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GeneWatch UK is a not-for-profit group that monitors developments in genetic technologies from a public interest, human rights, environmental protection and animal welfare perspective. GeneWatch believes people should have a voice in whether or how these technologies are used and campaigns for safeguards for people, animals and the environment. We work on all aspects of genetic technologies - from GM crops and foods to genetic testing of humans.

We welcome the opportunity to input to this consultation. We agree with the view expressed in the consultation that food security is a wide-ranging issue that is not simply about food production or self-sufficiency. We welcome the recognition that addressing the challenges will require long-term programmes in research and training, underpinned by investment in agricultural research infrastructure that has been eroded over the past 20 years in universities and institutes. However, we feel that in some places the consultation document continues to reflect the legacy of a narrow focus on molecular biology, promoted as the supposed ‘magic bullet’ solution to problems in food, health and agriculture since the 1980s. To rectify this, we recommend that the research councils instigate a more in-depth process of public participation and engagement in developing their research agenda in this area. It is particularly important that attempts to address the issue of food security on a global scale involve and engage smallholder farmers in poor countries.
Q1 Drivers and wider considerations

The recognition that food security is not simply about food production or self-sufficiency is welcome.  We agree that long-term food challenges will not be solved by technology alone. However, we are concerned that the focus on population growth as a key driver tends to misrepresent the current situation.

By the year 2000, the number of overweight people in the world for the first time matched the number of undernourished people – at least 1.1 billion each.
 Currently, many people in developing countries cannot afford a minimum healthy diet and poverty is entrenched in the next generation, in part because parents cannot afford to feed their children sufficiently.
 At the same time, huge amounts of food are also wasted in rich countries.
 The World Health Organisation (WHO) now refers to a global ‘epidemic’ of obesity and has warned that many low and middle-income countries are suffering a ‘double burden’ of both under-nutrition and obesity.

There are major ‘upstream’ problems which are shaping consumption patterns, such as trade and agriculture policies. 
 In both rich and poorer countries, this includes ‘fat dumping’ (the segregated marketing of unwanted high fat, high sugar and high salt food to lower socio-economic status populations).
,
,
 Poor nutrition is thus not a purely demand-led crisis caused by poor food choices, nor is it caused primarily by lack of access to food (although both these factors do exist).  Socio-economic factors are of key importance.
Although it is important to be aware of population projections to 2050, and projected future food needs, these figures are only projections and are themselves dependent on socio-economic factors. Over the shorter timescale considered for the road map (5-10 years), changes in land use are likely to be much more important than population growth. Grain consumption figures calculated by the Food and Agriculture Policy Research Institute (FAPRI),
 suggest that production of grain for animal feed must increase by 50 million tonnes a year by 2017/18 to meet the expected increased demand for meat, and by 85 million tonnes a year to meet biofuels production targets. Rather than being driven by population increases, the drivers for these changes are again social and economic: including active lobbying by Monsanto and other companies for government subsidies to support increased biofuels production;
 and a major shift from pasture-fed meat production to a reliance on maize and soya for animal feed.
The consultation document’s emphasis on population growth as the leading driver of the need for food security is misleading and tends to lead to the erroneous conclusion that ‘top down’ approaches to increasing food production are likely to be key to solving the problem of hunger (contrary to the many historical lessons to the contrary). This also means that some important issues are neglected. For example, it is well known that sustained improvement in the nutrition status of children in developing countries requires fair social and economic development to help communities out of poverty and improve food security: including education for children and empowerment of women.
,
 These approaches have many additional benefits – including lower population growth and healthier women and children – which are not captured in the consultation document.
Q2. Overarching issues

GeneWatch UK welcomes the BBSRC’s recognition that integrated and systems-based approaches are needed, and that economic, social and political considerations need to be integrated into scientific and technological challenges from the outset.

Some important additional issues are: 
· the existence of conflicts between different sectoral and individual interests and visions of the future (e.g. agro-ecological versus industrial farming; food manufacturers’ priorities for growth and priorities for healthy diets etc., etc.), which need to be democratically debated and resolved; 

· the need for a diversity of research approaches, which take account of local needs; 

· the potential downsides of pervasive public-private partnerships (which tend to invest substantial public money in supporting private investment decisions, thus shifting investment risks and externalities onto the taxpayer, farmers and the public, without making these decisions accountable or democratic).  
GeneWatch UK believes that resolving these issues requires a fundamentally different approach to setting research priorities (see responses to the remaining questions below). Again, we agree that a sense of urgency is needed, but disagree that this is driven primarily by the pace of rising demand for food. Entrenched issues of poverty and inequality, combined with environmental degradation, already give rise to a serious existing global problem.
Q3 to Q8 Priorities for research

GeneWatch welcomes the development of a wide-ranging list of research priorities, which includes the need to address agricultural practices. However, the list of priorities appears to be too greatly influenced by the BBSRC’s remit and the process used to develop it (i.e. a workshop of delegates drawn from universities, research institutes, relevant industrial sectors, research councils and government). If the BBSRC wishes to develop a research strategy that addresses the needs of producers and consumers, not only in the UK but also globally, it should involve a much wider range of stakeholders (see also response to Q13). In particular, it is well-known that failure to engage the rural poor in developing countries in developing solutions to their own problems is a recipe for disaster.
In this context, we find it surprising that the consultation does not refer to the International Assessment of Agricultural Knowledge, Science and Technology for Development (IAASTD), which used a consultative 'bottom-up' process to develop its recommendations.
,
 The IAASTD report highlights that the mounting crisis in food security is of a different complexity and potentially different magnitude than the one in the 1960s. The main challenge is to increase the productivity of agriculture in a sustainable manner, which must address the needs of small-scale farms in diverse ecosystems, including increasing access to land and economic resources and empowering farmers to innovatively manage soils, water, biological resources, pests, disease vectors, genetic diversity, and conserve natural resources.
The narrower approach used by the BBSRC to develop its priorities is instead UK-focused and largely driven by the priorities of the relevant industrial sectors and UK-based scientists. As well as bias in research priorities introduced by commercial interests, scientific enthusiasm can also lead to research priorities that may not be the best priorities for food security. For example, Richards argues that one problem in devising a research strategy to support West African rice farmers is “the bias of science towards the excitement of the unknown”.
 He describes how the idea of selection and breeding for (low-yield but hardy) African rice was developed at the West African Rice Research Station to meet the food security needs of war-displaced farmers, by stressing conservation, screening and selection of the hardiest genotypes. This research proposal was characterized by EU assessors as old fashioned and of ‘no scientific interest’ because it did not involve GM. He argues that supporting the right to food requires the courage to use scientific knowledge to take the path of ‘no scientific interest’. Developing seed as a magic bullet limits choice and control by famers, whereas possessing a range of varieties allows the mix to be determined by the user. Food security and the right to food can therefore be threatened if the pursuit of high yielding varieties is pursued to the exclusion of attempts to maintain a diverse range of seeds, through which the poor can exercise their rights to self-provisioning.

Rather than commenting in detail on the list of priorities in the consultation, we simply note that many potential positive approaches are neglected, presumably due to the combined lack of scientific and commercial interest: e.g. better management of pasture; the selection and protection of fishing-free zones to preserve stocks; methods of improving crop rotations and other methods to control pests and weeds and replenish nitrogen in the soil.
,
,
,
 For example, research into crop rotation, intercropping and other low-input methods has potential to substantially benefit smallholder farmers in Africa and elsewhere.
,
,
,
 Better agricultural drainage water management can help prevent problems with waterlogging and salinity;
 better water and land management in rain-fed agriculture could significantly reduce poverty and increase productivity;
 and a participatory approach, involving activities such as tree-planting and forest regeneration, can help to combat desertification in Africa.

As an example of a poor research priority included in the list, we suggest that attempts to engineer nutrients such as antioxidants and omega fatty acids into plants are misguided. This ‘functional foods’ approach leads to a misleading focus on single nutrients, instead of the healthy effects of plant-based diets in general.
,
 The attempt to produce new ‘functional foods’ is driven by the food industry’s need for growth in industrialized country markets. However, plenty of healthy foods already exist and are likely to remain cheaper than premium-priced functional foods. From a global perspective, in Africa, many ‘lost crops’ with high nutritional value and adapted to a wide variety of climates still exist. 
,
,
 Although access to fruit, vegetables and whole grains can be a problem for lower socio-economic groups, who may live in ‘food deserts’ or not be able to afford these foods, this problem will not be solved by introducing new, more expensive products. The priority for health is not to make new foods, but to find out what will work in terms of helping people change their diets and live healthier lives, especially people in lower socio-economic groups and poorer countries. These people need healthy foods to be cheaper and more accessible, not more expensive – which means tackling the politics of food, including the role of agriculture, food companies, governments and supermarkets. 
,
 
Functional foods also raise important health and safety issues. Modifying the nutritional content of food is different from selling supplements, because people may be less aware of what they are consuming, and because nutrients may typically harm some individuals whilst providing benefits for others. The difficulties in assessing safety are also complicated by the fact that both foods and supplements can interact with medicines, causing side-effects.
 Benefits are also often difficult to quantify and a whole new raft of legislation is being developed in an attempt to regulate both health claims and safety in the European Union.
,
 
Promises that new GM crops will enhance nutrition have been made for many years. To date, these crops remain at an experimental stage and none have gained regulatory approval. There are technical problems, marketing and food safety challenges and economic uncertainty because alternative sources of nutrients are available. Neverthless, a considerable amount of research effort is being directed at developing these crops. Enhanced levels of vitamins, minerals and omega-3 fatty acids are being engineered into both high-value crops, such as tomatoes and lettuce, and staples, such as rice, soya, sorghum and potatoes. Enthusiasts claim that these new crops will overcome public resistance to eating GM foods, by providing benefits directly to consumers, and also help people in poor countries who are nutrient-deficient. However, GM crops are able to cross breed with wild relatives and neighbouring crops. Additionally, once harvested, seeds can become mixed with non-GM crops. Thus, because GM introduces nutritional changes at the bottom of the food chain rather than in final, processed products, issues of traceability, liability and lack of reversibility arise. Food safety issues may be particularly important for ‘biofortified’ staple crops, which could form a large proportion of people’s diets, particularly in poorer countries.
Q9 and Q12 Translation into policy, practical application and regulation
These sections of the consultation implicitly endorse the idea of the ‘knowledge-based economy’ as the key driver for science and innovation. The key features of the policies developed to underpin the knowledge-based economy are:
· Protectionism in ‘knowledge’ – rather than manufactured goods - via patents and intellectual property rights (IPRs), which confer monopoly rights on ‘inventors’ and patent applicants;

· Pre-competitive government subsidy of particular ‘science-based’ business strategies, via public investment in R&D, plus tax incentives for venture capital investors;

· The use of public-private partnerships to share the risk of investments, and public procurement to stimulate demand;

· Restructuring of education and universities to provide employees and researchers with the required technical and business skills, and to create the “informed consumer”;  

· A commitment to ‘light touch’ regulation of new technologies, on the grounds that government intervention will stifle innovation.

This system is intended to encourage a new form of ‘academic capitalism’ or ‘science as a business’, based on the commercialisation of intellectual property (IP). However, as the consultation itself implicitly acknowledges, this approach has been a spectacular failure, delivering neither the promised solutions to problems such as food security, nor saving the economy from collapse. There are growing concerns that:

· Patenting may stifle, rather than encourage, innovation and distort research priorities;

· Incentives directed towards a narrow form of wealth-creation may not be the best drivers to improve health or sustainability, or to deliver other public benefits;

· Wealth creation is being narrowly defined in terms of economic benefits to particular commercial sectors (particularly those investing in bioscience and biotechnologies);

· Access to independent expertise for technology assessment and risk assessment may be eroded, leading to poor policy and investment decisions, ineffective regulation, and the loss of public trust.

The major shift to measuring scientific output using patents risks redefining knowledge as whatever can be patented and traded in the knowledge-based economy, rather than though traditional methods of validating science, such as peer review and independent replication of results. There is also an increased emphasis on technical (laboratory-based), rather than theoretical or practical (on the farm), education, leading to a lack of counter expertise and critical questioning of concepts and claims.

Patenting also prioritises ‘technologies of control’, designed to monopolise markets and maximise profits. Such technologies also increase dependency (for example, dependence on scientific risk assessment to determine which foods are safe; and dependence on the performance of technologies such as seeds supplied by distant corporations). Small-holder farmers in poor countries are rightly wary of dependency on new ‘magic bullet’ seeds because they increase risk .

A new approach is needed to break down some of the divisions between different academic and scientific disciplines and between science and society. Vanderburg describes the distinction between knowledge embedded in experience and culture – knowing derived from everyday life and experience - and knowledge separated from it by technological specialisation, which tends to lead to an ‘end-of-pipe’ approach which creates new problems and bars the road to genuine solutions. 
,
,

As an alternative, Francis et al. argue that agro-ecology provides an integrative alternative to the conventional division of research into specialized disciplines. 
 They describe the coordinated education strategy being developed by the Nordic Agroecology Program, which uses a systems approach to address production, economic, environmental, and social challenges that must be solved to produce food and maintain a liveable environment. Courses give students the unique learning opportunities of working directly with clients on the farm and in the food system over a period of time and are designed to prepare students to face uncertainty, complexity, and change in the future. They consider this approach to innovation through ‘discovery learning’ to be an important preparation for future researchers to contribute to responsible and meaningful development.

Similarly, Thompson and co-authors argue that the existing systems of agricultural science struggle to deliver integrated solutions to sustainability that address issues of uncertainty, diversity and complexity.
 They highlight the contrast between a molecular biology approach and a ‘holistic’ approach to agricultural science, including agro-ecology, conservation biology and landscape ecology, characterised as a science of integration; involving inter-disciplinarity and synthesis, and cross-sectoral and cross-scale research and analyses. They argue that dynamic and diverse agri-food systems require policies and actions that not only contribute to social objectives, like poverty reduction, but also achieve continually modified understandings of the evolving ecological, economic, social and political conditions and provide flexibility for adapting to surprises. They question the assumption that progress is achieved through the transfer of knowledge, ideas, models, practices and technologies from the ‘developed’

world to the ‘developing’ world, or from ‘modern’ science to ‘backward’ farming settings and argue that there may be multiple routes to improving the relationship between complex food system and poor people in developing countries, and that poor rural people often have relevant agricultural knowledge.

These alternative approaches have a number of characteristics that differ substantially from the commitment to the knowledge-based economy and biotechnology as a key technology platform for growth. These characteristics include:

· Being problem-based, rather than technology-led;

· Investing in diverse alternative approaches rather than a single ‘magic bullet’ solution or approach;

· Recognising the complexity of the drivers of complex health and agricultural systems (which include social, economic, political and environmental factors, as well as biological ones);

· Acknowledging uncertainties and ignorance and involving practice-based (‘on the ground’) learning, evaluation, adaption and policy feedback, rather than a prior commitment to a long-term technological ‘vision’;

· Valuing science’s role in informing strategies and policies, not just its potential to generate or market new technologies and products;

· Drawing on diverse disciplines, involving cross-departmental policies and participatory research, and developing a closer relationship between science and society;

· Openly recognising conflicts between different interests and investment priorities and the need for policy trade-offs, necessitating political decisions;

· Recognising governance and regulation as part of the system that influences who bears the costs and risks, or reaps the benefits, of innovation; 

· Advocating approaches that examine and decide these trade-offs in a fair, democratic and transparent way;

· Viewing economic benefits as being rooted in society – for example, supporting rural economies and livelihoods – rather than in terms of gains for venture capitalists or city traders, or growth in particular industrial sectors such as food manufacture.

In GeneWatch’s view, the problems with ‘translation’ described in this section of the consultation can only be addressed if the concept of the ‘knowledge-based economy’ is abandoned and research and development in the areas of food and farming re-integrated with the existing knowledge and needs of practitioners and users. This is particularly important in developing countries where there is a long history of misplaced philanthropy that has often done more harm than good.

This requires:

· More democratic decisions about research funding priorities and a more diverse research agenda;

· Greater accountability and scrutiny of research investment decisions: including economic assessments and appraisals, scrutiny of scientific and technical assumptions, and active steps to prevent political ‘entrapment’ in research agendas based on false assumptions and misleading claims;

· Public engagement in setting research questions and priorities, including consideration of a variety of alternative approaches to addressing problems;

· Public engagement in research itself, involving closer co-operation between universities, communities and civil society organisations;

· More funding for research which does not necessarily benefit large corporations but may deliver other benefits including economic ones (for example, public health research, and research into improving agro-ecological farming methods);

· Fundamental reform of the science advisory system and the system for providing incentives for and assessment of research, including major reform of the patents system;

· Funding for ‘counter-expertise’ and multi-disciplinary research which can identify long-term scientific uncertainties and regulatory gaps;

· A commitment to take public opinions into account in decisions about science and innovation, including methods to ensure full consideration of the broader social and economic issues associated with adopting particular technologies.

Q10 and Q11 Training and skills shortages, and co-ordination
GeneWatch UK welcomes the recognition of the serious shortage of skills and training in many areas. In our view, the commitment to innovation in biotechnology (and particularly the development of GM crops as patentable products) as virtually the only path to innovation in food and agriculture, has been a major cause of the acknowledged erosion of the agricultural research infrastructure over the last 20 years, and the identified shortages in skills.
This has led to major changes in research and development, which has shifted from the experimental field to the research laboratory, grown increasingly reductionist and based on the single discipline of molecular biology, and become concentrated in a small number of research institutions.
 
At the same time, priorities in food research have been driven largely by food manufacturers, leading to an emphasis on value-added ‘functional foods’, nutritional genomics (‘nutrigenomics’) and personalized marketing.
 This contrasts with the research and policy priorities that are actually needed to tackle the current epidemic of obesity. 
 A narrow disciplinary approach, which treats health simply as an outcome of specific nutrients, also misses major areas of potential benefit, such as the concept of ‘therapeutic gardening’, based on the idea that involvement in growing food also provides benefits to both physical and mental health.
,
 
The loss of extension services and knowledge and skills in a wide range of areas from soil science to animal husbandry and how to manage pasture – and even how to garden and cook - has been significant. Urgent action is needed to address this: we suggest that the more integrated approach to research, development and training embodied in the agro-ecological approaches described above is needed, rather than a wish list of particular skills and specialisms.
Co-ordination between agencies is important and we agree that there are clear opportunities to work across funders. However, the BBSRC should be wary of promoting a ‘technology-led’ approach, rooted in its institutional commitment to ‘biological sciences and biotechnology’. Whilst the biosciences clearly have a role to play, a problem-led approach is needed to develop the right research priorities, training and skills. Private sector funding sources may be important, but great care is needed to avoid the trap of public funding and resources being used to subsidise private R&D investment priorities that are undemocratic and unaccountable. 
Q13 Capturing views of stakeholders

We welcome the recognition of the need to engage the public and stakeholders in the BBSRC’s work. However, in our view, this section of the consultation document wrongly focuses on ‘end-of-pipe’ dialogues about “genetic modification, nanotechnology applications in the food industry, and food irradiation”. These consultations tend to take place long after significant investments in particular research trajectories have been made, by both the private and public sectors (often working as a public-private partnership). Such investments tend to lead to political “entrapment” in a particular innovation strategy, featuring
:

· A preference for advance over retreat (the tendency “to favour the investor over the protestor”);

· Commitments being ‘dug in’ in order to survive (the more risky, complex and costly the initiative, the more commitments have to be embedded at the outset, risking inflexibility);

· The necessary myth of certainty amidst uncertainty (leading to unrealistic ‘vision-creation’ as entrepreneurs try to build support for their proposals and downplay risks);

· Externalities politicising commitments (large and uncertain externalities, such as environmental costs, complicate choices and may lead to entrenched political commitments in the face of challenges to the legitimacy of government decisions);

· Commitments driving additional commitments (so states and industries feel compelled to forge future commitments in defence of the original one);

· Sunk costs and the escalation of commitments (leading to ‘good money thrown after bad’ as one project inevitably requires another before the promised benefits are realised).

This does not provide a good context for public dialogue, because people rightly feel that their views will not be listened to as key decisions have already been made and directions set.

In contrast, many authors have concluded that to address the dislocation of science from the public, there needs to be more civil society engagement with setting the research agenda and science and innovation policies.
,
,
,
,
,
,
,
,
,
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Participation is generally seen as furthering two aims – more democratic decisions and better ones. However, it is not a panacea and the notion of upstream engagement is a contested concept giving rise to its own dilemmas and tensions.
 Participation, whether upstream or not, is influenced by power dynamics and can either open up or close down debate.

The idea of ‘cognitive justice’ moves beyond ‘participation’ as a means to seek citizens’ or consumers’ approval for scientific projects, to visualize a body of knowledge that citizens, especially in subsistence cultures, have access to as consumers, critics, practitioners and philosophers.
 It sees citizens as inventors of knowledge, not merely consumers of it.

The role of ‘participatory’ or ‘co-operative’ research - research which involves users and citizens directly - has wrongly been neglected in the consultation. This includes a wide variety of projects, such as ‘participatory plant breeding’ and other research involving farmers 
 and the engagement of workers in investigating occupational and environmental causes of disease.
 Such approaches can help to avoid situations where technologies and practices are found to be inappropriate for practical use on farms or in healthcare, or where the concerns of people affected ‘on the ground’ are sidelined or ignored. Inevitably, such methods introduce their own challenges, such as the difficulties of including all forms of knowledge in situations where there are inevitably divisions and hierarchies, differences in interpretation, and unequal power relations.
 However, they allow alternative forms of (unpatentable) knowledge – such as farmers’ knowledge - to be valued, in a more ‘bottom-up’ approach to supporting local agricultural economies or improved health services. Innovation is then more a means to overcome obstacles, based on social relations and cooperation, and involves different knowledge types (not just bioscience).
 
For example, GeneWatch UK is currently involved in co-operative research via the EC-funded project ‘Facilitating Alternative Agro-Food Networks’ (FAAN).
 The FAAN project engages academics and civil society organisations (CSOs) in ‘co-operative research’ and in future research agenda-setting on ‘Alternative Agro-Food Networks’ (AAFNs), carrying out research with stakeholders to: 

· analyse how current policies (on the European, national and regional levels) facilitate or impede the development of AAFNs, and how policy frameworks could better facilitate them.

· identify further research needs relevant for AAFNs and thus to inform future research agendas.

· analyse how AAFNs link types of innovation – organisational, cultural, economic and technological – as a basis to broaden EU research policies on the ‘knowledge-based bio-economy’.

In 2008, the Department for Innovation, Universities and Skills (DIUS) launched a consultation on its ‘Vision for Science and Society’, following a survey which found that only 21% of the public agree that 'the public is sufficiently involved in decisions about science and technology'. 
,
 However, the consultation was heavily criticised by researchers on science and innovation policy who argued that a radical revision of the relationship between science and society is required, which reviews past experiences properly and reflects in a fundamental way on how to support more democratically and technically robust science and technology policies.
 In GeneWatch’s view, the most serious omissions from the listed areas for action were the actions policy-makers need to take to better understand, evaluate and communicate the limitations of techno-scientific claims, and to make more democratic, transparent and accountable decisions about research funding priorities.

Decisions about the knowledge-based economy and Europe’s Lisbon Strategy have been neither transparent nor democratic, and most citizens remain unaware of the commitments that have been made; sceptical of the claimed social and economic benefits; and concerned about the influence of commercial companies and the increased level of surveillance and control. 
,
 Research suggests that they have lost trust in decision-makers and do not believe that science is being conducted for the public good, or that economic growth should be pursued regardless of the human or environmental costs.

Although some scientists will have concerns about public interference in the research agenda, the Haldane Principle (which is often cited to state that scientists rather than politicians should determine how research funds are spent) does not reflect reality because the entire system of research funding is now shaped by institutional commitments to the knowledge-based economy. Public engagement is meaningless unless it is allowed to influence research priorities, with the aim of helping to direct research investments in a way that meets societal needs. There is no evidence that scientific excellence would suffer as a result. For example, the Scottish Government’s decision to take on board public concerns about growing GM crops has not had any adverse effects on Scotland’s reputation for world-leading research in science.

The European Commission-funded project ‘Participatory science and scientific participation: The role of civil society organisations (CSOs) in decision-making about novel developments in biotechnologies’ (PSx2) involved people from CSOs (including GeneWatch UK) and academics in a study about participation in science.
 Based on evidence gathered from interviews in ten European countries it found that, contrary to popular perception, CSOs that were engaged in debates about the development of agricultural biotechnology are not anti-science, but felt that current policy-making frameworks are disproportionately orientated towards the co-operation between science and industry, leaving other actors either under-represented or not represented at all. Although the original intention of the project was to focus on ‘good practice’ in participation, it found that CSOs believe themselves to be operating within a structure that fundamentally denies them opportunities for meaningful participation.
The people who were interviewed in the PSx2 project believed that there is a need to re-examine the way science feeds innovation so that the whole process is more transparent and equitable. The report concludes that participation at the regulatory stage of the science and innovation process can only occur if civil society has been on board ever since the agenda setting stage. It argues that it is not legitimately possible to expect CSOs or wider society to participate if they have not been consulted or involved at early stages, simply because the products of the innovation process that are to be regulated come to be perceived as totally alien and unsafe. On the contrary, if these products result from both a combined effort and a shared path, all the actors involved will be ‘responsible’ for the outcomes that they can legitimately perceive as ‘belonging’ to them. The report concludes that, although this wider involvement would inevitably slow down the innovation process, it may uncover problems before huge investments are made and also lead to more creativity in innovation because of broader range of experience drawn upon. The report also highlights key recommendations and ten principles of effective participation.
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