Government
Office for

Science

UK CROSSGOVERNMENT
FOOD RESEARCH AND
INNOVATION

STRATEGY

Drparlmt it fo

Bl e P24 77 +sBBSRC [HHER

Department for Business

defra™ BIS

Innovation & Skills The Scottish
Government et Gnted crm z
FOOD NATURAL
DH ' Department STANDARDS Technology Strategy Board RESEARCH ENVIRONMENT
af Hagith AGENCY rivin i COUNCILS UK RESEARCH COUNCIL




UK Cross-Government Strategy for Food Research and Innovation

Foreword: Professor John Beddington, Government Chief Scientific Adviser

CONTENTS

Summary

1.

Introduction
1.1 Aims, audience and scope

2. Policy Goals and Vision
2.1 Policy goals
2.2 Vision
3. Context and Role for Research
3.1 Global challenges
3.2 The UK food system
3.3 Importance of research and innovation
4, Research and Innovation Landscape
4.1 Organisations and remits
4.2 UK research strengths
4.3 Funding
4.4 Cross-government programmes
4.5 Supporting business
4.6 European Union and international
4.7 Horizon scanning and futures
5. Research for a Sustainable Food System
5.1 Research challenges
5.2 Regulation
6. Strengthening Links
6.1 Common goal
6.2 Vision for joining up
6.3 Links and collaboration
6.4 Principles and mechanisms
6.5 EU and international links
6.6 Key activities
7. Research Infrastructure, Skills Capacity and Translation of Research
7.1 Research infrastructure
7.2 Skills capacity
7.3 Translation of research into use
7.4 Key actions
8. Making it Happen
8.1 Next steps, monitoring and review
8.2 Indicators for measuring progress
Annexes:
1. Summary table of key actions highlighted
2. Remits of individual Government Departments, Research Councils and Non-Departmental
Public Bodies
3. Challenge matrix: examples of competing pressures in the food system
4. Breakdown of research funding data
5. Acronyms



Foreword by Professor John Beddington, Government Chief Scientific Adviser

The 2007/08 food price rises shocked many in the developed world from the belief that stable
or declining food prices and assured supplies could be taken for granted. In the developing
world the impact of higher prices came on top of existing levels of food insecurity, making the
impacts far more severe, particularly on the poorest and most vulnerable in society.

Whilst the events of 2007/08 were driven mainly by short term factors, they highlighted the
challenge mankind faces to feed 1 equitably, sustainably and healthily i a global population
approaching 9bn by mid-century.

At the same time, policy makers in the UK and internationally, and increasingly in the major
emerging economies, are grappling with the problem of rising levels of obesity and diet
related disease. It is a grim irony that 1 billion adults globally are overweight, and 300m are
obese, whilst in the developing world a billion people remain malnourished and under-
nourishment plays a part in more than half of all child deaths.

But it would be wrong to see food policy only as a series of challenges. The agri-food sector
in the UK and globally is vast, presenting huge opportunities for those businesses able to
thrive and innovate, including to meet the increasingly sophisticated demands of UK
consumers who place high value on the quality, taste and provenance of the food they eat.

This strategy addresses the contribution of research and innovation to meeting these and the
many other challenges on food. It links closely to the shared vision set out in Food 2030 of a
sustainable and secure food system, and to achieving the U Ksplanned aid in the developing
world.

For the first time, it represents a joint research strategy for food research and innovation that
extends across the UK public sector i and in doing so fulfils a commitment from the Cabinet
Of f i ¢ 8&amd Maf@ebs report, as well as the collective agreement of Food Ministers
across the UK.

As set out in this strategy, the issues surrounding food are frequently complex, inter-
connected and multi-faceted. Often they extend across organisational responsibilities.
Solutions must take account of this complexity to be coherent, and if they are to succeed
need to draw on the breadth of knowledge and understanding that is available from many
disciplines, organisations and sectors.

With this in mind, a core aim of this strategy is to provide a framework to facilitate a more
coordinated and collaborative approach between those public sector bodies involved in
funding, commissioning and delivering research in the UK, linking with the private sector,
consumer and other organisations wherever relevant.

In 2008/09, public investment in research and innovation across the UK amounted to some
£400m. It is clearly critical, not least in the current economic climate, that we secure best
value from this investment.

I am enormously grateful to the many organisations and individuals who have contributed to
the development of this strategy. A number of important new actions are set out within it.
However, of equal value | believe is the commitment to new levels of cooperation that its
development has helped secure across government, including the Devolved Administrations
in Scotland, Wales and Northern Ireland.



Summary

The UK has a world leading science base which can contribute substantially to
achieving the vision of the Government food strategy - Food 2030 - for a sustainable
and secure food system, linking social, environmental, health and economic factors,
and in developing the policies to deliver this.

Indeed,th e Go v e r goaiefor théfeod system can only be achieved through a
strong contribution from research and innovation, to provide the evidence to support
effective, joined-up policies and to ensure the development and dissemination of new
knowledge, technologies and skills. The topic of food is inherently complex and multi-
faceted, and the research and innovation landscape reflects this complexity.

This Strategy provides, for the first time, an overarching government framework for
food research and innovation across the UK.' Current programmes are placed within
the context of broader policy goals and research challenges. Highlighted throughout
are examples of past successes, good practice and where joint working is already
strong, on specific research and on cross-cutting issues. However, the Strategy also
recognises the need for further commitment to co-ordination and sets out how this
will be pursued.

There are real challenges ahead for policy makers and researchers, and for the food
industry from producers to retailers, with pressures on our food system set to
increase sharply in the decades ahead. However, the UK has great strengths in its
science base and in industry on which it can draw to meet these challenges, and to
exploit the opportunities for innovation and new markets that exist. Innovation in a
commercial context clearly takes place predominantly in industry. However,
Government has a key role in stimulating this not only through the impact of its
research investments but also by investing in education and skills, and through
effective regulation, procurement policies and setting of product standards.

Key initiatives highlighted in this Strategy include:

e anew multi-partner food security research programme, co-ordinated by
BBSRC and delivered jointly with relevant Research Councils and government
departments, and including close engagement with industry and the third
sector. Key aims include strengthening research coordination and
partnerships, building a more integrated community of researchers, funders
and users that extends across disciplines, organisations and sectors, to
provide multi-disciplinary research to ensure a sustainable and secure food
system; [Section 6.6]

e anew Technology Strategy Board led Sustainable Agriculture and Food
Innovation Platform, co-funded by Defra and BBSRC with up to £90M over 5
years, to fund innovative technological research and development in areas
such as crop productivity, sustainable livestock production, waste reduction
and management, and greenhouse gas reduction; [Section 6.6]

e adoubling of research investment in agriculture by DFID over the next five
years to provide farmers in developing countries with access to technologies
and to help national governments with more effective agricultural policies,

! Reference to Government in this document will refer to the UK Government, unless otherwise specified
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based on a robust evidence base. Important progress is also being made
towards strengthening the institutional arrangements at international level that
will help maximise the value of these investments; [Section 4.1]

e to exploit opportunities in the European Research Area through co-ordination
mechanisms such as ERA-NETs and Joint Programmes, and collaboration
through the Research and Technology Development (RTD) Framework
Programme more generally; [Section 6.6]

e a major Foresight study looking over the long term at the ability of global food
systems to feed the predicted future world population of 9 billion healthily and
sustainably, set to launch its findings in October 2010; [Section 4.7]

e anew BBSRC Advanced Training Partnership scheme to provide a range of
specialist high level training (masters, professional doctorate and continuous
professional development) to meet industry needs in partnership with the
higher and further education sectors; [Section 7.4]

e the development of new indicators to monitor research collaboration,
innovation and skills within the suite of indicators being introduced by Defra for
a sustainable and secure food system; [Section 8.3]

This Strategy was developed by a cross-government group under the chairmanship
oftheGover nment 6s Chi e, fProfSssar &ohntBedddington. Ahe Foodks e r
Research Group (FRG),? including representatives from the Devolved
Administrations in Scotland, Wales and Northern Ireland, aims to provide leadership
in addressing the issues set out in the Strategy, and will oversee its implementation.
The Gr oup 6 shawibaebr strengthemed through the new Food Research
Partnership (FRP) established to bring FRG members together with senior
representatives and experts from industry, the research community and others
outside government. The FRP has provided further valuable input to the development
of the Strategy to promote a more coherent and coordinated approach on food
research and innovation across the UK.

2 Further information on the Food Research Group and the Food Research Partnership is provided in Section 6.4
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1. Introduction

1.1 Aims, Audience and Scope

The challenge set by the Cabinet Office Food Matters® report in 2008 was for
Government to join up its efforts on food policy looking at health, food safety, the
economy and the environment. It noted that many of the elements required for a
comprehensive food policy already existed but that central Government needed to
better integrate them, and work with the public, food chain businesses and other
stakeholders to put a new policy framework in place.

This Strategy sets out how the Government plans to maximise the contribution of
research and innovation to meeting its goals on food, responding to the need for
stronger links between research activities across the public sector.

A joined-up approach on food research and innovation is vital: to underpin coherent
policy making, to maximise the contribution of UK research in addressing domestic
and global goals, and to help the UK benefit from opportunities of vast global
markets.

From both a policy and research perspective the topic of food is highly complex.
There are many interests across Government Departments and Research Councils,
a large and diverse industry sector, and an extensive range of scientific disciplines
that are relevant, ranging from biotechnology through to behavioural research. Yet
the importance of bringing these strands together is clear, to support the overarching
goal of:

0 a sustainable diet, which is affordable, safe and healthy, in the UK and globally,

with a thriving UK agri-food business sector.

This document does not set out to replicate or replace those strategies and research
plans developed by individual organisations. Rather, it aims to draw more strongly
the links between these, and to focus on cross-cutting issues where cooperation is
beneficial, for example on skills and infrastructure issues.

The Strategy is centred on the contribution of the public sector, but it also considers
the important links and shared interests with the wider research communities and
users, in industry and elsewhere.

Definitions

It is challenging and probably artificial to arrive at a single definition of food research,
given the strong links and interactions with a range of other areas, from the
environment to human health, from biofuels to global trade policies. This document
does not attempt it. However, its dominant focus can be seen as being broadly in the
central space illustrated in the diagram below:

% http://www.cabinetoffice.gov.uk/strategy/work_areas/food_policy.aspx



http://www.cabinetoffice.gov.uk/strategy/work_areas/food_policy.aspx

Figure 1. The food space and its interactions with other areas

Food: from agriculture, aquaculture and fisheries to processing, consumer affairs and diet

Effects of the climate change

Global commodities on agriculture & aquaculture; Competition and synergies with biofuels and
markets and world trade A waterand land use; and v biorenewables; and effects of energy prices
policies " biodiversity on food

Food Centric Issues

Enviro e:t
kA iD 4 * Increasing populations and demand on food

¢ Competition for agricultural land from multiple
sources: industry, housing, leisure

Economics,
politics and,_
social

) Eniréy

¢ Increasing costs and impacts of global food
distribution networks

*  Changes of diet in key developing nations (change to
higher protein/meat diets)

. Emerging
technologies ¢  Potential impact of global pandemics of animal or

plant diseases and new emerging diseases

Research &
development

*  Food safety, including pathogens and toxins

. Public attitudes to food and farming (e.g. GM,
v organic food, pesticides, greater ethical treatment of
animals, food costs)

» Nanotechnology
in agri-food . Food waste, at farm, processing and in the home
Nutritional
Industry ¢ Understanding personal nutrition for health or

requirements

linked to health v sardival
Underpinning biology, *  Changing requirements of food supply linked to
chemistry, economics, changing demographics
engineering and social

. *  Biofortification of crops to improve nutrition
science

+  Environment, sustainability and resource use

This Strategy comprises broadly three parts:

Chapters 1-5 set out the context and the overarching policy, funding and delivery
framework for food research and innovation, including: the Governmenté sision for a
sustainable food system; the role and priorities for research linked to major UK and
global challenges; a review of the current landscape of organisations and
programmes; and an assessment of key research challenges.

Chapters6and7s et out t he plamsvoestrangthemng futare impacts
and joint working, including mechanisms to improve collaboration across the public
sector and with other funders and stakeholders, and to enhance cooperation on
cross-cutting issues such as research infrastructure, skills and the translation of
research into use.

Chapter 8 then explains how outcomes will be monitored and assessed.



2. Policy Goals and Vision

2.1 Policy Goals

Major challenges lie ahead, both for the UK and globally, in the way we produce and
consume food.

The UK Government and Devolved Administrations are strengthening their
approaches to food policy, including by developing a shared understanding of their
goals and priorities for the food system.* To strengthen cross-government leadership,
Defra has a new Departmental Strategic Objective, to ensure sustainable, secure
and healthy food supplies.

In August 2009, Defra published its UK Food Security Assessment, analysing the

challenges and risks to UK food security and the resilience of supplies. It also

describes the Governmentodos plans for ensurin
sufficient supplies of safe and nutritious food in the face of the challenges ahead.”

The overall vision of the Governmentf o0 o d s t Foal 208@pfpr.a sustainable and
secure food system (see box 2.2) identifies what an economically, environmentally
and socially sustainable food system should look like in 2030. It builds on four
established strategic policy objectives for food, which are to secure:
e fair prices, choice, access to food and food security through promotion of open
and competitive markets;
e continuous improvement in food safety;
changes needed to deliver healthier diets; and
e a more environmentally sustainable food chain.

Investment in science and technology is an integral component to achieving this
vision, and to meeting the challenges on food security identified, as well as promoting
a thriving business sector to increase economic productivity and sustainability.

The Government is equally committed to addressing poverty and hunger and to
promoting sustainable food systems in the developing world. This includes meeting
the Millennium Development Goal (MDG) to halve the proportion of people who
suffer from hunger by 2015. The food crisis of 2008 highlighted the volatility of
international food markets, the need for increased global food production and the
inter-connectedness of food issues in the UK to events globally. Whilst the price of
the supermarket shopping basket increased in the UK, in developing countries the
crisis meant hunger for an additional 110 million people, and permanent health
damage for more than 40 million malnourished children.®

Support for agriculture and related research and innovation in developing countries is
acentralpartoft h e Go v e rappmamfor éaskling hunger globally as well as
for a more sustainable food system. The UK also has an important role in making the

“The term Afood systemd is used to -medavaebasec food supp
productbn, processing, manufacturing, distribution, retail, catering and consumption and their environmental,
economic and societal impacts.

® http://www.defra.gov.uk/foodfarm/food/sexty/assessment.htm

® DFID 2009. White Papér Chapter 2: Promoting Economic Recovery and Greener Growth.
http://www.dfid.gov.uk/Documents/whitepaper/vep2.pdf
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case for increased investment in food and agriculture research internationally,
mobilising global resources e.g. in the G20 and through the United Nations.

2.2 Vision

The Governmentd s f oo d FoddR208Adse3 gut a visSion for a more sustainable
food system as follows:

What we want by 2030¢ . ...

e Consumers are informed, can choose, and afford, healthy, sustainable food. This
demand is met by profitable, competitive, highly skilled and resilient farming,
fishing and food businesses, supported by first class research and development.

e Food is produced, processed, and distributed to feed a growing global population
in ways which:

- use global natural resources sustainably;

- enable the continuing provision of the benefits and services that a healthy
natural environment provides;

- promote high standards of animal health and welfare;

- protect food safety;

- make a significant contribution to rural communities, and;
- allow us to show global leadership on food sustainability.

e Our food security is ensured through strong UK agriculture and food sectors, and
international trade links with EU and global partners, which support developing
economies.

e The UK has a low carbon food system and the food chain is efficient with
resources i any waste is reused, recycled and used for energy generation.

The above goals were developed following extensive consultation’ with stakeholders,
includingviaan onl i ne &dod2030§ and alongside a linked consultation
on key indicators for a healthy, sustainable and resilient food system.

Many of the elements required for comprehensive and fully joined up food policy are
already in place, but there is scope to strengthen policy coordination and delivery,
and 1 as this Strategy aims to do i to promote a more coherent approach on
research and innovation to support these goals.

" http://www.defra.gov.uk/foodfarm/food/security/
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3. Context and Role for Research

3.1 Global challenges

Climate change, population growth and the inexorable rise in global demand for food,
energy and water, combined with rising affluence, threaten to create conditions for a
Oper fect s-telatedmtiallenges, impadtirmystrongly at the global level but
with implications for all countries.

Food security® is affected by many physical, economic, environmental, political,
social and other factors, including poverty, health, food production and distribution,
consumption patterns, infrastructure and access to markets, and is undermined by
events such as natural disasters and conflicts. Improved food security is important for
global reduction of hunger and poverty, and for economic development. One aim of
the Millennium Development Goals is to reduce by half the proportion of people
suffering from hunger by 2015. The number of people chronically affected by hunger
rose in 2008 from 700 million to over one billion largely as a result of increased food
prices.

The resilience and sustainability of the global food system will be severely tested by
the need to sustain a population projected to reach around 9 billion in 2050, within
the constraints of available land, energy and water, and while protecting the natural
environment and coping with unavoidable climate change. Food security, poverty
eradication, climate change and the environment are all inextricably linked, and
understanding this interrelationship will be crucial to delivering the necessary
increases in food production required in a sustainable way.

The UN has predicted that food demand will rise by around 50% by 2030, with global
population set to reach around 8.3 billion on this timescale and consumption patterns
changing as people move out of poverty around the world. The growing trend
towardsmo r e @ we s tdiets in emergipgle@m@omies, with higher levels of
meat, fish® and dairy consumption, will significantly increase the pressures on land
and water resources. There will be both threats and opportunities for traditional food
industries and food supply.

Climate Change and Africa

The current dependence of most of Africa on rain-fed agriculture leaves millions of people highly
vulnerable to minor changes in climate. The risks of increasing variability and unpredictability of rainfall
are much greater than any increase or decline in overall rainfall. A new study10 has found that by 2050
hotter conditions, coupled with shifting rainfall patterns, could make anywhere from 500,000 to one
million square kilometres of marginal African farmland no longer able to support even a subsistence
level of food crops, although the land, on which some 20 to 35 million people currently live, may still
support livestock.

Increasing food production to meet this rising demand will present major
environmental challenges, both at a global level, via the contribution of agricultural
and food systems to greenhouse gas emissions, and more locally, such as through

8 Defined by the FAO as being achieved when all people at all times have physical and economic access to
sufficient, safe and nutritious food for a healthy active life.

° Globally, fish provides protein for a billion people. In the UK, people are encouraged to eat more fish (target of

two portions a week), whilde UK currently imports 75% of the fisheats, and exports 50% of fiskcatches.
YNairobibased | nternational Livestock Research I nstitute
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pressures on biodiversity, ecosystems, soil and water. At the same time, global
climate change will exacerbate these factors and bring added pressures on food
production in many countries. Despite policies to mitigate climate change and adapt
to its impacts, an increasing dominance of negative over positive impacts can be
expected in all regions over time, such as through droughts, chronic water scarcity,
increasing temperatures, changes in prevalence of animal and plant diseases, and
frequency of extreme events such as floods.

Looking to the oceans, attention will be needed to manage world fish stocks, with
threats to marine ecosystems from unsustainable exploitation, climate change,
acidification and other pressures such as tourism and heavy industry.

A projected increase of 45% in energy demand by 2030 and the need to reduce
greenhouse gas (GHG) emissions will put upward pressure on energy prices, which
will impact directly on food supplies through increasing running costs of agricultural
machinery, processing plants and transport, and indirectly e.g. through increased
costs for energy intensive fertilisers and pesticides. Availability of some key inorganic
nutrients (especially nitrogen, phosphate and potassium) will also be an issue.

By 2050, agriculture will still be the largest user of freshwater resources in most
regions, although its share is expected to decline relative to industrial and domestic
uses. Under current water use practices, increases in population and changes in diet
are projected to increase water consumption in food and fibre production by 70-
90%.™ The risk of regional conflict is expected to increase as a result of greater
competition for water resources from major river systems, particularly the Nile.

A rising and increasingly urbanised population will bring greater pressures on land for
industrial, housing and other municipal uses. There is also potential for loss of land
due to rising sea levels and salinification of major alluvial floodplains (e.g. in
Bangladesh and the Nile delta). Pressures to preserve natural habitats and
ecosystems, and carbon sinks such as forests, limit the scope to expand land for
agricultural production. For example, the OECD estimates that there is potential for
an additional 1.6bn hectares of land in Africa to be used for agricultural production,
but this would have major implications for GHG emissions since much of it is forest.
Higher food prices and demand for biofuels may add to the pressures, along with the
purchase of land in developing countries by richer nations for their own food
production in poorer nations.

A further challenge comes as obesity and other diet-related diseases are increasingly
important national and global health issues. The WHO projects that by 2015
approximately 2.3 billion adults will be overweight and more than 700 million will be
obese’?, and obesity is growing rapidly in low and middle income countries,
particularly in urban areas.

3.2 The UK food system

The UK food and drink supply chain accounts for 7% of GDP and employs 3.7 million
people. It is intimately linked to global markets, and although advanced and efficient
by world standards the UK will need to respond to the same global challenges and

! Comprehensive Assessment of Water Management in Agrictitymé/www.iwmi.cgiar.org/Assessment/
12 http://www.who.int/mediacentre/factsheets/fs311/en/index.html
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pressures outlined above, through both coherent policies and a broad spectrum of
research.™

For example, farmers will need to adapt and innovate to deal with climate changes,
biodiversity action plans and farming regulations, particularly extended nitrate
vulnerable zones, revised fertiliser rules, mycotoxin appraisal for grain assurance,
and tighter restrictions in licensing and use of pesticides. Food manufacturers,
processors, distributors and retailers will need to be more resource efficient and
tackle waste throughout the food system, and to further reduce food safety hazards
and risks (including from imports). Rising food and input prices have sharpened
attention on the need for more efficient resource use throughout farming and food
systems to increase productivity.

The food system as a whole is responsible for around 18% of UK greenhouse gas
emissions, and will need to contribute to the UK Government and Devolved
Administrationsétarget, set in statute, to reduce UK emissions by at least 80% by
2050, with challenging interim targets en route.

Currently, food wasted in UK homes costs the average household £480 a year.**
Eliminating this waste would equate to the carbon saved by taking 1 car in every 5 off
the road in the UK. It would also be the equivalent of increasing primary food
production by 66% in terms of the volume of food available for consumption.

Patterns of consumption are changing and having significant effects on the health of
the population. An estimated 70,000 premature deaths could be avoided each year if
UK diets matched nutritional guidelines. Although consumers are better informed and
more demanding about the food they eat than previous generations, obesity is rising
in the UK. If no action is taken, predictions suggest that by 2015 60% of men and
50% of women will be obese.*® Being overweight or obese increases the risk of
developing heart disease, Type 2 diabetes, high blood pressure and osteoarthritis.
Poor diet also contributes to a number of other health conditions, such as anaemia.
In this regard, there is a need to better understand consumer behaviour and the
factors throughout the supply chain influencing food and lifestyle choices.

Working with business on diet and health

In 2007, the Government OfficeforSci enc e 6 s F opubdished @ mdjor dtudyaeramining the
complexities of the problem and reviewing future trends and possible solutions. The report Tackling
Obesities, F brought feesh@bights inte thedgrowing social, economic and medical threat
of obesity. Importantly, the study developed a novel system-based approach to the challenge and set
out the key components of a strategy to meet it. The study provided the underpinning scientific
evidence to informthe Go v er n me nt 6 sandrineJanpanyr2@@ DH and DCSF jointly published
Healthy Weight, Healthy Lives: a cross-government strategy for England, including an additional
investment of £372 million in tackling the problem over the period 2008-11.

13 Defra July 2009. The Future of our Farmihgp://www.defra.gov.uk/foodfarm/policy/farming
future/documents/farrfuture-leaflet090709.pdf

“WRAP, 2009. Household Food and Drink Waste in the UK.

http://www.wrap.org.uk/downloads/Household _food_and_drink_waste_in_the- Wdport.4cc106b2.8048.pdf

15 At present, body mass index (BMI) is routinely used to measure for overweight and obi$itywRight

(kg) divided by height (m2). The following figures drased on a report by theternational Obesity Task Force

(IOTF) and refer to €aucasian population. Underweight <18.5; Normal ranger2846. 9; Over wei ght :
Preobese 251029.9; Obes class | 3034.9; Obeseclass1IB39 . 9; and Ob e AlthoughiBellsss 111 O
useful on a population scale, it has limitations on an indivithval, where more specific means of body

composition measurement mayere useful and accurateéoresght Obesity study.
http://www.foresight.gov.uk/OurWork/ActiveProjects/Obesity/Obesity.asp
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The Government is not alone in being concerned about the issue. The problems of obesity, coronary
heart disease and diabetes, and the benefitso f 6 h e a | thasynovwedtd demnirg siage for food
manufacturers. Whilst simplistic answers are advocated by some, in practice the development of
effective solutions is challenging and a strong underpinning of research evidence is needed, ranging
from the basic science of nutrition to behavioural studies. It is not a problem that can be tackled by any
one organisation or policy in isolation, and the research needs are similarly complex and multi-
dimensional.

Recognising the shared public and private sector interests, a joint industry-research council fund
(DRINC) has been set up by BBSRC to support research in nutrition. Its first call for proposals in 2007
was oversubscribed ten-fold.

Separately, the FSA is working on a number of initiatives with industry, including to reduce the level of
salt and saturated fat, and to help them provide better information to consumers on their products.

3.3 Importance of Research and Innovation

A broad portfolio of evidence will be vital to meeting the Government® goals for a
secure, healthy and sustainable food system, in the UK and globally. Research will
be essential, for example, to increase sustainable food production, to better protect
against the constantly evolving threats to agriculture from pests and diseases, to
reduce waste, to safeguard human health and to promote better nutrition.

Research investment helps to improve policy and public services and the
performance of business, also creating new business opportunities. The research
and innovation system therefore needs to be well integrated with the food system to
make sure that the potential of new scientific advances is realised, and that the
research needs of the food system are communicated to the research community.
This will be important for helping to create a business environment which is
innovative, resilient to shocks and internationally competitive.

The UK Government and Devolved Administrations fund a wide range of research
directly relevant to food, from biosciences and medical research to economic and
social studies. This research falls broadly into six categories: policy, strategic, basic,
applied, experimental development and horizon scanning.

For research related to evidence-based policy making, the benefit comes from

developing and implementing more effective policies, grounded on the best available

evidence, and in their evaluation. This mitigates the occurrence of unintended

consequences of policies and ensures that policy goals and targets will be met.

Departments seek expert advice through Scientific Advisory Councils'® / Committees

(SACs) and other expert panelstopr ovi de an i ndependent &échall
help inform policy development, research strategies and priorities, and to assist

horizon scanning. Below are examples of the remits and contributions of some of the

Scientific Advisory Committees.

The Scientific Advisory Committee on Nutrition (SACN)"" provides advice to the FSA, DH and
other bodies on issues such as the nutrient content of foods, advice on diet and p e o p Ihwrifiosal
status.

'8 Defra Scientific Advisory Councihttp://www.defra.gov.uk/evidence/science/how/sac/about/index.htm
7 Scientific Advisory Committee on Nutritiomttp://www.sacn.gov.uk/
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The Spongiform Encephalopathy Advisory Committee (SEAC)'®, sponsored jointly by DEFRA, DH
and the FSA, provides independent advice on transmissible spongiform encephalopathies such as
BSE, CJD and Scrapie. Its remit is wide-ranging, covering public health, food safety and animal health
issues, providing advice on research priorities to reduce scientific uncertainties and assessment of
risks.

The Council of Food Policy Advisors, established by Defra, provides independent
advice on food policy with key stakeholder expertise, and has recently made
recommendations’® to Government which contribute to making steps towards a
sustainable, secure and healthy food supply.

Use of Evidence to Inform Policy Advice in Pregnancy?’

Peanut allergies

In 2008, the Committee on Toxicity21 considered a review of the latest scientific evidence on exposure

to peanuts in early life and the development of peanut allergy. It concluded® that:

o there is no clear evidence that eating or not eating peanuts (or foods containing peanuts) during
pregnancy, whilst breastfeeding or during early life influences the chances of a child developing
peanut allergy; and

o that the previous dietary recommendations are no longer appropriate because of a shift in the
evidence base since previous advice was issued in 1998.

Government advice was revised to reflect the latest scientific evidence and this new advice® was

issued in August 2009, following trials with consumers and health professionals to ensure that it is

clear and understandable.

Caffeine intakes

Recognising the need for more robust basis for advice on caffeine consumption in pregnancy, the FSA
completed in March 2008 a major study on the issue, involving around 2500 pregnant women.
Evaluating this and other studies published since it last assessed the health risks of caffeine in 2001*,
the Committee on Toxicity recommended that earlier advice to limit caffeine intake below 300mg per
day® be revised. The new advice, issued in November 2008%°, is to try to keep intake below 200mg
per day during pregnancy, as high levels of caffeine might result in babies having a low birth weight,
increasing the risk of some health conditions in the baby and in later life, or possibly even miscarriage.

T h eénnodation systemdin the agri-food chain describes the progression of an idea or
concept from basic research through the various stages of applied research and
development to use in the field, factory or home. As in other sectors, innovation
occurs only with the successful exploitation of new ideas i encompassing everything
from incremental improvements to existing processes to major developments that
might transform an industry. Although most innovation in a commercial context takes
place in the private sector, government has a key role in stimulating this. For
example, by investing in education and skills; through effective regulation,
procurement policies and setting of product standards; and through the impact of its
research investments.

'8 Spongiform Encephalopathy Adviso€ommitteehttp://www.seac.gov.uk/

“Defra 2009. First Report of the Council of Food Policy Advisors.
http://www.defra.gov.uk/foodfarm/food/policy/council/pdf/ctpat-090914. pdf

20 ESA Chief Scientists Annual Repohtttp://www.food.gov.uk/news/newsarchive/2009/sep/scirep09

L Committee on Toxicity of Chemicals in Food, Consumer Products and Environment (COT) is an independent
scientific committee that provides advice to the FSA, DH and other government bodies onguattersing
the toxicity of chemicaldttp://cot.food.gov.uk/

22 http://cot.food.gov.uk/cotstatements/cotstagmtsyrs/cotstatements2008/cot200807peanut

23 http://www.food.gov.uk/safereating/allergyintol/peanutspregnancy

24 http://cot.food.gov.uk/cotstatements/cotstatementsyrsatetaents2001/caffeine

% http://wwwfood.gov.uk/news/newsarchive/2001/oct/caffeinepregnancy

%6 http://www.food.gov.uk/news/pressreleases/2008/nov/caffeineadvice
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Reduced water use in strawberry production 1 East Malling Research, through a Defra funded
LINK project, are improving water use efficiency and fruit quality in strawberries. Research shows that
a 70% reduction in water use can be achieved through better scheduling of irrigation, with
improvements in flavour and shelf-life potential. Results are now being transferred to potatoes -
another crop with high water demand.

Tackling safety risks in Bangladesh i Children traditionally catch fish in rice fields in Bangladesh.
However 80% of the 16,000 tonnes of insecticides used in Bangladesh every year are applied to rice,
mainly to control stem borers. A DFID-funded project involving the Natural Resources Institute,
Bangladesh Rice Research Institute and agro-chemical company Syngenta, is trialling a new
pheromone based mass trapping approach as an alternative to insecticides. The technology has really
caught the farmers6é i magination and ev e iitobentadel
available to the farming community.

It is also important to recognise the international benefits of research undertaken in
the UK. Much knowledge generated from UK research, especially at the more
fundamental level, has global relevance, and research results generated in one
country can be used in another. A study of the impact of agricultural research in
developed and developing countries indicated economic rates of return of around
40%. On a global scale also, models show that without the contributions from the
Consultative Group on International Agricultural Research (CGIAR) poor countries
would have produced 7-8% less food, and world food prices would be 18-21%
higher, leading to a 5% average decrease in per capita food consumption in
developing countries.?’

Impacts of International Wheat Breeding Research

A review of the economic impact of efforts since 1973 by the International Maize and Wheat
Improvement Center®® (CIMMYT) to develop spring bread wheat varieties resistant to leaf rust found
that every 1990 US dollar invested in ClIMMYTOGSs
generated at least 27 times its value in benefits from leaf rust resistance in spring bread wheat alone.
The findings emphasis the importance of maintenance research in crop breeding programmes.29

Deploying new technologies, processes and knowledge that make our food
businesses more sustainable and efficient will be critical in meeting our economic,
environmental and social goals, including promotion of a thriving food sector. The
timescales to impact for research vary from the (almost) immediate to the long term
(years) depending on the area of work funded and the complexity of the issue being
addressed. The uptake of both biological and mechanical innovations in agriculture
may take many years, with a long lag of perhaps 1571 25 years between research
expenditures and widespread implementation at farm level.** Once benefits have
been demonstrated in trials, farmers need to be able to find and use these
innovations effectively. Thus it is vital to take a long term, strategic view and to
conduct research now to meet the future challenges, as well as developing
approaches to facilitate the timely transfer of new knowledge and technologies into
practical application.

2" CGIAR 2009. CGIAR Impactttp://www.cgiar.org/pdf/pub_cg_corp_folder_inserts IMPACT_10_09.pdf

pestic

wheat

8 The UK was a founder member of the Consultative Group on International Agriculture in 1972 and has funded

CIMMYT since then.

?Marasas, C.N., M. Smale, and R.P. Singh. 20 Economic Impact in Developing Countries of Leaf Rust

Resistance Breeding CIMMYTRelated Spring Bread Whe&iconomics Program Paper-04. Mexico.D.F.:
CIMMYT. http://www.cimmyt.org/english/docs/eco_paper/pp0401.pdf

%9 Note similar lag times have been observed in the translation of medical re§eaEchHContopoulogoannids,
G. A. Alexiou, T. C. Gouvias, J. P. A. loannidis (2008). Life Cycle of Translational Research for Medical
Interventions Science, 321 (5894), 12889 DOI: 10.1126/science.1160622
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IMPACT OF RESEARCH
A number of studies have estimated the benefits of UK Research Institute programmes:

John Innes Centre: Current JIC research has the potential to make a significant contribution to
reducing Septoria leaf blotch in wheat, the economic losses of which can be up to £36 million in
any one year in the UK alone.

The Institute of Food Research saves consumer wastage of food products estimated at £25
million per year through research which has led to extended shelf lives for food products..

Savings to farmers through research at Rothamsted Research into sulphur nutrition for crops
have been estimated at £50 million per year.

Joint DFID/BBSRC funding of disease research at the Institute of Grassland and Environmental
Research (now the Institute of Biological, Environmental and Rural Sciences IBERS) has led,
through collaboration with researchers at the International Crops Research Institute for the Semi-
Arid Tropics (ICRISAT) in Patancheru, India, to the development of a new variety of pearl millet that
is resistant to attack by downy mildew disease, a fungal disease that can reduce harvest yields by
up to 80%. Poor farmers in Haryana and Rajasthan now grow these hybrids over 150,000
hectares, both as food grain and for animal feed.

The economic benefit of long-term support for research faciliies was demonstrated by an
independent report by DTZ consultants, estimating that the Institute for Animal Health work on
bluetongue virus potentially saved the UK economy £485M and 10,000 jobs31

An independent assessment of economic impact of the Scottish Crops Research Institute
estimated a figure of £160 million per year return to the UK economy from an annual investment of
approximately £13 million.

31 http://www.iah.bbsrc.ac.uk/press_release/2009/2009_9.htm
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4. Research and Innovation Landscape

4.1 Organisations and Remits
Main Funders

The food research and innovation landscape encompasses a range of Government
departments, Devolved Administrations and other public bodies, including the
majority of Research Councils (RCs), the Technology Strategy Board (TSB), the
Higher Education Funding Councils, and a diverse industrial base.

The diagram below gives a broad view of departmental and Research Council
responsibilities across the different aspects of the production, supply and
consumption of food.

Figure 2: Food responsibilities across Government, Devolved Administrations
and Research Councils
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e The Department for Business, Innovation and Skills (BIS) is responsible for the
overall direction of UK research, innovation and skills policy, and provides funding
through the Research Councils (supporting basic and early stage applied research
and postgraduate skills) and the business-focused Technology Strategy Board. It
also provides support for the English higher education sector and the Sector Skills
Councils.

e The Department for Environment, Food and Rural Affairs (Defra) has primary
responsibility for UK food and agriculture policies with the strategic objective of
fensuring a thriving farming and food sector with an improving net environmental

17



impactand a sustainabl e, heal.Diey remidedce secur e f
portfolio spans the food chain from primary production to consumption (including

fisheries and aquaculture), and addresses the need for a resource efficient,

productive, secure and sustainable food system.

e The Food Standards Agency (FSA) protectst he publ i coen frermdrnt hd an
other interests in relation to food (as defined in the Food Safety Act 1990). It has a
wide remit for microbiological and chemical food safety across the whole food
chain, from farm to fork. It shares responsibility for nutrition with UK health
departments and has a patrticular role in helping consumers achieve and maintain
a healthier diet. It also has a role in ensuring consumers have the information they
need to make informed and effective choices about the food they eat, including
protection from food fraud and illegal practices.

e The Department of Health (DH) aims to improve the health and well-being of
people in England. It is responsible for developing policies for health protection,
health improvement and to address health inequalities. This includes promoting
healthier living and addressing food related disease, especially obesity and
diabetes and coronary heart disease. DH works across Government, with the food
industry and with other stakeholders, to help people improve their diets.

Progr ammes aday(B3Aded); healtlser food initiatives for schools
(Department for Children, Schools and Families -led), better hospital food and
0 He al t h yhel@lbvaimcont familles access milk, fruit, vegetables and
vitamins.

e The Department for International Development (DFID) promotes development
and poverty reduction in poorer countries, in particular through achieving the
Millennium Development Goals (MDGS). Its remit in relation to agriculture includes
providing poor farmers with access to technologies and helping national
governments make better policies. It supports the Consultative Group on
International Agricultural Research (CGIAR), regional research organisations in
Africa, and responsive programmes of research with BBSRC on crop science and
animal health. In order to get existing research and technology into widespread
use, DFID supportstwoPu bl i ¢ Pri vate Partnersded ps, and
programme. DFID plans to double its own spending on agricultural research over
the next five years, as well as pressing the case internationally for increased
research funding in Africa through its work on the Comprehensive Africa
Agriculture Development Programme (CAADP) and more widely through the
Global Partnership for Agriculture and Food Security (GPAFS).

e Scottish Government i through the Scottish Rural and Environment Research
and Analysis Directorate (RERAD), funds strategic research on sustainable and
profitable agriculture for plants, animals, land management and impacts on human
health, mainly in its five Main Research Providers (MRPs).** RERAD has a unique
position in the UK in commissioning four policy-relevant five-year programmes of
research fromitsf i ve MRPs al ongside acting as a Obr
to meet more immediate needs of policy customers in the Scottish Government.
Marine Scotland funds research in support of policies on the marine environment,
capture fisheries and aquaculture.Scot | anddés nati oieyl f ood anct

%2 Macaulay, Moredun and Scottish Crop Research Institutes, Rowett Institute of Nutrition and Health, Scottish
Agricultural College.
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&Recipe for Success™ was published in June 2009. Its aim is to promote Scotland's
sustainable economic growth by ensuring that the Scottish Government's focus on
food and drink, and its work with Scotland's food and drink industry, addresses
quality, health and wellbeing and environmental sustainability, recognising the
need to ensure access and affordability at the same time.

e Northern Ireland 7 the Department of Agriculture and Rural Development (DARD)
aims to promote sustainable economic growth and the development of the
countryside, and to assist the competitive development of the agri-food, fishing
and forestry sectors, taking into account the needs of consumers, welfare of
animals, and conservation and enhancement of the environment. New
arrangements have been established in Northern Ireland to support industry
engagement with government, including a revised strategic vision for the food
sector.

e The Welsh Assembly Government i The Rural Affairs Department, seeks to
support thriving rural communities where people live and work and enjoy a high
quality of life, through helping farming become more sustainable economically,
socially and environmentally. The Department is also responsible for fisheries and
sponsors the work of the Forestry Commission in Wales. The Welsh Assembly
Government has published its Farming, Food and Countryside Strategy®® in May
2009. The strategy sets out an action plan for a sustainable and profitable future
for farming families and businesses through the production and processing of farm
and forestry products. It has set targets to reduce GHG emissions by 3% per year
by 2011 and is working to develop dairy and red meat road maps for Wales to
promote best practice in reducing energy and water use and costs along the food
chain. Defra manage their research programmes and budget on an England and
Wales basis. Welsh Assembly Government officials liaise with Defra to ensure that
Welsh research needs are considered.

The Research Councils are executive Non-Departmental Public Bodies, established
to fund basic, strategic and applied research and related postgraduate training.

o Biotechnology and Biological Sciences Research Council (BBSRC) is
the lead research council on food, with responsibilities for bioscience
research spanning the food chain from basic plant, soil and animal science to
food science and human nutrition. Funding is primarily through HEI and
research council institutes, but BBSRC also funds industrial collaborative
schemes, international collaborations and public engagement which help to
add value to the research and increase its impact. In addition, BBSRC is the
primary funder of postgraduate studentships in this area. A key initiative is
the development of a cross-funder road map for research priorities to
address food security.

o Economic and Social Research Council (ESRC) research also spans the
food chain, with a focus on the social sciences and economics from
understanding farm management and modelling world food supplies to
gaining insights into food choice.

33 Scottish Government (200Frecipe for Success Sc ot | aatiahad Bood\and Drink Policy.
http://www.scotland.gov.uk/Publications/2009/06/25133322/0

% Welsh Assembly Government (200B&rming, Food and Countryside: Building a Secure Future
http://wales.gov.uk/topics/environmentcountryside/farmingandcountryside/ffcbuildingasecurefuture/ffcs
trategydocs/anewstrategyforfarming/?lang=en
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o Engineering and Physical Sciences Research Council (EPSRC) funds
fundamental engineering and chemistry, which has implications for food
manufacturing and processing.

o Medical Research Council (MRC) funds research into human health and
disease and therefore has an interest in nutrition, and especially how it
relates to ageing and obesity. MRC recently commissioned a nutrition
research review.*®

o Natural Environment Research Council (NERC) has responsibility for
environmental sciences which intersect agriculture in issues of land and
water use, environmental sustainability and the effects of climate change.

Other relevant Non-Departmental Public Bodies include:

e The Technology Strategy Board (TSB) assists businesses to develop new
products and services based on technology. It also assists in knowledge transfer
for the benefit of the UK economy through knowledge transfer partnerships (KTP)
and knowledge transfer networks (KTNs). Building on the success of the existing
collaborations with the TSB, the Research Councils agreed in 2007 to align
£120M of their funding with the TSB over the 2008-11 Spending Review period,
and food is a key area for support. The TSB Sustainable Agriculture and Food
Innovation Platform (SAF IP) will address agricultural productivity (crops and
livestock), food processing and waste (from farm-to-fork); and includes technology
development, product introduction and good practice. The Detection and
Identification of Infectious Agents (DIIA) Innovation Platform is mostly focused on
human disease but is also investing in the development of tests for the rapid
detection of certain animal diseases which will help the livestock industry. More
information is provided in Section 7.

e The Agriculture and Horticulture Development Board (AHDB) helps improve
the efficiency and competitiveness of these sectors within the UK. This
encompasses meat and livestock (cattle, sheep and pigs) in England; horticulture,
milk and potatoes in England, Scotland and Wales; and cereals and oilseeds for
the UK as a whole. Six sector divisions are responsible for setting and delivering
strategies to deploy AHDB levy income for funding near-market research and
providing information on advances in research and development.

e The Higher Education Funding Council for England (HEFCE) provides money
to universities and colleges for teaching, research, infrastructure and related
activities, and therefore funds food research and training through general Higher
Education Institutes (HEIs) and Full Economic Cost core grant funds, although no
specific programmes exist for food.

e The Scottish Further and Higher Education Funding Council®’ (SFC i Scottish
Funding Council) is responsible for funding teaching and learning provision,

% DN: Ref

% Lord Sainsbury 2007. Sainsbury Review of Science and Innovation.
http://www.hmtreasury.gov.uk/sainsbury index.htm

37 http://www.sfc.ac.uk/
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research and other activities (including areas related to food) in Scotland's 43
colleges and 20 higher education institutions.

e The Higher Education Funding Council for Wales*® (HEFCW) promotes
internationally excellent higher education in Wales by funding education, research
and other activities in Welsh higher education institutions, for the benefit of
individuals, society and the economy, in Wales and more widely, and would
include the food sector generally.

Research Providers

The UK has a strong and diverse research base with many world class facilities in
Government, Devolved Administration and Research Council funded agencies and
institutes, as well as key strengths in Higher Education Institutes.

4.2 UK Research Strengths

The UK is recognised internationally for its research in many disciplines related
agriculture and food. Examples of key UK research strengths include:

e Agriculture i The UK has a strong science base in support of sustainable land
management and its environmental impact. Its scientific research ranges from
studies of soil processes to investigations at the ecosystem and landscape scale.

e Animal health and welfare i The UK is an international leader in research into
exotic and endemic diseases of livestock, and provides the World / EU Reference
Laboratories for surveillance, research and diagnosis of many such diseases.

e Aquaculture and fisheries - The UK aquaculture industry, though relatively small,
has international strengths in disease identification and environmental
management; and there are strong links between the research base and industry
both in the UK and internationally.

¢ Climate change - UK climate science and modelling is world-leading, and the
Climate Impacts Programme provides increasingly refined information and
projections to support adaptation and planning at a regional and local level. The
UK also has strengths in research to reduce food chain emissions.

e Economic and social modelling - in the UK is world class, putting the UK in a
strong position to apply these strengths to predicting changes in world food
markets, creating more stable supply chain economies, and understanding
consumer behaviour and attitudes to food.

e Food safety - The UK has world leading strengths in the microbiological sciences
underpinning food safety.

e International development - The UK has a long history of support for research in
developing countries, including supporting partnerships between UK researchers
and institutions with developing country counterparts, to deliver better and more
relevant research to improve local capacity. The UK works in collaboration with a
wide range of bilateral and multilateral partners including the World Bank, the

% http://www.hefcw.ac.uk/home/home.aspx
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European Commission, Regional Development Banks, as well as other donor
countries and is generally seen as an international leader linked both to its
domestic actions and its efforts to mobilise global investment in agriculture and
food security.

e Multi-disciplinary research - There are good examples of existing multi-
disciplinary food system studies, e.g. the Rural Economy and Land Use (RELU) *°
programme has shown that wider multi-disciplinary approaches can work and
deliver outputs when the funders and researchers from different topics work
together towards a common goal to deliver benefits to UK agriculture.

¢ National datasets - Long term, spatially extensive datasets (soils, water,
biodiversity, demographics, sociological) exist and underpin understanding of
ecosystems, land-use, environmental change and other areas, such as dietary
monitoring (where the National Diet and Nutrition Survey is a key resource) and,
the Food Expenditure Survey (which looks at national household food purchasing
and expenditure).

e Nutrition, healthier food and effective food choice - UK scientists are world
leaders in the study of early life nutrition and its impact on later health outcomes,
understanding diet and health interactions, and diet/gene interactions. The UK has
a key strength in cohort studies with relevance to nutrition research and its impact
of health research and a competitive advantage based on good systems for follow-
up, National Health Service (NHS) databases and integration into cutting-edge
biomedical science departments. Underpinning this it has important strengths in
epidemiology, genetics, molecular biology, biochemistry, micronutrient research
and national surveys of health, food consumption and nutritional status.

e Plant sciences 1 The UK has an internationally recognized plant science
research base, with key strengths including genetics, genomics, cytogenetics,
biochemistry and physiology, multi-site trialling and germplasm improvement.

e Technology and process engineering i Development of innovative technologies
for the agri-food industry to support a sustainable and resource efficient food
supply chain.

4.3 Funding
Public Sector

Government and Devolved Administration spend on food research in FY08/09 is
estimated to have been £415m and in FY07/08 was £408m, allocated by individual
funders as shown in Figure 3 below. More detailed figures are given in Annex 4.

The dominant funders are BBSRC, Defra, DFID and the Scottish Government.
BBSRC is the highest funder by some margin, given its responsibility for
underpinning and strategic research in agriculture, food and health aspects of diet. It
has six research institutes, four of which are primarily dedicated to food (Institute of

% The Rural Economy and Land Use Programme (2004 -2010) aims to advance understanding of key
drivers a nd challenges, to inform future policy and practice with choices on how to manage the
countryside and rural economies. http://www.relu.ac.uk
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