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Foresight For The Fruit And
Vegetables Sector

The UK's Foresight programme was first announced in the 1993 White Paper Realising
our Potential. Its aim is to create sustainable competitive advantage and enhance the
quality of life, by bringing together business, the science base and Government to identify
and respond to emerging opportunities in markets and technologies.

The Foresight programme is spearheaded by 16 panels set up to explore opportunities in
different sectors of the economy. In 1995, the panels published their first reports following
widespread consultation. These reports aimed to identify:

. the likely social, economic and market trends that will affect the UK in the medium
to long term;

. the developments required in science, engineering and technology to best address
future needs; and

. the implications for policy and infrastructure and for business investment strategies.
The Food and Drink panel has since looked in further detail at six sub-sectors:

. Alcoholic Drinks

. Cereals

. Dairy

. Fruit and Vegetables
. Meat

. Soft Drinks

The groups involved were asked to perform Foresight analyses for each of their sectors, to
challenge the original panel findings and to make recommendations for further action
aimed at involving industry and academia in debate about priorities for the future.

This report summarises the work of the Fruit and Vegetables sub-group of the Food and
Drink panel.
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Executive Summary

This report concentrates on the production end of the fruit and vegetables sector while
highlighting the key influences from the consumer and retailer end of the food chain.

UK fruit and vegetable producers are successful and compete well with other countries in
some crops. The value of home-produced sales is approximately £2 billion for vegetables
and £325 million for fruit. Imports add a further £1.3 billion and £1.9 billion respectively to
these figures. In the past, producers have not been export-focused, instead concentrating
on domestic markets and this is reflected in the export sales of £203 and £144 million.
Domestic production volumes tend to be cyclic and weather related.

The sector is well served by the UK research base with a range of organizations funding
basic, strategic and applied research in the public and private sector.

Meeting the demands of an ever more discerning consumer will remain the main challenge
to the sector. The acceptance of biotechnology and other new technologies for production
and processing will depend on demonstrable benefits to the consumer (although these
may be indirect benefits such as environmental friendly production methods).

Although the UK per capita consumption of many types of fruit and vegetables has been
falling in recent years, there is an opportunity to reverse this trend due to the gain in
awareness of 'healthy eating'.

High quality information about the latest techniques together with a well educated
workforce will be key to future competitiveness. Production systems will continue to be
driven by the need for greater efficiency and improved product quality at all stages.

The availability of water will be critical and the use of better prediction of weather changes
together with decision support systems will be needed to help manage production and
meet changes in demand.

Science and technology opportunities to help this sector exist in plant science and
biotechnology, advanced agricultural engineering, crop protection and for each there have
been examples, highlighted here, of UK research contributing to benefits to UK growers.
The barriers to progress in some of these areas are also identified.

The sub-group's recommendations are:

. The major public and industry research sponsors should together maintain a
medium to long term strategy (5-10 years) for research supporting the sector.



. Investment in the development of varieties of fruit and vegetables to benefit the UK
should be maintained.

. A high priority is for research into the nutritional and disease-preventing benefits of
fruit and vegetables and how these can be maximised with improved eating
characteristics to encourage greater consumption in the UK.

. Companies in the sector should support an information retrieval and analysis
service aimed at supplying up-to-date technical information on production practice
world-wide to a large proportion of UK growers.

. The implications for the fruit and vegetables sector of future water availability and
use should be widely discussed.

. A strategy for education and training of potential entrants to the fruit and vegetables
sector should be drawn up.

. The vision for the future started with this report should be developed further
involving all those with an interest in the sector.
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Background To The Sector

1. The fruit and vegetables sector is defined here as that part of the food chain (from
primary production to retailing) dealing with home produced or imported fresh or processed
fruit and vegetables. This report focuses mainly on issues surrounding primary production.

Fruit and vegetable production

2. UK fruit and vegetable production is successful and competes well in some areas with
the best in the world, for example in protected tomatoes and root and green vegetables,
soft fruit, quick frozen vegetables and added value prepared salads and other vegetables.
The structure of the primary production sector is currently fragmented with some very large
but also many small growers. Apart from apples, there are few co-operatives in
comparison with Holland, for example, although this situation is changing. In the past, the
fragmentation mentioned above and the segmentation of added value has meant that a
consolidated sector view on priorities has been difficult to obtain. This situation is
changing, however, and the EU fruit and vegetables regime is likely to cause an
amalgamation of growers giving more large companies.

3. Production volumes are weather related and tend to be cyclic - gluts and famines with
associated price fluctuations. This allows the more entrepreneurial companies to fill niches
or out of season slots in the market, but for the UK as a whole, this can be inefficient
because of the excess production that may arise. In general, unpredictable over-supply
causing artificially low prices is not wanted.

4. Producers have not been particularly export-focused in the past, instead relying on
domestic markets.

5. Retailers have and will have a major influence by demanding increasing quality and
greater continuity of supply; additionally, they often stimulate product innovation.

6. Data on the value of fruit and vegetable production(l) are given in table 1[Fig] and table 2
[Fig]. These figures underlie much larger ones for value added products made from the
raw materials. For example, cider sales reach £1.3 billion annually.

(1) Data from MAFF and the Potato Marketing Board

Fruit and vegetable sales and consumption

7. Consumption data for the UK between 1975 and 1995(2) are given in Figures 1-3. These
data indicate that, despite national campaigns and advice on the health benefits of eating
fruit and vegetables, consumption of many types has fallen or remained static over the last
twenty years. Those that have increased represent the great demand for convenience
foods such as pre-packed salads.



(2) 1995 National Food Survey, MAFF, The Stationery Office, 1996 Potato consumption data
are in 10g per person per week - data from the potato Marketing Board

Figure 1 : Household consumption of selected fresh green vegetables (grams per person
per week) and potatoes (10 x grams per person per week)
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Figure 2 : Household consumption of frozen vegetables (grams per person per week)
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Figure 3 : Household consumption of fresh fruit (grams per person per week)

R&D
8. There has historically been a rapid uptake of new knowledge from the very strong base



of public sector basic and strategic research. However, the pivotal role played by research
institutions and university departments has often not been recognised or acknowledged by
growers. Levy bodies such as the Horticultural Development Council (HDC), the Apple and
Pear Research Council (APRC) and the Potato Marketing Board (PMB) as well as other
industry oriented bodies such as the East Malling Trustees (EMT; for fruit and hops) fund
research which is primarily, although not exclusively, applied. They have been influential in
bringing growers together to purchase R&D and to agree on priority problems. As part of
European fruit and vegetable reforms, opportunities have opened up for growers to spend
more on near-market research. In addition, in some areas, such as innovative growing
techniques, agronomy and extended season growing, companies are increasingly solving
their problems through in-house research or through private contracts with research
organisations.
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Key Drivers

Consumers and markets

. Choice, cost, quality (including taste, appearance and texture), safety,
convenience, availability, service, novelty and continuity of supply are and will
remain predominant factors.

. There will be a greatly increased awareness of health issues, including the role of
fruit and vegetables in protection against cancer and other diseases, leading to the
opportunity to promote their nutritional benefits (there is also a need to define and
declare them). This will also be the best opportunity to reverse declining
consumption.

. Acceptance of new technologies, particularly biotechnology, will depend on
demonstrable benefits to the customer, such as convenience, lower price or quality
characteristics, and also on how they are perceived to affect the 'naturalness' and
safety of food; antibiotic resistance markers in genetically modified plant material
are a case where consumers are not likely to accept the technology. These
perceptions will in turn depend on the extent of knowledge and understanding
among consumers, careful communication about production methods by
companies in the food chain and the public's views on issues surrounding the
ethics of production.

. There will be greatly increased competition within domestic and export markets
from overseas, particularly low labour cost countries. The ethics of production in
these countries will come under increasing scrutiny as will the hidden costs in
transporting goods long distances; local production will become more important.

. There will be more differentiation of fresh (as is already the case with apples) and
processed products and retail/grower consortia will increasingly seek to obtain sole
use of particular varieties.

. Convenience foods and niche (or 'micro’) fruit and vegetable products will increase
in importance.

. Fresh fruit sales will meet increasing competition from other snack foods.

. Integrated Crop Management (ICM), balancing economic production with
environmental responsibility, will become the norm - demanded by consumers and
retailers through tighter legislation and regulation including self-regulation.

Internal



Information supply and take-up

. Access to an efficient supply of high quality information to companies in the supply
chain about the latest production techniques and new materials world-wide will be
vital to the sector's future competitiveness. The levy and other trade organizations,
the trade press and agro-industry consultants will have an important role to play.

. Information technology (IT) will play a central role in helping rapid decision-making
e.g. for yield prediction

. A well educated and motivated workforce will be essential at all levels within
companies.

Primary production

. Quality of fresh produce will continue to be the key for all sectors of the industry.
Quiality characteristics include, for fresh and prepared products: post-harvest quality
and shelf-life; eating quality (flavour and texture); visual appearance,
microbiological and chemical safety; and nutritional attributes. Irradiation may be re-
examined for extending shelf life (it is already being used for strawberries in
Holland and the USA).

. For processed fruit and vegetables important factors will be pre and post-harvest
guality together with physical and chemical characteristics that affect processing
procedures, for example to give a 'fresh’ texture and taste. Faster and more
efficient ways of freezing and thawing will be sought. The time taken from field to
factory will be minimised. New, cost-effective methods of dehydrating fruit and
vegetables will take advantage of improved fresh quality and will reduce transport
costs. There will be a wider range of freeze-dried products. Short and long term
storage will remain important for potatoes, fruit and root vegetables.

. Automation and robotics will play an increasingly important role. The whole
production process from planting to packaging will be affected in order to reduce
costs, to avoid repetitive strain and other over-use injuries among staff and to
substitute for jobs which are arduous or tedious and/or could be hazardous.
Personnel levels in the sector will be reduced as a result which may give savings in
costs.

. Production costs from harvest product to the product sale to the consumer will
remain a key factor in profitability. Driving these costs down will be critical for the
sector's future competitiveness and yield will continue to be important.

Industry infrastructure

. The competitiveness of the sector will depend upon it becoming more attractive to
new, better educated, career entrants.

. Information technology (IT) will have a major impact on vertical integration of
companies in the food chain - it will become essential for Integrated Crop
Management (ICM), traceability, supply and distribution.



. The growth and concentration of retailers and catering companies will continue at
the expense of the wholesale markets and there will be further concentration and
rationalization of companies in the sector.

. Increased exports of high value added fruit and vegetables will support volume
production and economies of scale. UK retailers will expand their interests
overseas and will play a major part in these exports.

External

. Technology will itself be a driver for change by giving opportunities for improved
production methods.

. Biotechnology will play an increasingly important role in removing the genetic
constraints within current genotypes and varieties. There will need to be clear
benefits to the consumer, not just the producer, and absolute safety.

. The availability of water for irrigation will be critical. Long term changes in climate
and the approach of water companies may cause problems for growers and
supplies will need to be actively managed by users as well as providers.

. The ability to predict long, medium and short-term weather patterns, coupled with
decision support systems and precision agriculture and horticulture will give great
competitive advantage and should reduce gluts.

. The availability of agrochemicals for minor and major horticultural crops will
continue to be limited particularly to combat pests and diseases new to the UK.

Legislation

. Overall, there is likely to be an increase in legislation driven by consumer pressure,
for example on environmental issues such as effluent and waste packaging
disposal and the use of recyclable packaging, on the hidden costs of transporting
goods long distances, on health and safety and on providing more product
information. The influence of domestic legislation will decrease in comparison with
EU legislation/regulation (a current example is on nitrate levels).

. European legislation on minimum wages and the 48 hour week are likely to have a
significant effect on the profitability of the sector.
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Scientific Opportunities
And Barriers To Progress

9. Academic and industry plant science in the UK is already making a significant
contribution to the fruit and vegetables sector. Notable successes include:

. Studies on the influences of temperature on different stages of insect pest life
cycles together with new, computer-based approaches to handling this information
has resulted in decision-support systems being available allowing better targeted
use of insecticides in vegetables and apples.

. Integrated pest management has been widely practised by top-fruit growers for
many years. The more recent Gro-Act standards for integrated crop management in
apples and pears have been adopted by over 80% of growers.

. Research on the action of Bacillus thuringiensis toxin, its toxicity to different insect
pests and the use of plasmid transfer techniques has led to new insecticides
coming onto the market.

. Based on fundamental studies in immunology and plant pathology, diagnostic tests
for viral, bacterial and fungal diseases in planting material (e.g. the EMLA scheme
for fruit trees), soil and on seeds are now in routine use.

. Collaborative academic/industry research on tomato fruit cell wall-degrading
enzymes together with the application of anti-sense and transformation technology
has resulted in UK-held patents for the production of tomato cultivars with improved
quality for paste production. The end-products of this collaboration are on sale in
British supermarkets and have been accepted by consumers - opportunities for UK-
grown crops could follow.

. Research on controlled environment storage has made a significant impact on the
keeping qualities of apples and pears. This information together with annual trials
with fruit from different orchards is used to provide annual advice to growers about
the conditions and length of storage.

. Studies on crop photosynthesis and assimilate partitioning have contributed to a
20% increase over the last five years in the marketable yield of protected tomatoes.

Plant science and biotechnology
10. The potential for further innovation and for large improvements in the efficiency of
production will depend on the ability to change key processes within the plant - to increase



or decrease the expression of particular genes. The molecular tools to do this are rapidly
becoming available as is basic genetic information in the form of DNA sequences.
Traditional breeding can be made more efficient and quicker by the identification and
exploitation of molecular markers linked to important agronomic traits.

11. The potential to produce better crops is huge. Potential targets include:

. dramatically improving yields while maintaining consistently high quality (i.e.
increasing the efficiency of production);

. removing the need for rootstocks for stone and top-fruit production;

. slower ripening/senescence for improved shelf life (such as used in the FlavrSavr
tomato);

. completely new varieties using previously untried natural genetic variation;

. functional foods with boosted vitamins, beneficial nutrients, fibre or
pharmaceuticals;

. smart plants which advertise when they are at peak maturity or under stress;

. better processing characteristics including the shear strengths of cell walls and
toughness of fibres;

. reduction of bruising and discoloration by blocking the action of the 'browning'
enzyme;

. overcoming seasonal constraints on production;
. Stress resistance e.g. drought tolerance.

12. Research in these areas is also likely to have spin-offs into other crops. For example,
research into the biology and chemistry of cell walls and how they are joined in different
tissues will help understand, and ultimately modify, texture properties in both fruit and
vegetables.

13. Barriers to the successful exploitation of these opportunities are:

. A worrying lack of expertise in some important disciplines, for example in plant
biochemistry and physiology. The large injection of resources into plant molecular
biology in the early 1980s allowed the UK to remain at the forefront of this area but
there was at the same time some diversion of resources away from other
disciplines which is now proving costly in terms of being able to link advances in
knowledge at the gene level to processes in the whole plant.

. An often negative public reaction to new technologies, particularly genetic
modification. The sub-group sees an independent (not industry or Government)
source of advice and information for the as the best way of overcoming such
reactions. Where food safety is concerned, this role is the basis of the remit of the



new Food Standards Agency

. Anincreasing concentration of the intellectual property rights (IPR) to molecular
information within a few companies may lead to less information being available for
use in fruit and vegetable crops. It is essential, for example, that gene sequence
data continues to be put into the public domain.

. A decline in support for publicly funded horticultural crop breeding in the UK hinders
the development of new varieties of crops which would benefit UK growers (for
example by being tailored to the UK's market requirements or climatic conditions).
Crop values in the UK are often insufficiently large for multinational seed
companies focused on international markets for their products to invest in research
and development specifically with UK interest in mind. For fruit crops, there is
negligible activity in genetic improvement in the private sector and advances can
only be sustained by public sector investment.

. Threats to funding of the UK's national fruit and vegetable gene banks which supply
germplasm for developing new varieties.

Advanced agricultural engineering

14. Advanced engineering includes both automation, for example of repetitive, essentially
similar tasks, and robotics; a robot is a machine that can be programmed to interact in
response to its environment. Automation has been increasingly applied in the fruit and
vegetable sector, for example in vegetable and fruit grading, vegetable trimming and
pruning. Although robotics has been in use in heavy manufacturing industries for years, it
is just beginning to find application in fruit and vegetables, for example for picking delicate
crops such as mushrooms. The UK has a strong academic base in advanced agricultural
engineering.

15. There are opportunities to deliver benefits throughout the fruit and vegetable sector.
These include:

. improving the health and safety of employees by relieving them of potentially
injurious tasks involving, for instance, repeated stretching and handling operations,
and reducing the exposure to uncomfortable environments;

. reducing production costs by using automation instead of manual labour which can
amount to 30 to 50% of production costs;

. optimising quality of the end product through a combination of better crop
husbandry, robotic harvesting and sensors with image analysis for inspection and
grading;

. (Qreater protection of the environment and the consumer through precision
application of pesticides and on-line detection of residues;

16. Obstacles to be overcome to realise these opportunities include;

. solving the quite severe technical difficulties while keeping the solutions cheap
enough to be affordable by growers



. finding funding for the multidisciplinary approaches to R&D which are often needed
but which are expensive to support;

. finding engineering companies willing and able to develop innovative equipment -
there is currently only a small UK industrial sector and overseas companies are
sometimes reluctant to get involved with the particular needs of the UK sector (and
of individual crops) unless there are also generic benefits to be gained for wider
markets. The development of systems that could be built on-farm may be a partial
solution.

. the difficulty of transferring suitable technology from other highly profitable industrial
sectors such as the car industry (robotics) or telecommunications (sensing and
communication technologies) to the fruit and vegetable sector which works on
significantly lower levels of profit margin;

. the development of modelling techniques to handle the enormous datasets
generated by satellite and other remote sensing systems.

Crop protection

17. To deliver the very high standards of presentation and freedom from damage that are
demanded by the retailers and their customers, the UK fruit and vegetable sector relies on
effective crop protection agrochemicals, the use of biological control, particularly for insect
pests of fruit and protected crops and the deployment of pest and disease resistant
cultivars (available only for a few crops. There is a niche for organic production, and bio-
control methods such as those to influence predator/prey relationships will grow in
importance. Integrated Crop Management will play a significant role. However, the sub-
group considers that for most crops, a combination of genetic resistance with chemical
intervention will be necessary for the foreseeable future. UK growers have historically been
very successful in supplying high quality produce and have been very quick to take up new
techniques and improved chemicals.

18. The tomato is an example where breeding programmes over many years have
produced varieties with high levels of disease resistance such that integrated crop
management techniques employing a combination of reduced dosage of agrochemicals
and biocontrol agents have been able to be routinely applied albeit at an increase cost to
the producer. There have also been successes in soft fruit, potatoes and a few vegetable
crops. However, elevated genetic resistance to widespread and damaging pests and
diseases of major horticultural crops (e.g. apples and brassicas) where control relies on
pesticide use, would give great benefit.

19. Recent research has shown that there are considerable similarities in the organisation
of genes in related species. For example, genes identified in the model crucifer,
Arabidopsis, can be used to locate and isolate genes of comparable function in the closely
related brassicas. Research indicates that it may be possible to extend this approach to
more distantly related plant species. For example, several genes controlling resistance to
diseases caused by fungi bacteria and viruses have now been isolated from a humber of
species and the proteins they code for show remarkable similarity. UK scientists are in the
forefront of this research and its potential application to future crop protection strategies.

20. These advances combined with those in plant science described above should allow
lengthy breeding programmes to be circumvented and may result in disease resistance



being transferred into a range of fruit and vegetable crops. Together with bio-control
methods and careful use of chemical treatments this should extend the use of Integrated
Pest Management (IPM).

21. Better knowledge of the molecular basis for microbial pathogenicity and the
mechanisms of plant resistance should lead to the identification of new targets for crop
protection agents, for example, routes to stimulate the plant's natural defence
mechanisms. Agrochemicals which stimulate the plant's natural defence mechanisms or
which are derived from naturally occurring materials are examples of new developments
and future opportunities.

22. The main barriers to improving UK crop protection systems are:

. The cost of research to isolate the genes involved in particular species, particularly
for the minor crops. Agrochemical and agricultural biotechnology companies are
involved in this type of research in the UK but they have to make business
decisions about how much of the basic/strategic research they can support. The
sub-group considers that continued public sector support for research to confer
genetic resistance to fruit and vegetable crops is essential.

. The reducing number of agrochemicals available for the so-called minor crops,
including many fruits and vegetables. Cost factors deter agrochemical companies
from developing new chemicals specifically for such crops as the markets are small
compared to soya, rice and cereals. There is a successful UK system for Specific
Off-Label Approvals (SOLAS) for agrochemicals for horticulture which is funded by
growers through the HDC. However, many older chemicals are likely to be removed
from the market place due to the cost of generating the data required following EU
reviews.

. The emergence of new, or the recurrence of older pest and disease problems is a
certainty for the future. However, the infrastructure to maintain the necessary skills
to tackle these problems is threatened by short term changes in the direction of
research funding.
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Recommendations

23. This report identifies many opportunities to benefit the fruit and vegetables sector and
all those involved in the sector are encouraged to consider where they can help in realising
these opportunities. For its part, the Foresight sub-group will continue to develop a vision
for the future (see below) but there are some actions which it believes should be taken
now. These are:

Research and development

. The major research sponsors (MAFF, BBSRC, SOAEFD, DANI, HDC, APRC, EMT
and PMB) should together maintain a medium to long term strategy (5-10 years) for
research supporting the UK fruit and vegetables sector taking into consideration the
conclusions and priorities identified in this report in plant science, advanced
agricultural engineering and crop protection.

. These sponsors, in collaboration with national and multinational plant breeders,
should support the development of varieties of fruit and vegetables conferring
particular benefits to UK producers and consumers.

. A high priority is for research into the nutritional benefits of fruit and vegetables and
how these can be maximised together with enhancing the flavour, texture and other
properties to encourage greater consumption by the UK public. This should be
supported by the medical and health research sponsors as well as those above.

Information technology

. Companies in the sector should support an information retrieval and analysis
service aimed at supplying up-to-date technical information on production practice
world-wide to a large proportion of UK growers.

Infrastructure

. The Agriculture, Horticulture & Forestry and Food & Drink Foresight panels should
organise discussions with food chain industries, other panels, water suppliers and
other interested parties on the future availability and use of water for the food chain
industries and the implications for the UK's water resource management.

Education

. Education professionals and the private sector should collaborate in promoting
education about the science, engineering and technology of food production aimed



at future consumers and at a potential future workforce. A strategy for education
and training for potential entrants to the fruit and vegetables sector should be drawn

up.
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Further Work

24. During its consultations, the sub-group has heard the desire for a visionary approach to
the future - a blueprint for the sorts of fruit and vegetable varieties, growing systems, skills
and infrastructure the UK will need to meet the needs and preferences of consumers in the
next century. The sub-group has made a start towards this in its work so far and will
challenge scientists, research sponsors and practitioners in the food chain to come up with
a shared vision of where the UK wants to be in the future. Elements of this approach
include:

. Stimulating demand for fruit and vegetables by creating 'irresistible’ products.

. The aim to supply world-wide markets with new products tailor-made for their
particular consumer preferences (e.g. a 'super-Bramley' apple).

. Achieving more consistent yields allowing scheduling and possibly the development
of a UK futures market - both to give predictable rates of return on investment.

. Developing better economic models of the profitability of the sector to demonstrate
its value to corporate investment.

. Innovative presentation and marketing of new products containing fruit and
vegetables.

. Making buying British fruit and vegetables the natural first choice.
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Revisiting The Food And
Drink Panel's
Recommendations

26. The points made in this report reinforce and augment many of the conclusions in the
panel's 1995 report, particularly that further investment was needed in R&D or changes in
infrastructure in the following areas:

. A better understanding of the relationships between diet and health.

. Genetics and molecular biology of raw materials

. The sensory perception of product quality and the psychology of consumer choice.
. Information flow through the production chain

. Education and training for potential entrants to companies in the sector.
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Appendix - Scenarios

The sub-group developed three scenarios or imaginary futures as an aid to lateral thinking.
For each, the sub-group described its features and identified the scientific and market
opportunities which would contribute to increasing the UK's competitiveness and quality of
life.

Scenario 1 - 'Fortress UK’

. There are more attractive export markets than the UK. The UK has left the EU and
established import controls to limit competition for domestic markets from overseas.
The rest of the world has retaliated with their own import controls.

. Production is supremely tailored for the UK climate using genetic modification to
give improved varieties for processing (including more ‘fresh’ taste), storage,
stability of nutrients, all year round production and to replace crops that cannot be
obtained (citrus, bananas etc.). There is all-year-round production for most crops.

. Crop protection is also adapted to cope with the UK environment - stress
resistance, pest and disease control.

. Increasing amounts of land is being brought into production with more intensive
systems, some non-soil based. Optimisation of water and energy use is a
necessity.

Scenario 2 - All fruit and vegetables produced outside UK

. Rising labour costs and competition have grown to such an extent that fresh
production in the UK has become uneconomic and all fruit and vegetables are
sourced from overseas.

. Shelf life, storage, packaging and transport methods is critical. Ensuring food safety
is paramount - non invasive QC methods are needed.

. UK expertise in procurement management, quality management and control is
exported to producing countries.

Scenario 3 - 'Green scenario’

. Inavery affluent society, concerns about environmental issues and a great interest
in production methods have come to the fore. A dramatic increase in vegetarianism
has raised demand for premium quality fruit and vegetables.



. Dramatically reduced (or zero) inputs of agrochemicals have given pressure for
better varieties (although genetic modification is not acceptable) to maintain or
increase nutritional and eating quality, yield and keep costs down. Biocontrol and
sophisticated crop management systems linked to accurate local long-range
weather and insect population forecasts, 1 m2 resolution soil maps and precision
agriculture are used for most UK production but are only available to the largest
growers because of the very high fees charged by data providers.

. Authentication of production systems is rigorously applied using satellite monitoring.

. Because of high quality control, wastage has increased and requires
environmentally friendly disposal/composting techniques.

. High energy taxes have dramatically increase glasshouse heating and transport
costs. There has been a return to seasonality of production with more locally
produced goods.

. Legume varieties have been improved for yield, protein composition and stress
tolerance.

Scenario 4 - 'UK is the fruit and vegetables capital of Europe'

. Due to adverse climate changes in the Continental Europe, the UK has an
enormous advantage in growing fruit and vegetables and is the main European
supplier.

. The demands of the European consumer dominate UK production - high quality
produce and tight control over production methods. Varieties have been customised
for specific markets, many are entirely export markets. UK produce attracts a
premium price.

. A small but highly trained workforce, in both production, communication and
marketing skills, has been built up to meet these demands.

. Consumer concerns over new technologies have been alleviated to a large extent
by a major programme of consultation and discussion at all levels of society
involving scientists, retailers, manufacturers, growers, retailers, consumer
organizations and the media.

. Highly sophisticated water management techniques, adapted from those in use in
arid climates, are in routine use by UK growers.

. Production methods are highly automated - human workers are not used for any
repetitive tasks.
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