+Meeting of the All-Party Parliamentary Group on Science & Technology in Agriculture
4.30 – 6.00pm, Wednesday 28 January 2009, Committee Room 12
Agricultural science – bridging the gap between basic and applied research

Present – Members:

David Kidney MP (Chairman)
Lord Selborne

Richard Benyon MP

David Curry MP

Stakeholders: 

Paul Rooke, AIC; Barney Holbeche, NFU; Helen Ferrier, NFU; Martin Savage, nabim; Sam Millar, CCFRA; Colin West, MAGB; Wendy Gray, CPA; Richard Summers, BSPB; Mark Wilson, BPEX; Charlie Battle, AIC; Daniel Pearsall, Group Administrator.
1. Welcome & introduction

David Kidney introduced the theme for the meeting – how to close the gap between basic and applied science - as one of the most important issues facing agricultural research in the future. This had become an issue of particular interest for the All-Party Group, and it was therefore disappointing that more Members had not been able to attend.    

2. Guest speakers

Professor David Leaver 
[David Leaver recently retired as Principal and Chief Executive of the Royal Agricultural College and prior to that he was the Professor of Agriculture at Wye College and Imperial College. His research career has been in applied research relating to the dairy industry. He is a former President of the British Society of Animal Science, and of the British Grassland Society. Currently he chairs the Defra LINK Programme in Sustainable Livestock Production, and is a member of the Council of Food Policy Advisors.]  
Professor Leaver explained that his presentation derived from a paper on agricultural R&D prepared for the Commercial Farmers Group (CFG) – a group of leading UK farmers and academics. During 2006 and 2007 the CFG had raised concerns over food security and the need to maintain a competitive farming industry to protect the nation’s food production capacity. Innovation and research were seen as key elements to maintain productivity, hence the paper produced on the topic. While the prevailing view at that time had been that food security was not a problem for a trading nation in a global marketplace, tighter supplies and rising food prices over the past 18 months had since brought food security much higher up the agenda.
Professor Leaver noted that the role of agricultural research in responding to the combined challenges of food security, climate change and resource conservation was now increasingly recognised in political and scientific circles. However, a major problem was that productive agricultural research in the UK had been in decline for over 20 years, with the closure of many research institutes, agricultural colleges, university agriculture departments, extension services and demonstration farms. 
Government policy had been formulated on the basis that funding of universities and the remaining research institutes would essentially be for basic science research with the expectation that the industry would fund the applied research. 
While not unique among other countries in reducing public funding of agricultural R&D, Prof Leaver argued that the UK had taken a much more aggressive approach in withdrawing funding for R&D aimed at increasing agricultural productivity. 
The average public agricultural R&D spend for developed countries was about 2.3% of agricultural GDP with a further 2.9% derived from private sources. 
At the recent Oxford Farming Conference, Environment Secretary Hilary Benn had stated that Defra and BBSRC were collectively investing £138m in research for the industry - about 2.4% of agricultural GVA or GDP.  On the face of it this appeared comparable with other countries, although it remained unclear what proportion of this funding was directed towards supporting agricultural productivity and competitiveness – a crucial distinction. In Prof Leaver’s view only a very small proportion of that total was used to support agricultural productivity and competitiveness, and that was how the UK differed from other countries.

Prof Leaver argued that the policy changes in publicly-funded science research had hit agriculture harder than other sectors principally because the industry was made up of micro-businesses too small to fund applied research individually. The levy bodies of the AHDB funded by the industry, whilst making an important contribution, did not have the financial capacity to replace the loss of government funding (collectively they supported research equivalent to approximately 0.3% of agricultural GVA). 
Policies on research, especially the Research Assessment Exercise in universities, had reduced the status of applied research because it was not recognised as ‘world leading’. Universities and research institutes had reduced their involvement and provided few career or PhD opportunities for young people interested in research to increase agricultural productivity. Not surprisingly the remaining agricultural scientists in universities and research institutes involved in research directly linked to the industry were getting older and fewer.
Prof Leaver highlighted differences in the R&D chain between the ‘pharmaceutical product’ model and agricultural R&D. In the former, innovation typically occurred at the basic science level through ‘blue-sky’ research, and was then taken on by the relevant industry to develop into products through applied research. This route was possible for a chemical or biological product such as a pesticide or a vaccine, but would not apply to successful innovation in relation to improved methods of crop and animal husbandry which required integrated solutions from a range of natural and social sciences.
Prof Leaver argued that in agriculture the R&D chain was more complex, requiring knowledge to flow in both directions and with innovation occurring at all levels (including farm-level), not just at the basic science level.

The loss of research capacity had created a knowledge and innovation vacuum within the UK agricultural R&D chain. Despite Government attempts to address the situation by providing funds for knowledge transfer, research policy was still based on the pharmaceutical model of knowledge and innovation moving in one direction. The connectivity between the industry and basic science had been lost, and so had the innovation and development previously seen at the applied research level. 

Citing a 2003 study by Thirtle & Holding, Prof Leaver suggested that the loss of research capacity had clearly damaged the UK agricultural industry’s competitiveness: 
‘The UK started out in the high-growth club (of agricultural productivity) but has joined the poorer performers since the reductions in public R&D in the 1980’s’ and ‘…the UK system is still dominated by basic R&D which indeed the government suggested it should be. Near market adaptive research was left to the private sector. This may be the wrong prescription for the new millennium’.
The Thirtle and Holding analysis used Total Factor Productivity (TFP) estimates to compare different countries in terms of productivity growth. This highlighted the poor rate of growth in competitiveness since the mid-1980s, which coincided with government policies of withdrawing support for agricultural productivity R&D, and was possibly one of the factors explaining the reducing contribution of UK agriculture to UK food supplies, which had shown a decline of about 1% per year in self-sufficiency over the past decade.

Prof Leaver suggested that future research priorities needed to focus on farming systems which required fewer inputs without reducing yields. Innovative science would be needed at all levels to underpin these technologies, while at the same time delivering  public goods including landscape and habitat benefits, watershed management, reduced emissions and sequestration of carbon.
Future policy for agricultural R&D required a new approach, not a return to the R&D infrastructures of the past, and Prof Leaver offered the following six-point plan as a starting point:
1. Elevate the status of applied R&D (including knowledge transfer) especially in research institutes - it should not be seen as inferior to basic science research 
2. Provide career opportunities and rewards which are comparable with those of other scientists in order to attract outstanding scientists
3. Provide studentships for PhD training for young scientists in applied agricultural research
4. Re-balance existing research budgets in universities and research institutes with an increasing proportion of the total directed towards applied research and development
5. Develop additional agricultural research funding streams from both public and private sources
6. See a leadership role taken by the Agriculture and Horticulture Development Board in addressing the ‘market failure’ in agricultural R&D, with the objective of establishing a fully functional and integrated R&D chain 
Prof Leaver indicated that many countries were now taking the issue of food production very seriously, and highlighted the plans of the Australian Agri-Food Flagship Programme to deliver 'large investments in research, that are targeted to achieve specific goals and deliverables'. He noted that the UK had not focused its research programmes and infrastructure in such a way for a considerable time. 

In conclusion, Prof Leaver urged a swift and positive outcome to the Technology Strategy Board’s plans to establish an agri-food platform to succeed the current Defra LINK Programmes. However, it would require an adequate level of funding, the reinstatement of a functioning R&D chain and, after 25 years of moving in one direction, a cultural change within the UK’s agricultural research community.
In response to a question from David Curry MP regarding the relative agricultural performance of developed nations in recent decades, Prof Leaver agreed to provide a chart for circulation to Members of the Group, showing a comparison of agricultural Total Factor Productivity for different countries since the mid-1970s.  
Professor Jonathan Jones

[Jonathan Jones (JJ) graduated in Botany from Cambridge (1976); and gained his CASE PhD with Cambridge University Genetics Dept and the Plant Breeding Institute, Trumpington, in 1980.JJ was a postdoctoral fellow at Harvard University in 1981 and 1982, working on symbiotic nitrogen fixation. 

From 1983-1988, JJ worked in the private sector as a scientist in a startup agbiotech company (Advanced Genetic Sciences, Oakland, California) founded to exploit new developments in molecular biology for crop improvement. 

In 1988, he moved to the UK to be one of the first recruits at The Sainsbury Laboratory, John Innes Centre, where he is currently Head of Laboratory.

JJ was elected a Professor at the University of East Anglia in 1997, a member of EMBO in 1998, and was elected Fellow of the Royal Society in 2003. He currently participates in the Royal Society working group on food security.]
In considering the future research needs of the UK’s plant science sector, Prof Jones suggested that recent food price rises had not been ‘just a blip’, but were the result of many ongoing factors including, significantly, increased demand for meat from the world’s middle class. 

Producing higher yields from the same amount of land and inputs would not only improve prospects for food security, but would also help reduce agriculture’s environmental impact. 
Extraordinary advances were taking place in plant genomics and the knowledge base underpinning crop improvement, opening up exciting new opportunities in plant science. It was clear, however, that for non-hybrid crops such as wheat, a market-based approach was not providing the R&D investment required to exploit these opportunities. 

The UK’s Plant Breeding Institute had been the envy of the world, with synergy created by placing top quality scientists alongside leading plant breeders. Prof Jones considered that privatisation of the PBI in 1987 had been a mistake, resulting in a narrowing of the research pipeline. 
Prof Jones argued that there was an urgent need to invest in public sector germplasm improvement programmes for wheat, rapeseed and other crops. Public investment needed to be sustained and long-term, not a one-off funding round like the Crop Science Initiative. Importantly, Prof Jones suggested that public sector involvement could lead to improved public acceptance of new technologies such as GM. 

Furthermore, plant science research policy would need to be joined up, with DfID, Defra and BBSRC all working and funding together. In the context of science, devolution had been unhelpful, with excellent scientists at SCRI now ineligible to receive BBSRC funding. 

Prof Jones supported Prof Leaver’s earlier suggestion that the linear R&D model was inappropriate for agriculture, and that innovation, or problem-solving, occurred at all stages of the R&D chain. The main route to market for innovation in plant science was through crop varieties with improved performance – yet investment in public sector plant breeding and training had collapsed. While the private sector had focused on more profitable crops such as maize, soy and cotton, wheat was at risk of becoming an orphan crop because the commercial returns – limited by seed royalties and farm-saved seed – offered a low incentive for private sector investment.  
Prof Jones argued that using GM – safe, effective and fast - would be the easiest route for public sector plant science, but the tainted perception of GM had not only blocked potential projects and recruitment of scientists, but had also led to the creation of absurd regulatory hurdles and costs, unaffordable to the public sector and so perpetuating private sector control of the technology. 

Prof Jones highlighted a number of important areas where public sector wheat breeding could contribute and support the work of commercial plant breeders. These included the more active use of global genetic resources to re-synthesise wheat and introduce greater diversity into elite germplasm; development of hybrid wheat; enhanced use of genomics and genetic mapping for breeding, trait discovery and selection, as well as training the next generation of plant breeders.   

Prof Jones argued that all Government departments and agencies should work together to support a public sector plant breeding initiative. Although Defra appeared to care more about farmland birds than food production, this should be central to its future mission. Improved yield of biomass crops should be on the agenda for DECC, while DfID should recognise the value of improved germplasm and training for plant breeders.         
Prof Jones cited the US National Plant Genome Initiative as an example of successful collaborative action between Government departments and research organisations to provide a focus on research into plants of economic importance and plant processes of potential economic value. 

Such a solution was possible in the UK, but would require a change of focus within Defra away from policy development towards problem solving and productivity. Although more biomedical in its focus than its predecessor AFRC, BBSRC had a credible and effective peer-review mechanism which was used by DfID to evaluate research proposals congruent with its mission. Prof Jones suggested that such a joint approach could be followed by Defra, or alternatively Defra research funds could be transferred to BBSRC.   

Prof Jones highlighted the major progress taking place in crop improvement in the US private sector, warning that Europe was being left in the dust. Monsanto’s projected doubling of maize and soybean yields by 2030 was, in Prof Jones’ view, a realistic prospect, with 50% yield gain due to enhanced breeding, 50% from biotech traits. These yield improvements would be delivered alongside major advances in the water and nitrogen use efficiency of agricultural crops.  
In conclusion, Prof Jones called for a joined up approach from UK Government departments to support a major programme of investment in public sector breeding and training. In view of the progress taking place at an international level, this should encourage public/private partnerships to allow new gene discoveries – eg for drought tolerance, nitrogen use efficiency – to be tested and adapted in UK varieties and environments.

Prof Jones indicated that advanced discussions were already taking place, involving leading plant science organisations such as the John Innes Centre, NIAB and Rothamsted, with a view to submitting a public sector plant breeding proposal via BBSRC as part of the 2009 Comprehensive Spending Review. He urged Members of the Group to support the proposal.

3. Questions & discussion

Lord Selborne sought confirmation of the total UK spend on agricultural R&D, suggesting that while it would be unrealistic in the current circumstances to expect a major new tranche of research funding, there was a need to review and rebalance existing R&D expenditure. Defra in particular should be asked why their research spend was not aligned with the new policy priorities, such as food security. 

Prof Leaver confirmed that a total figure of £138m had recently been cited by Environment Secretary Hilary Benn, suggesting an overall total of £164m when AHDB and other sources of agricultural research funding were included. 

David Curry MP noted that the speakers had been relatively complimentary about DfiD, and uncomplimentary about Defra, but there was another department, DECC, where arguments needed to be developed to support the key role of research and innovation in responding to potential problems. He noted that although Defra was strapped financially, the department had at least recognised that if the bee population disappeared, agricultural production would collapse, and additional funding for bee research had recently been announced. He also called for Government to take a tougher stance against the activities of anti-GM protestors in vandalising GM crop trials – the information from these trials was needed to allow informed, science-based decisions about the technology to be taken.  

Richard Summers (RAGT Seeds and BSPB Board Member) agreed with the analysis that UK agriculture, and plant breeding particular, stood at a crossroads. Commercial plant breeding was the only route to market for advances in plant genetics, yet the financial returns to plant breeders did not allow more speculative investment in breeding methods, gene discovery or trait selection as described by Prof Jones. He was strongly supportive of the case for creating a bridge of public sector translational research between basic science and plant breeding. However, it would be important to develop clear arrangements for the transfer of germplasm to commercial breeders – at what stage, in what form, how IP protection would be managed etc – to ensure plant breeders did not find themselves competing with a subsidised public sector breeding programme. 

Mark Wilson (BPEX) agreed that there was a lack of new blood coming through in agricultural science, and noted that research institutes and departments were closing down now – how quickly could a solution be found which would reverse that process, or was it too late? 

Prof Leaver suggested that the solution lay in changing the criteria for rewarding research from high science publication to practical innovation and application, but such a cultural shift would take a long time to implement. A more simplistic approach would be to rely on other countries to carry out the research, with the UK picking it up a few years later. 

Helen Ferrier (NFU) agreed that pinning down the allocation of Defra’s R&D spend was problematic – much of it covered monitoring and policy development. A strategic change was needed to include reference to the importance of agricultural productivity in Defra’s Public Service Agreement (PSA) – especially following the transfer of the climate change PSA from Defra to DECC. 
Dr Ferrier noted that a major programme of Government funding had recently been announced to support innovation in the UK car industry. An equally compelling case could be made for the potential public good and wealth creation opportunities – in food, knowledge and technology – from similar support in agriculture. The fragmented structure of the farming industry – comprising thousands of micro- businesses – meant there was a limit to what could be achieved by individual farms. 

Martin Savage (nabim) highlighted a general concern within industry over the anticipated loss or re-structuring of Defra LINK projects given their success in forging effective public / private partnerships.
Wendy Gray (CPA) asked how public perception of GMOs could be changed. Prof Jones reiterated his view that the involvement of public sector research organisations in developing the technology could be key. While the public saw little benefit from current GM crops, the recent publicity surrounding the development of purple GM tomatoes with cancer-fighting properties at the John Innes Centre had generated enormous public interest, including people asking for seed and requests to take part in feeding trials. 

Prof Leaver highlighted the role of DIUS – overseeing the universities and research councils – in emphasising the need for research to deliver impact, and for Defra to embrace productivity as a strategic objective. But industry must also show demand for research – even after successive CAP reforms there remained a sense that unsubsidised sectors, such as horticulture, were more hungry for innovation. The UK industry should also look elsewhere for models of good practice, such as New Zealand. 

In conclusion, David Kidney thanked all participants, and speakers in particular, for their contribution to a stimulating debate. The Group was keen to develop a series of recommendations to Government in the form of a 10 year plan for UK agricultural research and development. This session would prove extremely valuable in formulating the Group’s proposals.        
