduce more formal ways of ensuring that high quality science is used to inform policy-making. The concept of evidence-based policy has not been well articulated within the Academy. There is a strong sense that the work of the Academy is not well known even by other scientists. Government Institutions have not been familiar with their work, though steps are now being taken to raise awareness amongst Belgian doctoral students through conferences organized by the Academies. 

Czech Republic: The Academy of Sciences of the Czech Republic (ASCR) is the largest research institution in the country, with a strong voice in national political processes and good connections with international scientific initiatives. Common projects with scientists from abroad and membership of the ASCR and the Czech Republic in international organizations like CERN (the European Organization for Nuclear Research) and, recently, the European Space Agency (ESA) and European Southern Observatory (ESO), is not only a good opportunity for both researchers and industry but also a necessary condition for high quality research and resulting impact and reputation. It is important to note in this context that industrial research in the country suffered a collapse and there has been insufficient investment in applied research by newly-privatized companies since the revolution.  A major part of the research in the Czech Republic is realized in the international context and in teams, though one practical impediment to wider peer review of its science is the language barrier, since some of its outputs, especially in humanities, are only in Czech. Knowing this is a problem of the whole region, a new Central European Journal of Social Sciences and Humanities on the internet was established a couple of years ago where abstracts in English have been published - of those articles that were originally published in national languages. Against a backdrop of science research in the country, the Academy is at a stage where it considers it important to build public relations without being too aggressive. Even though the Academy found itself in an uneasy position last year, when there were society demonstrations against Government decisions to introduce a new system of centralized science evaluation (a misinterpretation of Bill No. 130/2002) which would have had a damaging effect on top research in the Republic, the President of the ASCR succeeded in negotiating a solution to the problems. The Academy wants to take part in active discussions which are contentious, e.g. GMO, energy, environment, health care etc. but has to retain independence and remain research-based – it is clearly “not Greenpeace”.

Estonia: Operating with far fewer members and in a country with very close networks of scientists, the Estonian Academy, however, is similarly active at all stages of the policy process. The Academy is held in high regard; its members are chosen not only for their academic excellence but also for their personal qualities, which include the ability to communicate. One of the remits of the Academy is to provide advice at all levels of society, from State to local regions and although it is active in undertaking this duty, nonetheless members are of the view that it is very important to continue to educate policy-makers in the importance of good evidence. In a country emerging from the Soviet era, where information was more restricted, there is a desire for information, but not a long history of independent evaluation methods. The Academy sees itself as having a central role in providing unbiased, high quality scientific advice. In common with other Academies, at present, scientific excellence is assumed on the basis of the quality of individual members in the Academy, rather than by any formal mechanisms of quality control. The work of the Academy is governed by legal statutes and there is a legal commitment for the Academy to provide advice to political bodies and society as a whole.

Finland: There are eight members at the delegation who represent different areas of science and are appointed by the Academies and the Federation of Finnish Learned Societies; they will appoint the best scientists available as experts for particular projects which are ongoing e.g. with EASAC. Once the report has been published, the delegation takes a role in disseminating the report through such bodies as TUTKAS, which acts as a policy nexus, linking politicians and scientists. It is not the role of the Delegation to undertake the reviews themselves. The Delegation acts as a co-ordinating body and trusts that the information received from experts is of high quality, because great effort has been made to appoint people of high standing to the working groups. 
There are eight members at the Delegation of the Finnish Academies of Science and Letters, representing different areas of science; they will appoint the best scientists available as experts for particular projects which are ongoing with EASAC. Once the report has been published, the delegation takes a role in disseminating the report through such bodies as TYTKAS, which acts as a policy nexus, including politicians and scientists. It is not the role of the Delegation to undertake the reviews themselves. The strength of this arrangement is that the scientists acting as experts can act independently of their home institutions/universities and express their own, unbiased views. The Delegation acts as a co-ordinating body and trusts that the information they receive from experts, either those they have appointed to work on international reports, or those working for the other Academies, is of high quality, because great effort has been made to appoint people of high standing to the working groups. 

France: There is currently no formal structure for evaluating evidence; each discipline has its own methods of assessing quality, but developing an approach that supports evidence-based policy is felt to be important. Formerly the Academy relied on consensus, which led to weaker reports. Now, a majority view tends to be expressed in reports. Where issues do divide the members, for example, GMOs and Climate Change, it is difficult for the Academy to issue a definitive ‘Academy view’. 

Germany: As one method of improving the quality of the Academy’s scientific advice, the German Academy of Sciences Leopoldina is looking at introducing open calls for evidence. Formerly evidence was only gathered internally, but as part of its major restructuring it is aiming for new open and transparent methods of working. Quality is mainly ensured through the independence of members of the Academy, which is modelled along the lines of the US Academy of Science. Reports are internally reviewed and not yet subject to external peer-review. Two important initiatives have been undertaken recently to raise the profile of the Academy and develop linkages between scientists and politicians. New members now get a letter from the Policy Advice Group stating that one of their important tasks is to communicate at the interface of science-policy. There is also an active programme for developing relationships between young scientists and young politicians.
Hungary: Effort is invested in open discussion to arrive at the ‘collective wisdom’ of the Academy. It is the responsibility of the presidents of the Divisions to ensure that reports match the views of members after extensive discussions and, ultimately, voting. The consultative process theoretically takes account of all academicians, but in practice only very few actually do provide inputs, depending on the issue. The emphasis in the Academy is to achieve consensus through discussion; there is no independent analysis or peer-review process. Reports are simplified in order to avoid vagueness and to make them accessible to politicians, but they have all been subjected to a considerable amount of internal discussion.

Lithuania: Recent changes in legislation affecting science and education will be transformative for the Academy, which is in the process of instituting a new charter, which will give greater voice to younger scientists with an international reputation. The role of the Academy as a provider of scientific advice to inform policy-making has been much neglected recently and there is considerable interest in finding out why this has happened, with a view to improving the reputation of the Academy in its post-Soviet phase. The quality of advice is not formally measured, but the quality of individual scientists is assessed through publications and their presentations at national conferences. Those scientists who have established good reputations in front of their peers tend to be invited to comment on topics in their field of expertise. All comments are circulated widely within the Academy, which involves external experts as part of the “discussion club”. The Government actively seeks advice from the Academy, but experience, in common with the experiences of many other Academies, suggests that though the politicians are “listening” they are not always “hearing”.

Netherlands: The Advisory Boards play the role of quality guards for Academy reports. There is currently no real process for quality control, with no peer-review committees, nor individual peer-reviewers on Advisory Boards. This is something that should be improved in the near future. New proposal are about to be considered in August, with the hope of implementing changes in the second half of 2010. In general, public opinion of the Academy is very positive and the Academy is perceived to be of high standing owing largely to the current highly communicative President.

Norway: The Academy has been successful in reflecting the range of scientific opinion available and its views are listened to because of the reputation established in particular over environmental issues such as the acid rain debate. It is recognized that excellent scientists could give advice which is less than excellent, particularly where hypotheses have been poorly formulated, but the Academy is careful to guard its reputation by considering the evidence very carefully before it is signed off and released as an official statement. A considerable benefit of being a small country is that connections between scientists in the universities are very strong and it is possible to harness the full range of views on important topics. 

Portugal: The Academy encourages a range of scientists to answer questions and tries to reach consensus, but if this is not possible, then a full range of views is presented. There is no external review process. Formerly, there was more external review of Academy opinions, but economic pressures mean that this is not practical. Academicians are held in high regard and the current President, who is personally held in very high regard, is actively trying to ensure the continued high standing of the Academy. There is an excellent network of Academicians within the scientific research community in Portugal.

Slovakia: One of the difficulties in ensuring that their scientific advice is of the highest quality and free from bias is the sheer size of the Academy (more than 3000 people). Given that the studies and analyses are commissioned at the middle (Institute) level, it is not easy to get feedback from all members. Some documents may reflect personal views of the authors, or even, in some case, the expectations of end- users. In spite of that there are many success stories in giving advice to the Government on the organization of science for particular programs. Good examples are, archaeological research, launching of the encyclopaedic programme in Slovakia, and building  new infrastructure for biotechnology The precondition for involvement  is that the programmes coincide  with the priorities of the Government e.g. on increasing national spirit, and eradication of pandemics where Slovakia has been particularly successful (for example, BSE and AIDS).

Spain: The Academy does not use a fixed process for ensuring the quality of the science in advice it produces.  Where the Academy does not have expertise in a particular field, it will ask other scientific communities to collaborate in formulating advice. In practice, the most of the activities in which the Academy engages have a majority of non Academy members working on the project. Where there is sufficient internal expertise, work is peer-reviewed using a small team, which produces text to be discussed with other members in the Academy Section plus other scientists from outside the Academy. The reviewing process is similar to that normally undertaken for scientific publications. The Academy runs a series of some 20 lectures on recent scientific topics intended for university students and a general public which is familiar with Science. The lectures are delivered in Madrid and other Spanish cities; a summary is available online and the full text of all lectures is published in a special issue of the Revista de la Academia de Ciencias. There has been a long tradition of public access for Academy outputs.

Sweden: In terms of effective working, a recent internal evaluation of the RSAS’ policy committees found that it is important to be realistic about the capacity of the RSAS to handle specialized committees working simultaneously on important issues, and essential to budget the work of these committees carefully. Consensus statements can tend to limit what is said; issuing a report from a committee (or group within a committee), with a disclaimer saying that it does not reflect the whole Academy, is one way of dealing with different views and potential scientific conflict within the Academy. Senior, highly respected members of the Academy can also play a very important role in resolving conflict for issues of great importance, such as, recently, climate change, by looking in great detail at issues which may divide the Academy scientifically.

Switzerland: The quality of scientific advice from the Academy is generally considered to be very high, since the bodies of the Academy comprise members of very high academic standing in their fields. There is no systematic external peer review installed. In many areas, however, there is a tradition to subject texts written by an expert group to an internal review by other Academy members that are experts in the field. The Academy would like to consider a more systematic approach to evaluation of the impact of its scientific advice. There is a general view that the quality of scientific advice from the Academy is very high; the academy comprising members of very high academic standing in their fields. There is no taste for external peer review; the feeling being that non-Academy reviewers would tend to be of lower academic standing and their reviews of Academy members’ highly-regarded work would lack credibility. The Academy would like to consider a more systematic approach to evaluation of the impact of its scientific advice. 

United Kingdom: The Royal Society (Academy) uses review panels to ensure the credibility of reports published in its name. A typical review panel will consist of five or six people and it is good practice for one or two reviewers (in addition to a Lead Officer) to be drawn from the current membership of the Council. Reviewers can be external if the appropriate expertise lies outside the Academy but the majority of the panel must be Fellows (academy members). Reviewers are asked to consider whether in their judgment the evidence and arguments presented in the report are sound and support the conclusions. Reviewers are also asked to consider whether the report meets the terms of reference. The names of the reviewers are published in the final document along with a disclaimer that the reviewers were not asked to endorse the report or its findings. The review processes are formalized in the Society's statutes and standing orders. After review, all major outputs are then considered by the Council of the Society prior to publication. For some 'lighter' outputs the QA process is more light touch, with the lead officer being able to act on behalf of the Council of the Society in approving outputs for publication.

C: Influence: presenting scientific advice, successful engagement in the policy process 
Overview
Six Academies have a formal contract to provide scientific advice to Government, for which one of them is paid (Table 5); others are providing advice on an informal basis using a variety of mechanisms, notably working groups, individual reports, policy briefs for Government, open calls for evidence, and closed consultations (Table 4). 

Academies were almost evenly split between those who always present a consensus view and those who sometimes do this and sometimes present the full range of views, with only three saying that they always present a full range of views (Figure 4). 

Reports and seminars were ranked highest as means of disseminating advice, with press releases, policy briefs and publicity on the website also frequently used by Academies to make their advice accessible (Figure 5). As noted before, there is almost no systematic evaluation of the effectiveness of the scientific advice prepared by Academies. Web metrics and other publishing metrics (citations in newspapers, journals, etc.) are being used to evaluate interest in the advice, but are acknowledged to be inadequate as a measure of effectiveness. Points which emerged when survey respondents were invited to reflect on the quality of their Academy’s scientific advice are noted in the following section.

A first reading of the online survey results might indicate that the level of activity in providing science advice for policy was perhaps lower than might  be expected, given the high level of ambition expressed by Academies generally. Only five Academies are providing advice more than once or twice a year (Figure 2b), and two say they are not even providing advice once a year. However, it is important to note here the limitations of a self-administered survey approach which requires respondents to chose from a limited set of choices and interpret the meaning of the questions with little or no external guidance. During the follow-up telephone interviews, it became clear that most respondents had interpreted the word ‘advice’ to mean formal documents. Less formal forms of advice,  from short briefing papers to conversations with Ministers and other policy-makers, are happening much more frequently; these are considered effective forms of engagement by Academies in the policy process. 

Amongst those who have infrequent contact with Government, the main barrier appears to be lack of knowledge about the Academy amongst politicians and other policy-makers, who rely on internal advice from Government Ministries or appointed scientific advisors. Three Academies reported that all their advice had been initiatives of the Academy: no requests had come directly from Government. Most Academies, however, reported a mixed mode – responding to both Government requests for advice and providing advice considered of importance by the Academy (Table 3). Without exception, those interviewed considered that their Academies were held in high regard by the public and the media, but their work and achievements did not have high impact in society generally. There were examples of very successful engagement in the policy process by Academies given during the interviews, but respondents were sanguine in their belief that science does not come very high up the agenda for most citizens, and does not generally make exciting news stories, at least in the mainstream press. Examples of initiatives reported by the Academies as success stories are noted briefly in the following section.

Practice in individual Academies

Austria: The Academy has focussed its advisory function on "policy for science" issues, recently dealing with questions such as the Austrian research landscape, the interplay of basic and applied research, avoidance of the brain drain, etc. The several success stories include the following:

Vienna Biocenter Campus - since 2000 the Academy has been working to convince policy-makers at national level and in Vienna of the necessity for a “top notch” bioscience cluster. The Vienna Biocenter Campus has now become a reality. 

Global Change Programme - this programme combines three international research networks devoted to investigating global environmental changes: the International Geosphere-Biosphere Programme, the World Climate Research Programme, and the International Human Dimension Programme. The Global Change National Committee, which is located at the Academy, is a founding member of the Alliance of European Global Change Research Committees founded in 2008.

Commission for the Coordination of Nuclear Fusion Research in Austria - this Commission was founded in 1980, and, after Austria became a member the European Union, laid the basis for the Association Treaty between the Academy and the EURATOM programme, which concluded in 1996. The principal objectives are Government advice on all relevant matters and the coordination of Austria's research activities in this field. Currently, the Commission is prioritising technological projects aimed at completing the construction of the ITER fusion test facility, while at the same time performing coordinating functions for Austria's participation in the European JET fusion experiment.

Institute of Technology Assessment - as an interdisciplinary Research Institute for the analysis of technological change, focusing on societal conditions and impacts, the Academy`s Institute of Technology Assessment generates knowledge targeted at supporting politics and administration as well as at the general public. Recently, the Institute provided new insights and advice on nanotechnology and sustainable energy.

Bulgaria: The Academy engaged successfully with the policy-making community recently, offering scientific advice, for Natura 2000 and the Burgas-Alexandroupolis pipeline projects

Estonia: There is a lot of work done a few times a year by the Estonian Academy at local level – “remote sessions” in counties - which engage with local people, including political leaders, business people, NGOs and the general public. Academicians also talk about science in society at public lectures on a regular basis and run activities for high-school children as part of its remit to reach out to society. The Academy does not tend to make statements about global issues – individual scientists would do this through their independent work – but the focus is on issues of national importance. Concern about the need for scientific input into debates about marine pollution and protection led to the establishment of a Marine Committee (2007) to discuss issues of relevance to the protection of marine areas in Estonia.

Finland: The situation in Finland is rather different from that in most other countries who participated in the survey, in two respects: the Delegation plays an important coordinating role between the Academies, and because of the existence of TUTKAS, an organisation that ‘officially’ links Finnish Parliamentarians and scientists. The significance of this arrangement is that even if Academies produce their own statements on certain issues, there is no need for them to stand as mediators between scientists and the Parliament, as they would in many other countries. Because of the Finnish system and the Delegation’s role as a cooperative body in the framework of academies’ international affairs, the Delegation concentrates on disseminating and promoting information about their international links and work, e.g. EASAC. They ensure that EASAC reports or statements are available to the Academies, decision-makers and the general public. The most important task is to ensure, that all four Academies have all information on the latest international developments and statements. The Academies guide the Delegation’s reactions to these statements, if comments or feedback are needed. The Delegation view is that one way to contribute to the development of international science policy is to have excellent Finnish scientists involved in statement making processes. This is handled through the Delegation which coordinates all the nomination processes of the Finnish Academies to different international organs (e.g. on EASAC committees).

France: In the field of science and society, the Académie des sciences developed a new section on its website in 2009 called “Libres points de vue d’Académiciens” (“Independent opinions of Academicians”), devoted to the general public. The Académie asked 20 to 30 members who are experts in the fields in question to express their opinions (one or two pages of text) concerning various topics related to environment and sustainable development (in 2009) and to Biodiversity (in 2010). Each question is answered by up to three Academicians. The “Libres points de vue d’Académiciens” (about 100 pages each) are available on the website in both French and English. 

Greece:  While the Charter’ of the Academy explicitly states that the Academy should provide advice to the Government, the Government rarely asked for such advice and the Academy has been very conservative in offering advice on its own. Examples of topics on which advice has been given by the Academy on its own initiative are education, scientific documentation of historic facts of significance to political decision making, and, specifically within the environmental area, energy. To handle energy issues, the Academy established the Academy of Athens Energy Committee in 2005 to provide scientific advice

Italy: The Accademia Nazionale dei Lincei carries out activities at the local level to promote public awareness, particularly in energy, climate, and water issues. Through ad hoc committees, conferences, and debates recommendations and action programs are presented to improve and protect the environment, and address the problem of natural calamities, a grave occurrence in Italy. At the advisory level, the Academy is active in education and research issues. Reports are presented on the state of Italian universities, outlining lines for reforms, or attention is drawn to the problems in the Italian research system.

Lithuania: Recent successful engagements in policy from Lithuania included the debate on whether state forests should be privatized (2010); Baltic Sea coastal management (2009) and environmental protection (2008); discussions about the influence of science in evaluating food safety in Europe (2009); and the implications for the economy and energy policy of nuclear power plant decommissioning (2009). 

Netherlands: The Academy publishes between five and ten advice reports per year. The recent strategy is to write more advice reports on science policy and fewer reports on specific scientific topics. The  Dutch Academy published a successful report on the methods of mathematical education in primary schools, which had been requested of them by the Dutch Ministry of Education, who subsequently followed all  the Academy’s recommendations. An example of advice formulated as an Academy initiative was a report on expenditure of the national structural economic investment fund. The Academy sent a letter to the Dutch parliament with a plea for a fixed percentage for knowledge investments in this fund and a better procedure for selecting projects. This letter established a stronger position for the Academy in the national debate. Another  example of a successful intervention in the national debate was that on climate change, which resulted in a role for the Academy as quality controller of a climate report for the national parliament written by the National  Agency for the Environment. 
Norway: In Norway the Academy gained a great deal of prestige from its handling of the European debate on acid rain. Their careful assembling of science resulted in the then UK Prime Minister, Margaret Thatcher, and the Royal Society accepting the causes and impacts of acid deposition.

Poland: The Polish Academy of Sciences is engaged in the most important current environmental problems, such as global warming and climate changes, as well as biodiversity and protection of special areas (Natura 2000). Other “hot topics” are also genetic modified food (GMO) and energy policy (nuclear power plants and the North Stream pipeline). The relationship between the Academy and Government is very important, because very often public opinion is not aware of the significant scientific work being undertaken by the Academy.
Slovakia: The Academy is in the process of developing a long-term vision and strategy up to 2030. Success stories in Slovakia have included the creation of centres and laboratories to cope with pandemics, especially BSE, HIV, etc. The Academy has also built up a national network for monitoring seismic activity. In terms of environmental policy inputs, the Academy recently intervened successfully in discussions on an important national bioreserve. 

Sweden: In Sweden, environmental advice given by the Royal Swedish Academy of Sciences (RSAS) has long been considered a success.  For example, hundred years ago the RSAS influenced the Swedish Government to start the national parks system. Recently, the RSAS’ Energy Committee defined some 15 issues to study in detail and issued a public statement, which successfully reached the media and decision makers.  This is widely regarded as an example of excellent work, which effectively influenced public policy in Sweden

Switzerland: The Swiss Academy of Sciences (SCNAT) cites examples of successful engagement in biodiversity and, particularly, climate change where Swiss involvement with the IPCC process is very prominent. Reports on the scientific basis for legislation in debate, written by standing expert groups of the Academy in these fields (so called “Fora”), are cited in Parliament and the Fora are in constant contact with Parliamentary groups formed for these specific topics. The general public is often unaware that significant scientific work undertaken by the Academy is their work. As with Estonia, there is a lot of dialogue with the public at local/canton level through the older, well-established Regional Unions, and public awareness of the importance of science is often attributed to these institutions.

Conclusions and reflections

The high level of participation by Academies in the online survey and follow-up interviews is indicative of a real interest in engaging with the process of providing scientific advice for policy; an activity which many acknowledged was relatively new for them. 

There are very wide differences in levels of engagement and modes of operating in this arena across the European Academies. This diversity of experience undoubtedly represents a significant challenge for developing an integrated approach at the European level. However, there is clearly a rich resource of experiences from which to draw in progressing the debate about what constitutes effective practice. 

All Academies report that they are held in high esteem within their countries, but most also report that they are not approached to give scientific advice as often as they should be, given this level of reputation. A significant challenge, cited by many, was of becoming or remaining relevant as an independent voice of scientific advice.

Authority, once established, is not really being questioned within most Academies, and this has implications for their credibility, particularly once they become more active in providing advice for policy. Developing systematic ways of ensuring that the right topics are chosen and that science is of the highest quality emerged as priorities which would strengthen the standing of the Academies. 

Peer review of scientific advice was widely recognized as important amongst those Academies who do not currently have any formal mechanism of quality control. A practical challenge is acknowledged to be the vastly different sizes of pools of potential reviewers for languages other than English, French, German, Spanish and Portuguese: this is a serious consideration when introducing formal methods of review in highly specialized disciplines.

Evaluating effectiveness of the advice also emerged as a considerable challenge, but a necessary component for effective engagement by Academies in evidence-based policy-making, a concept which meant slightly different things to different participants, but which was widely understood to encompass the use of high quality advice from trusted scientists.
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