Submission to the Government consultation “Science and Innovation: Working Towards a Ten-Year Investment Framework”.

GeneWatch UK, April 2004.

GeneWatch UK is a policy research group concerned with the science, ethics, policy and regulation of genetic technologies. Our submission therefore emphasises the role of these technologies in agriculture, health and sustainable development. However, we feel that the points we make have broader significance for science and technology in general.

We strongly welcome the Government’s decision to take a strategic view of its investment in science over the next ten years. Government has a central role to play in ensuring that taxpayer’s money is spent wisely and that public need and benefit is considered when research funding decisions are made. We also welcome the important recognition that the research base must respond to the needs of public services as well as the economy.

We make a number of general comments and recommendations below, rather than answering the 20 questions posed in the consultation document.

Our main conclusion is that Government should not simply hand research investment decisions over to commercial companies (for example by providing ‘matching funds’ for commercially-driven research projects), but develop its own investment strategy which serves the public interest. It is critical to involve the public in developing this strategy so that: 

(i) important research gaps and priorities that will not otherwise receive sufficient investment are identified and funded; 

(ii) public concerns about particular technologies or approaches are identified at an early stage and research strategies adapted accordingly; 

(iii) the research needs of public bodies (such as the NHS) and neglected constituencies (such as the socially excluded) are met; 

(iv) there is more accountability for how taxpayers’ money is spent; 

(v) public trust in science and the Government’s own ability to make informed decisions is improved. 

1. The need to acknowledge a broader remit for science

The strategy proposed focuses largely on a single narrow objective for science policy – namely to develop new technologies to improve economic prosperity and quality of life. Whilst this is an undeniable potential benefit of scientific research, science plays a much wider role in society by developing our understanding of the world around us. 

Science is commonly used to try to predict the impact of different decisions, by Government and others, including the potential costs and benefits to the environment and human health. Science therefore plays a key role in the Government’s ability to manage risk
 and may inform decisions on, for example:

· Policy and strategies in health, agriculture and energy;

· The pros and cons of adopting particular technologies;

· Regulatory frameworks and their implementation;

· The financial risks of making particular R&D and investment decisions;

· The cost-effectiveness of different approaches to achieving policy goals.

By focusing on innovation and the need for links with business, the consultation document downplays the many important roles for science which are of no interest to commercial companies, or which may conflict with commercial objectives. For example:

· Research and development of new treatments for ‘neglected diseases’ and development of ‘intermediate technologies’ for poor countries, where the market provides no incentive for commercial investment;

· Independent assessment of evidence of harm relating to commercial products or processes;

· Evidence supporting public health measures which may impact negatively on the market for some industries (e.g. tobacco, alcohol or fast food).

Recommendation: The Government should give fuller consideration to the role of science in informing decisions and the institutional structures needed to best fulfil this role.

2. The need for ‘joined-up’ Government

Commercial companies typically take a strategic approach to R&D funding, identifying areas where they expect to make a good return on their investment. The Government should play a similar role in identifying areas of research which may provide significant public benefit or help to avoid harm. This implies a need for ‘joined-up Government’ where policies in health, agriculture and sustainable development inform the research investment decisions that are made.

The inclusion of a reference to the Wanless review is welcome and illustrates how health policy decisions and priorities can and should influence research investment strategies. Public health research is obviously an area where there is little incentive for commercial investment, but enormous potential benefits to the taxpayer and to quality of life. The King’s Fund has made the same point more broadly in relation to the lack of research directed towards the needs of the NHS
. In some cases there is simply no commercial incentive to undertake particular types of research, leaving important gaps. In other cases, the most cost-effective health strategies (bringing the greatest public benefit) may conflict with commercial strategies that seek to maximise profits. 

Major Government purchasers, such as the NHS, should not be forced simply to react to new technologies as they arise. They can and should also play a role in shaping research investment decisions so that they meet public needs. This can apply directly to public research funds, but the Government, as a major customer of healthcare products, can also influence the research strategies adopted by commercial and charitable sector by playing a leadership role.

There is also a danger that by allowing science to be driven by a particular commercial agenda, it can, in the longer run, become excessively narrow in scope, stifle innovation and leave us with a knowledge base that is inadequately prepared to deal with changing environmental or social circumstances. This problem has been seen with the intellectual and economic commitment to the development and use of genetic modification in agriculture, loss of public plant breeding efforts, and privatisation of genetic resources that started in the 1980s.  In the 2000s it has become clear that an agricultural science base centred on GM has not been able to respond to the demands for a more sustainable agricultural system or answer wider questions about environmental and human safety posed by the public. 

The focus on molecular biology facilitated commercialisation of certain sectors of the agricultural production system but has left the knowledge base of other sectors impoverished. In turn, this contributes to selective economic gain for those supported sectors.  Sustainable agricultural systems, such as organic production, can be as equally wealth generating as chemically based systems, although the distribution of the wealth will be very different.  A diverse knowledge base is required to support these different sectors, rather than creating an artificially narrow base favouring one area of commercial interest.  The fashion for biotechnology certainly led to negative outcomes for society and industry and the emerging fashion for nanotechnology could lead us to suffer the same fate. Diversity should be an important principle in the science investment framework.

Recommendation: The investment framework adopted should not be purely science-led or business-led but should include processes to allow the public interest and needs of public bodies to influence the research agenda. It should also encompass diversity as an important principle to encourage innovation, provide a more balanced knowledge base for society and to ensure all sectors can benefit from new developments in science and technology.

3. The need for a realistic and transparent appraisal of the relative benefits of different research strategies

It is an important part of science to base research strategies on the best available existing knowledge of how physical, biological and environmental systems work. This should not mean the elimination of risky, ‘long-shot’, or blue-skies research, but does mean that strategies need to adapt to increasing knowledge and not pursue trendy theories at the expense of more credible research. 

The best current example of poor use of resources is the decision to fund the UK Biobank. The biobank’s scientific protocol is not supported by the majority of genetic epidemiologists and is based on an out-of-date and misleading view of the role of genes in common diseases
,
,
. The underlying health strategy (“genetic prediction and prevention”) will not work for most diseases in most people
 and has cost implications which have been described as “staggering”
. The decision to fund the setting up of the biobank infrastructure inevitably implies an open-ended commitment to future funding. The biobank’s scientific protocol was never properly peer-reviewed, its start-up funding having been allocated in a separate stream outside the normal funding processes
.

Similarly, research on xenotransplantation (for example, transplanting pig hearts to humans) has been driven more by hype than by reality. There is little realistic prospect for overcoming immune rejection of animal organs, the compatibility of animal organs with human physiology is highly questionable and there is known to be a risk of transferring viruses from animal to human populations, which is difficult to justify
.

Uncritically evaluated claims for the power of genomics are, therefore, driving research agendas in unproductive directions. This is also becoming evident in DEFRA’s development of sustainable farming and food research priorities. A workshop description considering ‘the impact of global and technological drivers on farming and food’ says that ‘consumers will also be more aware of these technologies and diets may be individually tailored based on genetic risk’, even though this approach has little or no foundation in science except the science of marketing. The expectations raised by such claims and their failures will not only lead to false investments but also a erosion of confidence in science and technology.

There has been a welcome expansion of multi-disciplinary research into the impacts of new science and technology, such as the Innovative Health Technologies Programme of the ESRC and its new Centres for Genomics. The inclusion of social research projects in the remit of the Genetic Knowledge Parks is also welcome. However, Government’s ability to draw on this expertise seems sadly lacking. Last year’s White Paper on Genetics in the NHS
, for example, involved no assessment at all of the potential costs or benefits of using genetic tests to seek to prevent common diseases or adverse drug reactions or the difficulties already experienced in clinical practice in assigning individuals to ‘high, medium or low’ genetic risk categories for breast cancer. There is also a danger that the ability of the Knowledge Parks to assess these new technologies is compromised by the partnerships that they are making with genetic testing companies and their commitment to patenting and commercial application of the technology.

Government needs to develop the ability to make its own assessment of R&D investment risk, on the taxpayer’s behalf, so that it does not simply subsidise failing business strategies. It must also recognise that the US market for innovative products is often very different from the European one, and European consumers may not fall for misleading marketing strategies such as selling skin cream
 or breakfast cereals
 that are supposedly tailored to an individual’s genetic make-up. The biotech industry has recently made a case for more Government support
. However, it requires this support because investment has dried up due to the fact that few investors have made any money
,
. Similarly, drug discovery has slowed since the Human Genome Project
 and many pharmaceutical companies now regret their over-investment in technologies such as gene databases
. If the Government is to subsidise industry research strategies it needs to be able to make an independent assessment of their likely success
. Maintaining the independence of science and implementing policies to prevent conflicts-of-interest is therefore critical to developing an accountable and effective Government research strategy (see below).

In general, the Government needs the ability to assess the pros and cons of different research projects in a more transparent and objective manner, taking into account their scientific merit, social implications, and the views of the public (see below). 

Recommendation: The desire to compete with other countries on commercialisation of the human genome or other scientific projects should not be allowed to over-ride a realistic and transparent appraisal of the science, costs and benefits of particular research projects.

4. The need for public involvement and public accountability

Public involvement can significantly improve research investment decisions by identifying important public needs and concerns before significant funding, training and infrastructure commitments are made. One example of public involvement in research is the Alzheimer’s Society’s award-winning “Quality Research in Dementia” programme (a unique example of a ‘consumer-led’ research programme, which has identified new research priorities)
. Another is the “DIY Citizens’ Jury” conducted by the Policy Ethics and Life Sciences Research Institute (PEALS) at the University of Newcastle upon Tyne, which investigated the issue of how to prevent falls in the elderly
.

However, such positive examples are rare and the underlying shaping of the science agenda remains largely closed to public scrutiny. Public input is critically important to decide in what areas of innovation is welcome and economic growth to be encouraged
. Unless accountability is introduced, science will not be able to gain the trust of the public. Research investment will also continue to be wasted by failing to take account of public needs and concerns (e.g. the massive investment in GM crops for which there is no consumer demand). Research on public attitudes successfully identified public concerns about GM crops and food
 and might have led to investment in alternative research strategies had these concerns been taken seriously at an early stage.

One obvious example of a research area which could benefit significantly from public involvement in funding decisions is preventive health, since public reactions and compliance are critical to the success or failure of different public health strategies. This means broadening public involvement strategies beyond patient groups to include the public as a whole.

Recommendation: The Government should cease its reliance on committees of industry and scientific representatives as its key source of information on what research to fund. Public and democratic involvement in setting research priorities is critical to making wise research investment decisions and regaining public trust.

5. A reappraisal of Intellectual Property Rights and measures to limit conflicts-of-interest are needed.

Research has shown that whilst most people are positive about science, support is not uncritical and a majority agree with statements such as “The independence of science is often put at risk by the interest of their funders,” and “The funding of science is becoming too commercialised”
.

It is particularly difficult to justify the dominant role of the tobacco and food industries in academic health research, where clear conflicts of interest can arise. For example, a 1997 survey identified only one UK medical school that had not accepted tobacco funding from 1988-1994
 and sponsorship of academic researchers by the food industry is ubiquitous
. Problems will arise when any industry dominates research funding on the health, safety or environmental impacts of its own products or processes. 

Commercial interests can also significantly distort funding priorities. For example, as the Nobel Prize-winning geneticist Sydney Brenner has noted, research into the genetics of obesity (a major preoccupation of the pharmaceutical industry) is unlikely to be either an effective or affordable means of tackling the growing epidemic of obesity
.

Patents can have positive or negative impacts on research and innovation. The granting patent claims on gene sequences allows unprecedented monopolies on scientific discoveries and is widely regarded to have had negative impacts on scientific research
.

Recommendation: The Government should encourage academic institutions to adopt a code of ethics that requires them to both vet and declare all funding sources and create a register of interests
. The Research Councils should adopt Cancer Research UK’s Code of Practice, which seeks to keep its funds separate from funds derived from the tobacco industry
 and explore the options for developing similar codes in other areas where significant conflicts of interest may arise. The practice of patenting gene sequences should end.
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