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Introduction

The CFG has been active for some years in promoting discussion on the issue of food security and it holds a strong view that UK agricultural competitiveness is a key component. It considers that a competitive industry reduces UK vulnerability to global fluctuations in the availability and price of food, and increases its ability to meet the significant environmental challenges in land use. 
The CFG has emphasised the important contribution that agricultural R&D can make to the industry’s competitiveness, and has highlighted how government policy on R&D funding has failed to deliver the needed innovations in technology. Policy since the mid-1980’s has been based on the premise that concentrating research funding in high quality basic science will ultimately lead to the uptake of new ideas and technology by the industry. This ‘linear model’ of the research chain assumes that market forces will pick up innovations in basic science and develop them, but for the most part this has not occurred in agriculture. In a successful research chain knowledge flows in both directions between science and practice, and innovation is also needed between science and practice for success to occur. The consequence of this withdrawal from funding of applied agricultural research has been a severe erosion of infrastructure and expertise, and this has led to a vacuum being created between basic science research and practice.

The CFG therefore welcomes this consultation both in its focus on the crucial area of food security and the indication it gives that BBSRC will direct some of its research effort towards the challenges facing the agricultural industry. These are mainly concerned with increasing agricultural productivity whilst at the same time reducing the environmental impact of food production systems.
Response to questions in the consultation
Q1. Are the challenges outlined in paragraphs 8 to 20 the most important drivers and wider considerations as the background to food security? What other considerations or drivers should be taken into account?
The CFG considers that paragraphs 8 to 20 provide a comprehensive description of the challenges and main drivers affecting food security. 
In addition it believes that policies taken at both UK and EU level can have important impacts on food security, in particular those policies which adversely affect the competitiveness of agriculture in the EU and UK. Examples of such policies include the recent EU legislation on pesticides, the legislative constraints in the EU to the introduction of GM crops, and in the UK the reduction of applied research capacity over the past 20 years which has been much greater than in other countries.
Policies such as these that lead to reduced competitiveness in food production result in increased reliance on imported food. This is damaging to our own economy, it increases the risks to food security, it increases the environmental impact of food production, and it transfers (unfairly) some of this environmental footprint (use of energy, water and soils) to other countries.  

Q2. What, if any, additional overarching issues need to be taken into account when formulating priorities for research relating to food security?
The CFG is supportive of an approach to research which is more integrated and systems-based. It believes that research programmes should be devised that are firmly aimed at solving the future problems of the agri-food industry. It outlined these issues in its 2008 paper ‘The need for a new vision for UK agricultural research and development’ (www.commercialfarmers.co.uk). 
At present, research agendas, research priorities and research careers are driven primarily by the ‘world class science’ objective and focus on developing a deeper understanding of the biology of plants and animals. This model relies on industry to keep new science under review and exploit it where opportunities arise. Whilst this approach may work reasonably well for products such as pharmaceuticals, pesticides and possibly crop varieties, there is ample evidence that the influence of this world class basic science research on UK agricultural innovation has been minimal for several years. A more integrated R&D chain is necessary with applied research being an important component of innovation as well as being part of the two way communication between basic science and the industry. Applied research is not simply translational for basic science into practice, it can also respond to industry needs using a problem-solving approach.
Q3. Please comment on the research targets for crop production – which are the most important and/or most urgent priorities, and what other important topics should be added (including wider social and economic considerations)? For the top priorities, please indicate time scales if possible.
The 18 listed research targets for crop production are valid, and the CFG welcomes the use of priorities targeting practical solutions especially those listed from 32a to 32g, and believes it is essential that research programmes are structured and managed to focus and deliver on these objectives.
The latest CFG paper on ‘Agricultural and Horticultural R&D Priorities’ (further details at www.commercialfarmers.co.uk) incorporates many of the priorities listed by BBSRC, and for crops can be summarized briefly as:
1. Genetic improvement exploiting the latest biotechnology methods to increase productivity (output per unit of input), to control pests and diseases, to reduce environmental impact and to increase nutritional benefits to human health.
2. Increased productivity and reduced environmental impacts of systems through precision technology developments.
3. Improvement of soil structure using crop management systems with lower

energy input (per unit of output).
4. Prevention and control of pests and diseases to minimise the incidence and impact of both endemic and exotic organisms.
The timescale is one of urgency for all these and therefore applying short-, medium-, or long-term to these priorities does not seem appropriate, particularly as many programmes will inevitably have long lead-in times.
As indicated in Q1 the CFG supports the view that the regulatory issues relating to pesticides and genetic modification as outlined in 32r are detrimental to agricultural competitiveness and ultimately to food security. 
Q4. Please comment on the research targets for livestock and fish production – which are the most important and/or most urgent priorities, and what other important topics should be added (including wider social and economic considerations)? For the top priorities, please indicate time scales if possible.
The CFG agrees that increasing efficiency of livestock production through improved genetics, nutrition, and management provides the best means of combining increased economic efficiency with reduced environmental impact for livestock systems (34a). 

It also agrees that ‘managing the threat from and impact of animal diseases’ (34b to 34g) is a high priority. The UK livestock industry has suffered for 20 years from a range of existing and new diseases (especially BSE, F&M, and TB) which have put it in a disadvantageous position in terms of competitiveness compared with other countries.

The CFG is strongly supportive of the multi-functional role of livestock farming in the hills and uplands (34j), but it considers that efficiency of production should also be a research priority along with quantifying the environmental and social benefits of these farming systems.
It shares the concern over the loss of farm animal infrastructure for research which has occurred over the last 20 years. Facilities and staff expertise are needed not only ‘to support prevention, surveillance, diagnosis and treatment of animal diseases’ as in 34j but also to carry out applied research programmes and to act as a conduit between science and practice. 
Q5. Please comment on the research targets for agricultural practice – which are the most important and/or most urgent priorities, and what other important topics should be added (including wider social and economic considerations)? For the top priorities, please indicate time scales if possible.
The CFG considers that 36b, 36c and 36f have the highest priority for agricultural practice. The ‘practices for maintaining the structure and fertility of soils, avoiding erosion and compaction’ will require an increased understanding of how soil

management (especially nutrient supply methods and tillage systems) affect soil

structure and crop yield. It also believes there is a need for engineering research to further develop precision farming technologies which reduce energy inputs in tillage operations, which sustain or improve soil physical conditions and which reduce chemical inputs.
Livestock are important in the delivery of ecosystem services and in particular there is an urgent need to understand their role in carbon sequestration within grassland and forage crop systems in order to exploit this contribution more fully.
Q6. Please comment on the research targets for food safety – which are the most important and/or most urgent priorities, and what other important topics should be added (including wider social and economic considerations)? For the top priorities, please indicate time scales if possible.
Q7. Please comment on the research targets for nutrition, food quality, processing and manufacture – which are the most important and/or most urgent priorities, and what other important topics should be added (including wider social and economic considerations)? For the top priorities, please indicate time scales if possible.
Q8. Overall priorities for research Considering all the research targets outlined:
(a) Which should be the most important overall priorities?
(b) What (if any) additional research targets would make a real difference?
(c) Does the UK have sufficient facilities/ infrastructure to deliver the research, and if not, what are the additional needs? (for example, see para 35 and 38)
(d) In which topics could UK research make the greatest impact in improving food security for developing countries?
(a) The highest priority is to have research targets that are aimed at increasing productivity (efficiency of production) and therefore the competitiveness of UK agriculture. There has been a dearth of such research over many years and this has resulted in a decline in the industry’s competitiveness. The main priority is to increase crop yields through genetic improvement and precision technology in a lower external input (chemicals, nutrients, energy and water) environment. 
(b) Develop tillage methods that improve soil structure and with reduced energy inputs.

Increase the efficiency of livestock production (output of product per unit of input) through genetic improvement in order to increase economic returns and reduce the environmental footprint.

(c) The UK has lost much of its facilities/infrastructure in the agricultural and horticultural R&D chain over the past 20 years. Unfortunately there appears to be a continuing belief that innovation only occurs at the basic science level, and all that is needed is a knowledge transfer structure to put new ideas into practice. This approach has failed.
It is important that a new way forward is found and this should not mean a return to previous R&D structures. The research institutes have the potential to provide many of the missing components in the research chain. However the required facilities and staff expertise in applied R&D have been significantly reduced in most institutes and the policy of transferring research institutes into universities will only accelerate the decline in industry-focused research programmes, infrastructure and expertise.  
The quickest way to reinstate a functioning R&D chain would be for appropriate research institutes to be given the responsibility of refocusing their research programmes on the food security agenda. This would include as a minimum one institute focusing on arable crops, one on horticulture and one on livestock. This would mean each of these institutes having the infrastructure required for applied research, and to be responsible for collaborating with other organisations on demonstration and knowledge transfer activities. The infrastructure required includes facilities for plot and field-scale research in arable and horticultural crops plus glasshouse facilities for horticulture, and large animal indoor and field-scale facilities for livestock. Most importantly however is to have applied scientists working in the research institute who understand and are connected to the industry.
(d) There are a number of international initiatives relating to the control of diseases eg Global Initiative on late blight in potatoes and on black stem rust in wheat. It is important that the UK is fully involved in these initiatives where it can make a significant research contribution, especially in genetics and breeding. 
Q9. Knowledge transfer
(a) How should the translation of research into practical application for food security be best supported? (you may wish to consider separately the needs of the UK and those of developing countries)
(b) What new funding mechanisms for knowledge transfer and translational research would be beneficial?
(c) How can relevant industries be encouraged to invest more in R&D?
(a) As discussed, the practical application of R&D requires a functioning R&D chain including basic science research, strategic and applied research, and knowledge transfer activities including demonstration farms and farmer discussion groups. Applied research operates at the interface between basic science and practice. It is influenced by knowledge from both, and whilst it is concerned with translating basic science research into practice, this is not its only role. It should be recognized that innovation also occurs at this level, and some applied research will respond directly to industry needs in problem-solving research programmes.
(b) There will be constraints on public sector funding of R&D for some years but the CFG would like to see an increasing proportion of current BBSRC spending going to applied research within appropriate institutes as discussed in Q8. Currently the direct contribution of farmers to research funding through the levy bodies of AHDB is small, amounting to about 0.3% of UK agriculture GVA. This reflects the micro-business structure of farming and its inherent low profitability. It is important that BBSRC collaborates with AHDB and other funders at the applied research level.
(c) For pre-competitive applied research the 50:50 funding model as in the Defra LINK programmes provides an appropriate incentive for industries to be involved, and this has proved successful over many years. This funding model is the mainstay of applied research funding in many countries, and it is a concern that Defra is proposing to close the LINK programmes. It remains to be seen whether the intended Agri-Food Innovation Platform in the TSB is a good model for agri-food industry research and whether it will take on board the successful elements of the LINK Programmes.
Q10. Training, skills and career paths
(a) What important areas of expertise and what levels of skills related to food security are in short supply (please provide evidence if possible), what are the causes of the shortages and how best should these needs be met?
(b) What areas are most urgent to address, and on what basis should investment in training and skills be prioritised?
(a) There is a shortage of research scientists involved in applied research. One such assessment for arable crop scientists by the Rothamsted Research Association
  indicated how few such scientists remain in this sector. In soils there is a dearth of expertise remaining which understands the interaction between tillage regimes and soil structure, soil nutrients, soil water and crop establishment
. In livestock there are few quantitative geneticists remaining in universities and colleges, and those involved in the nutrition of livestock and in the management of grazing and forage crops are in severe decline. Across crops and livestock there has been a significant loss of engineers engaged in research leading to practical solutions.
      Since the mid-1980’s the science relating to agriculture has become narrower and deeper with a focus on understanding how organisms work, not how this knowledge can be applied. This policy has produced outstanding science and scientists and is to be commended, but the CFG believes that whilst scientific discovery should have a high priority in government research policy, the application of new knowledge for the benefit of society is equally important. This has been sadly neglected for too long.

(b) The lack of expertise in applied agricultural research across most disciplines means there is an urgent need to bring in new blood. Training young scientists in the disciplines associated with applied research, and the provision of scholarships to support PhD’s are needed. The key to such training is for studentships to be partly funded by government and partly by industry, and with the industrial funder providing some of the research facilities and work experience for the student. The CASE industrial studentship model currently used by BBSRC could provide an appropriate framework for such training but will have to be adapted for collaboration with the agricultural industry. Nevertheless, young graduates are not attracted at present to PhD studentships in applied research because there are few jobs available in universities and research institutes in these disciplines. A policy to introduce such training opportunities in applied agricultural research will therefore fail if there is no clear career structure available for these students to enter on completion of their doctorates.
Q11. Coordination across funders
(a) How should coordination of research related to food security be improved (in the UK and internationally)?
(b) What overseas models for funding and coordination should the UK consider adopting?
(c) What will be the most important opportunities to maximise the effectiveness of UK research spending through coordination with activities overseas?
(a) There is a need for a government-led national body and a national research programme focused on R&D relating to food security in which public and private sector funders and research organisations come together to provide a coordinated approach to research priorities, objectives and funding. This body would also be responsible for coordinating activities with the EU and international bodies such as FAO and the CGIAR.
(b) The CSIRO Australia ‘Sustainable Agriculture Flagship’ and ‘Food Futures Flagship’ programs should be examined. These are set up with multidisciplinary scientists and with targeted funding at ‘specific goals and deliverables’. The Food Futures Flagship program was described by Dr Bruce Lee of CSIRO at the 2009 Oxford Farming Conference. These Flagship programs could provide useful ideas for adoption in the UK. 
(c) A national body and national research programme focused on food security will have the opportunity to contribute globally to food security issues. A coordinated approach with other countries will avoid duplication of research and will encourage research collaboration internationally.
Q12. Regulatory framework In what ways does the regulatory framework in relation to food production and supply present barriers to improving food security, and how best might any such barriers be overcome?
The regulatory framework should be evidence-based, and should not operate as a barrier to innovation as it presently does for example in disincentivising R&D into genetically-modified crops.

Q13. Public engagement
How can we best capture the views, aspirations and concerns of stakeholders, including different interest groups across society, and ensure that these contribute to developing a food security strategy?
Q14. What additional barriers (beyond those outlined) may prevent the successful implementation of a strategy for research to improve food security, and how might such additional barriers be overcome?
Q15. Please provide any further comments on any issues that are relevant to this consultation.
� The Commercial Farmers Group is a group of producers and academics with no affiliations or alignments which seeks to promote debate on the issues of food security and agricultural competitiveness in the UK.
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