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Preface

‘Smart specialisation’ is a conceptual and policy approach that aims to help regions participate in today’s
highly competitive global environment by taking advantage of their distinctive industrial and innovation
strengths to identify promising areas for future regional specialisation. The merits of this approach are
widely recognised but taking it into practice has proved rather problematic. Some of the key challenges
policy makers face in formulating effective smart specialisation strategies are the difficulty to make
sense of increasingly complex industrial systems, the lack of internationally comparable data at the
regional level, and the lack of practice-oriented frameworks to support industrial and innovation
capabilities.

This exploratory project has been conceived in collaboration with the UK Department for Business,
Innovation & Skills (BIS) to explore new approaches to support smart specialisation efforts by UK regions.
The project suggests an ‘industrial-innovation system’ approach to structure more granular smart
specialisation analyses and to guide ‘smarter’ choices. A case study in the agri-tech industry in the East
of England (with a focus on crops) has been conducted to illustrate the suggested approach and test the
emerging concepts. This investigation has been done in collaboration with Agri-Tech East, a cluster
organisation that serves the agri-tech business and research communities in the East of England.

In conjunction with other projects commissioned by BIS, it is expected that the findings of this report
will help regions reveal opportunities for maximising the impact and efficiency of public funding, in
particular EU instruments for, or related to, research, development and innovation.



EXECUTIVE SUMMARY

This pilot project has been designed in collaboration the UK Department for Business, Innovation & Skills
(BIS) to explore new approaches to enhance the effectiveness of smart specialisation in UK regions. The
main outcome of the investigation has been the development of an ‘industrial-innovation system’
approach, which allows a better alignment between distinctive regional capabilities and promising areas
for specialisation and regional value capture.

The suggested approach has been designed to address common issues that have limited the

effectiveness of recent regional innovation efforts internationally, including:

e the selection of priorities that are too generic, do not appropriately take into consideration existing
regional assets, and/or are simply replicated from elsewhere.

e an excessive focus on basic R&D that is not sufficiently business driven.

e the lack of sound analysis of the industrial and economic structures of the region.

The approach involves the following critical activities that help overcome these weaknesses and

support more effective smart specialisation:

e characterisation of the activities, actors and institutions in the region contributing to value creation
through innovation (beyond just R&D) but also to value capture through business activities (beyond
just end users).

e evidence gathering and analysis on the basis innovation dynamics defined by modern industry and
technology structures rather than on traditional boundaries defined by industrial classifications.

e practical exercises which offer a systematic way to structure the ‘entrepreneurial discovery process’
for identifying what regional capabilities are distinctive and competitive, and what potential areas of
specialisation are promising and feasible.

As a result, the industrial-innovation system approach suggested has the following advantages:

e asimple structure that allows rapid application, effective communication with relevant
stakeholders, and quick updating;

e the ability, through application across various sectors, to focus on critical system failures rather
than on ‘picking winners’;

e the potential to point to areas where there a genuine role for the government and to inform the
choice of an appropriate policy mix ;

A case study focused on Agri-Tech East, a leading agr-tech cluster located in the East of England,

proved the value of the suggested approach, in particular, because:

e it guided a clear identification of what makes the cluster distinctive;

e it helped visualise how different organisations and stakeholders fit and complement each other
rather than viewing the activities in competition with each other.

e itrecognised the role of technology-led firms that are critical to the industry but are often not
accounted for in the sector statistics.

e it highlighted the critical role of intermediaries in the translation of knowledge from the science and
research base into industry.

e it guided the identification of promising opportunities for specialisation and future value capture for
which the region is particularly well placed to pursue, from smart irrigation systems and automated
harvesting to integrated crop modelling and the production of crops with specific nutrition
improvements.

While a particular case study in the agri-tech industry has been selected in this pilot project, the process
and principles developed here have the potential to be deployed across different regions and sectors.

In conjunction with other projects commissioned by BIS, it is intended that the ideas developed during
this investigation can help reveal opportunities for maximising the impact and efficiency of public
funding, in particular EU instruments for research, development and innovation.
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1. INTRODUCTION

As countries around the world step up efforts to address challenges related to high-wage job generation,
productivity growth and technological innovation, there is a growing need to ensure that policy actions are as
effective and efficient as possible. Particularly in the current context of significant budget constraints across
many nations and regions it has become increasingly relevant to ensure ‘value for money’ in public
investments. In response to this need, ‘smart specialisation’ aims to promote more strategic approaches to
regional innovation and economic growth.

Smart specialisation is a conceptual and policy approach that aims to build competitive advantage by
concentrating resources on “those activities that are likely to effectively transform the existing economic
structures through R&D and innovation”". This approach calls for strategies that identify a limited number of
priorities based on the recognition of the region's distinctive industry structures and knowledge bases’. It also
emphasises the need to ensure that activities are fully integrated in local value chains and promotes the use of
enabling technologies that can transfer and add value between related sectors’. Smart specialisation has been
presented as an alternative to reduce the dispersion of resources and the duplication and fragmentation of
efforts aimed at promoting regional innovation®.

In practice, however, smart specialisation remains an elusive target. Regional innovation strategies have
historically selected priorities that are too generic or that do not appropriately take into consideration existing
regional economic and innovation structures’. Regions struggle to clearly identify and articulate what makes
them really distinctive and often resort to replicating the priorities selected by others, without necessarily
having the capabilities to support them®. There has also been excessive focus on basic R&D that is not
sufficiently business driven’.

This pilot project has been designed in collaboration with the UK Department for Business, Innovation & Skills
(BIS) with the purpose of addressing some of the analytical weaknesses outline above. It does so by applying
concepts, tools and frameworks from relevant academic literature and international policy practice to suggest
an ‘industrial-innovation system’ approach to smart specialisation. A case study on the agri-tech industry is
presented to illustrate the suggested approach and test emerging concepts.

Challenges to developing effective smart specialisation strategies

Section 2 of this report starts by discussing some of the major conceptual and analytical challenges faced by
regions in pursuing smart specialisation. It is argued that conducting the analyses required to effectively
underpin smart specialisation is not a trivial task. Regions and clusters host diverse actors across the industrial
and innovation communities, who often lack visibility about each other’s needs and capabilities. Statistical
data at a useful level of granularity are not always available®. Practice-oriented analysis frameworks are in
short supply. As a result, even experienced and long-established policy makers and advisory bodies have found
great difficulties in developing and implementing coherent smart specialisation strategies’.

An ‘industrial-innovation’ approach for smart specialisation
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Section 2 then presents an ‘industrial-innovation system’ approach to support smart specialisation strategies.
This approach brings together value chain and innovation system concepts to support a better identification of
distinctive regional industrial and innovation capabilities, and a better alignment between these capabilities
and promising areas for future specialisation.

There is value in using a value chain structure for smart specialisation analyses. Value chain analyses allow
going beyond traditional boundaries of sectors and technologies to better characterise where the centres of
gravity in regional industrial activity reside. The value chain structure emphasises the fact that activities in the
region are part of wider industrial system where other ‘links’ in the chain — activities, regions and countries —
are relevant to understanding the unique position of the region. Finally, it allows thinking about distinctive
complementarities of capabilities among different stakeholders with seemingly different industrial interests
and technical competencies.

A systematic review of innovation system capabilities can also support smart specialisation. Explicitly
distinguishing between knowledge generation, knowledge diffusion and knowledge absorption capabilities
builds into the analyses the recognition that innovation is more than just R&D. This distinction allows a more
careful characterisation of actors, mechanisms and institutions (and their linkages) in the regional innovation
system. The importance of intermediaries supporting the translation of research and know-how into the
productive activities of local firms is particularly emphasised if the region is to capture value from innovation.

Put together, the value chain and innovation system structures form the basis of an ‘industrial-innovation
system’ approach that can be used to guide more detailed smart specialisation analyses. In particular, the
approach offers a highly effective way to characterise industrial and innovation capabilities at more granular
level than commonly found in practice. The simplicity of the approach allows a rapid characterisation of
activities, actors, institutional infrastructure and linkages supporting regional innovation, competitiveness and
value capture. The result is an analytical tool with the potential to be deployed across sectors and regions to
guide the alighment between current capabilities and identified future opportunity areas.

Testing the approach: the case of Agri-Tech East

Section 3 tests the suggested approach in the case of the Agri-Tech East cluster. This cluster is located in the
East of England region, which is home to much of the UK’s most productive and profitable agricultural land.
Members of Agri-Tech East include some of the major research centres in the agri-tech field in the UK. In order
to ensure a thorough review at the level of disaggregation required, it was decided that the focus of this
investigation should be limited to crops. In this instance, livestock has not been included in the analysis. The
case study has involved the analysis of regional, national and international statistical and documental evidence.
Thanks to the support of the Agri-Tech East management, access has been gained to the regional business and
innovation communities through interviews, site visits and a ‘smart specialisation workshop’.

The approach suggested has been effective at guiding smart specialisation analyses of the cluster. It was found
that what makes the East of England distinctive is a unique mix of industrial and innovation capabilities
underpinned by (a) an integrated value chain that is a national leader in a number of horticultural and arable
crops, encompassing both small and large producers that are technological aware, have strong links to
international markets, and boast significant capacity to invest; (b) research and technological capabilities in
both engineering and plant sciences with the potential to address important multidisciplinary agricultural
innovation challenges; and (c) a critical mass of intermediary institutions, technology-led firms and individuals,
that situates firms in the region ‘one step away only from new knowledge’, facilitating the deployment of
innovations and the capture of value locally.



Stakeholders recognise, however, that the region also faces important challenges. Because the cluster hosts a
wide variety of activities, the main drivers, challenges, and priorities among all actors are not necessarily
shared nor aligned. In particular, there was recognition that opportunities exist to better align research
agendas with business opportunities and to increase the speed in which research outputs are deployed in
industry. Knowledge exchange mechanisms are seen as having a critical role to play in this respect. The East of
England already boasts a range of agronomists, consultants, and other intermediary institutions active in the
agri-tech industry. The community recognises that the establishment of Agri-Tech East as a business-focused
cluster organisation has strengthened connections among actors and provided certainty on how stakeholders
from diverse communities can come together in a productive way. It is recognised, however, that further work
needs to be done. In particular, an assessment is required to understand which existing knowledge exchange
functions might need to be further strengthened or scaled up, and which new functions might need to be
developed.

It is hoped that the approaches presented in this report will help regions develop ‘smarter’ smart specialisation
strategies. It is also hoped that, in conjunction with other projects commissioned by BIS, ideas developed in
this project can help reveal opportunities for maximising the impact and efficiency of public funding, in
particular EU instruments for research, development and innovation.
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2. AN ‘INDUSTRIAL-INNOVATION SYSTEM’ APPROACH FOR SMART SPECIALISATION

This section outlines a practice-oriented approach to support smart specialisation strategy development. It
reviews analytical weaknesses identified in recent regional innovation initiatives across Europe and reviews
common data limitations. An ‘industrial innovation approach’ with the potential to support ‘smarter’ smart
specialisation strategy design is developed. Guidance on how the proposed approach may be applied by policy
analysts to identify smart specialisation priorities is offered.

KEY POINTS OF THIS SECTION

e Recent regional innovation efforts across Europe have suffered from important analytical weaknesses. In
particular, smart specialisation priorities have been too generic and not appropriately connected to
distinctive regional capabilities. Excessive focus has been given to R&D which is not sufficiently business
driven and little attention has been given to the translation of knowledge into industry.

e An ‘industrial-innovation system’ approach with the potential to address some of these analytical
weaknesses is suggested.

e The approach suggested adopts a value chain structure to better characterise distinctive regional
industrial strengths. An innovation systems perspective allows a more detailed representation of actors,
mechanisms and institutions supporting the translation of knowledge and the appropriation of value
trough innovation.

e Bringing these structures together, the suggested approach allows a more detailed characterisation of
regional industrial and innovation capabilities and a clearer alignment between these capabilities and
promising future value capture opportunities.

e Theresult is a simple yet highly structured analytical tool with the potential to be deployed across sectors
and regions.

11



2.1 Introduction

Smart specialisation calls for strategies that identify a limited number of priorities based on the recognition of
the region's industry structures and knowledge bases. Yet smart specialisation can only be ‘smart’ if regions
are able to identify and clearly articulate what makes them distinctive at a useful level of detail and in a way
that is recognised by the local and external actors. It can only be ‘specialised’ if this distinctiveness is used as
the basis to identify, against the backdrop of international competition, promising opportunity areas around
which efforts are concentrated. Regional innovation efforts, however, have not always been so smart (Box1).

Recent assessments have concluded that regional innovation initiatives often suffer from important analytical
weaknesses. In particular, regions have often been unable to clearly articulate what they are good at, with
priorities being too generic, not appropriately connected to regional economic and innovation structures, or
simply replicated from elsewhere™. Little attention has been given to the translation of knowledge into
industry and there seems to be a “general lack of more advanced intelligence gathering methods and strategy

11
processes” ™.

Addressing the analytical tasks involved in smart specialisation is not a trivial task. Policy analysts face the need
to deal with increasingly complex industrial activities that cut across sector and technology boundaries.
Internationally comparable statistics at useful levels of disaggregation are not always available and therefore
producing intelligence from data represents a major challenge. While a number of contributions to date have
provided valuable insights and high-level guidance, practice-oriented tools and frameworks presented in a way
that is accessible to policy analysts in regional departments and agencies are in short supply.

This project has aimed to make a contribution by offering a simple yet highly structured ‘industrial-innovation
system’ analytical approach, grounded on the analysis of modern industries and technologies, to support
smart specialisation. This approach brings together an overarching value chain structure with innovation
system concepts. This approach offer practical guidance not only on the gathering and analysis of statistical
data but also on the ‘entrepreneurial discovery process’ to generate evidence from local stakeholders.

Box 1. When ‘smart specialisation’ is not so smart...

Recent assessments carried out by the European Commission reveal that regional innovation efforts over the last

few years have often suffered a number of shortcomings, including:

e  Attempts to create 'miracle growth' in headline industries such as semiconductor or biotechnology, which
perpetuate “patterns of market dominance with leaders and followers”.

e  ‘Copy-pasting’ from best performing regions without consideration of the local context.

e  Excessive public involvement in R&D which is not sufficiently business driven.

e  Failure to consider the industrial and economic structure of the region.

e  Lack of a sound analysis of the region's assets.

e Lack of trans-regional and international perspectives, i.e. the regional innovation and economic system is often
considered in isolation.

e A ‘picking winner's syndrome’.

Source: Adapted from Foray, et. al. (2012). Guide to Research and Innovation Strategies for Smart Specialisation
(RIS 3). JRC-IPTS. European Commission

In the following sections, basic considerations around smart specialisation evidence needs are first discussed.
The suggested ‘industrial-innovation system’ approach is then presented and guidance on how this approach
might be used to support regional smart specialisation evidence gathering and decision making is offered.

10
Foray et. al., 2012).

11 L
European Commission, 2015.
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Smart specialisation evidence needs: basic considerations
It is useful to review a number of basic considerations related to the evidence needs for smart specialisation
before moving on to the following sections:

e Smart specialisation priorities are not about choosing sectors. Smart specialisation calls for the
identification of a limited number of priorities to allow regions to take advantage of scale, scope and
knowledge spillovers. This is not to say, however, that regions would need to specialise in a limited set of
chosen industries. Instead, smart specialisation is about identifying activities and priority actions with the
most potential to unlock future business opportunities and promising areas of future specialisation, based
on the recognition of the region’s distinctive strengths.

e Smart specialisation requires knowledge from the industrial and innovation communities. Smart
specialisation choices need to be underpinned by insights into what the region is presently good at, as well
as potential future sources of business and value capture. These are not questions that can be fully
answered by simply analysing historical data trends. A dynamic process that allows incorporating insights
from the industrial and innovation communities of the region — what has been called the ‘entrepreneurial
process of discovery’ — is therefore crucial to inform smart specialisation strategies.

e  Strengths need to be defined in relation to others. Because smart specialisation is about distinctiveness,
regional areas of competitive strength need to be understood in relation to appropriate comparators. This
could include comparisons among economic activities within the same region, regions within the same
country or regions in other countries — and/or a combination of all these. Benchmarking analyses in the
context of smart specialisation should also help uncover options for practical cooperation between
regions.

e Evidence needs are not limited about promising opportunities for new firms and new industries. It is
important to keep in mind that value in industrial systems is not only created by new firms and industries.
Existing firms in the region can also drive new competitive advantage and increased value capture by
exploiting innovations to upgrade current productive processes and pursue new business opportunities.
This recognition is actually implied in the very concept of smart specialisation, which emphasises the need
to build on current strengths and take advantage of local assets. The ‘entrepreneurial discovery’ should
therefore be focused on innovation opportunities in both new and existing activities. While this point
might seem redundant, it is often overlooked.

13



2.2 Towards ‘smarter’ smart specialisation: An ‘industrial innovation system’ approach

With these basic considerations in mind, and based on the theoretical research and practical work carried out
during this project, an ‘industrial innovation system’ framework to support smart specialisation has been
developed. This approach is based on an overarching value chain structure and the distinction of innovation
system capabilities. The result is an analytical framework that can be used to guide smart specialisation
analyses and structure evidence gathering as part of the ‘entrepreneurial discovery process’.

Four building blocks organised according to basic strategic questions form the basis of the proposed ‘industrial
innovation system’ approach for smart specialisation:

Building blocks Strategic questions

1. Regional value chain strengths and areas of competitive advantage
2. Regional innovation system capabilities

Where are we?

3. Promising areas of specialisation and future value capture Where can we be?

4. Gaps in the regional industrial-innovation system How can we get there?

A visual representation of the relationship between the four building blocks is shown in Figure 1. A full
understanding of the current situation of the region requires characterising both industrial and innovation
capabilities across the value chain. The variety of industrial activities in the region and the different potential
configurations of the innovation system provide scope for distinctiveness (where are we?). Articulating this
distinctiveness appropriately can support the identification of future potential business and technological
opportunities across the whole value chain (where can we be?). What is then required is to assess how big the
capability gaps are in order to understand whether the region can feasibly pursue those opportunities. Should
it choose to, the region would then need to identify what ‘failures’ in the industrial-innovation system are
behind the capability gaps and thus need to be tackled in order to pursue the identified opportunities (how
can we get there?).

CURRENT SITUATION SMART SPECIALISATION STRATEGY ‘SMARTER" FUTURE
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Figure 1. An ‘industrial innovation system’ approach for smart specialisation

In what follows, the underpinning concepts of the approach, the value chain framework and the innovation
system concept, are first discussed. Thereafter, each of the building blocks of the framework is examined.
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Special attention is paid to practical steps on how the analytical framework might support smart specialisation
initiatives and how it might be deployed across regions and sectors.

The value of the value chain perspective

The value chain framework is a flexible and simple framework intensively used in business and operations
management12 that can be adopted to overcome some of the limitations of official statistics to better
characterise the diversity of activities within modern industrial activity.

Because of the way they are collected, statistics based on traditional industry boundaries have important
limitations. Official industrial classification systems group industries according to the types of goods or services
they produce, or the processes through which these goods and services are produced. However, due to
globalisation, advances in technology and global competition the way goods and services are designed,
produced and sold is changing. The activities of firms in modern industries increasingly cut across sectors and
technologies as traditionally defined, and the boundaries between production and services are blurring.
Conventional economic indicators are not flexible enough to reflect the nature of many modern economic
activities. As software and services become ever more integrated into products, for example, a number of
‘unmeasurable sectors’ such as embedded software and the ‘app economy’ are simply not monitored™. As a
result, traditional industry boundaries might ‘hide’ specific high value activities where a region has distinctive
competitive advantage. Strategies can therefore not be ‘smart’ enough if they solely rely on statistical analyses
(Box 2).

Box 2. Not so smart: the problems with officials statistics

Official statistics may not accurately reflect economic activity in certain sectors for a number of reasons, including:

e  Sectors evolve over time (e.g. due to technological progress) and official statistics are generally slow to keep
pace

e  Sectors may emerge around new technologies which cut across and underpin many different industries (e.g.
advanced materials)

e Industry may not recognise sectors as currently defined by SIC codes, thus firms may not always correctly self-
report which sectors they are active in

e  Business models of firms may have changed in response to trends such as globalisation (e.g. merger of
manufacturing and services activities)

e New industries are emerging within established sectors of the economy which are not captured by the SIC
codes (e.g. cyber-security)

Source: Adapted from BIS (2012). Industrial Strategy: UK Sector analysis

Thanks to its holistic perspective and focus on processes of value addition and dynamic linkages between
diverse economic actors, the value chain framework provides a useful structure for smart specialisation
analyses. A value chain structure can help address issues arising from the disconnect between what official
statistics measure and the way in which modern economic activities are organised. Depending on the type of
industry and the focus of the analysis, some value chain representations might be more appropriate than
others. For illustration purposes, a generic simplified value chain is shown in Figure 2.

12
Porter, M. (1998). The Competitive Advantage: Creating and Sustaining Superior Performance, 2nd ed. Free Press. New York.

13
NAE (2015). Making Value for America: Embracing the Future of Manufacturing, Technology, and Work. Committee on Foundational
Best Practices for Making Value for America.
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A systematic analysis of innovation system capabilities

A system of innovation encompasses “all important economic, social, political, organizational, institutional or
other factors that influence the development, diffusions and use of innovations”**. A regional innovation
system, meanwhile, is typically understood to be “a set of interacting private and public interests, formal
institutions, and other organizations that function according to organizational and institutional arrangements

and relationships conducive to the generation, use, and dissemination of knowledge”ls.

The definitions above emphasise that, contrary to what is commonly assumed, innovation is not just R&D. A
region’s innovation capabilities are not only defined by the amount of research that regional actors carry out
but also the capabilities of regional actors to transfer new knowledge into productive process in order to
achieve competitive advantage and increased value capture. At the most basic level, three types of
interrelated innovation system capabilities can be distinguished:
e capabilities to create new knowledge (including research in universities, public and semi-public
research centres, and private firms)
e capabilities to diffuse knowledge (including intermediary institutions, advanced business services,
extension services, and industrial training in emerging technologies)
e capabilities to absorb knowledge (including firm in-house design and engineering, development, and
application customisation).

Knowledge Knowledge
generation absorption
by by

industry
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semi-public
research technological
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private firms diversification
and increased
regional value
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Figure 3. A systemic view of the regional innovation system

This distinction is important to emphasise that, in addition to the region’s capability to create new knowledge
through R&D, equally important for innovation and value capture are the region’s ability to diffuse new
knowledge, and to ‘absorb’ new knowledge and apply it to pursue in productive processes. It is also a simple

14

Edquist, C. (2005): Systems of Innovation. Perspectives and Challenges. In: Fagerberg, J., Mowery, D.C. and Nelson, R.R. (Eds.): The
Oxford Handbook of Innovation. New York: Oxford University Press, 181-208.
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133-153.
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but highly effective way to structure the analysis of the contribution of independent players, policies and
institutions to regional innovation.

The importance of knowledge diffusion intermediaries supporting the translation of research and know-how
into the productive activities of local firms needs to be particularly emphasised if the region is to be capture
value from innovation. These intermediaries support the diffusion of knowledge by closing the gap between
industry and research. Therefore, they play a key role in ensuring alignment between industry needs and
solutions coming out of the research base.

An ‘industrial-innovation’ perspective

By bringing the value chain and innovation system structures together, the suggested approach allows a more
detailed characterisation of regional industrial and innovation capabilities. This ‘industrial-innovation system’
perspective helps broaden the focus to include not only the activities, actors and institutions that interact to
generate, diffuse and apply knowledge but also the processes of value addition along the industrial value chain.

As discussed in more detailed later in the report, by combining these analyses, a region’s distinctive and
competitive capabilities can be better aligned with promising and feasible market opportunities.
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Knowledge generation capabilities (inc. public & private research)

Knowledge diffusion capabilities (inc. intermediary institutions, advanced business services)

Knowledge absorption capabilities (inc. application in new and existing firms)

Figure 4. An ‘industrial-innovation’ perspective
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2.2.1  Building Block 1: Regional value chain strengths and areas of competitive advantage
The analysis and characterisation of current industrial strengths and areas of competitive advantage is a
foundational task for smart specialisation, partly addressing the question ‘Where are we?’

Depending on data availability, a number of measures can be used to map the contribution of different
activities across the value chain to the regional economy and gain insights into those that enjoy competitive
advantage in comparison to other regions within and outside the country. These include: value added, exports,
FDI, jobs, capital investment, R&D expenditure, etc.; national and global market shares; and growth product
classes (see Appendix 1, Table 1).

Assessing relative importance between value chain activities is not straightforward. Some activities might have
high levels of revenue and value added but low employment contribution and vice versa. Some others might
have a significant contribution to regional tax revenues. Such trade-offs need to be recognised as part of the
evidence gathering process underpinning smart specialisation.

Indexes of revealed comparative advantage (RCA) have been developed as attempts to identify activities that
are particularly competitive by comparing relative shares of industrial activities in regional and national
economies. However, because of the data limitations discussed earlier, such indexes can only provide a partial
picture of where regional industrial strengths lie.

Evidence needs from the entrepreneurial discovery process

Insights from the regional industrial and innovation communities are critical to gather information about the
relative strengths of the region. Local actors can provide information about social and strategic factors that are
hard to quantify, such as firms’ and employment long-term sustainability, technological spillover potential, and
development of skills transferable to other sectors. Other important social considerations include
opportunities for women and the youth, skill development, and environmental efficiency.

Local stakeholders are the key source of information to address not only the question ‘Where are we?’ but also
‘in relation to whom?’ Critically, they are better positioned to identify specific subsectors and activities across
the value chain in which the region is a national and/or global leader, but that might fall outside the radar of
available statistics. Complementary questions for identifying regional value chain strengths and areas of
competitive advantage as part of the entrepreneurial discovery process are presented in Appendix 1, Table 1.

2.2.2  Building Block 2: Current regional innovation capabilities
A system of innovation encompasses “all important economic, social, political, organizational, institutional or
other factors that influence the development, diffusions and use of innovations”'®. A regional innovation
system, meanwhile, is typically understood to be “a set of interacting private and public interests, formal
institutions, and other organizations that function according to organizational and institutional arrangements
and relationships conducive to the generation, use, and dissemination of knowledge””.
The definitions above emphasise that, contrary to what is commonly assumed, innovation goes beyond R&D.
A region’s innovation capabilities are not only defined by the amount of research that regional actors carry out
but also the capabilities of regional actors to transfer new knowledge into productive process in order to
achieve competitive advantage and increased value capture. At the most basic level, three types of
interrelated innovation system capabilities can be distinguished:

e capabilities to create new knowledge — including research in universities, public and semi-public

research centres, and private firms.

16 Edquist, C. (2005): Systems of Innovation. Perspectives and Challenges. In: Fagerberg, J., Mowery, D.C. and Nelson, R.R. (Eds.): The
Oxford Handbook of Innovation. New York: Oxford University Press, 181-208.
1 Doloreux, D. and Parto, S. (2005): Regional innovation systems: Current discourse and unresolved issues. Technology in Society, 27,
133-153.
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e capabilities to diffuse knowledge — including the activities of intermediary institutions, business and
extension services, industrial training and collaborative research.

e capabilities to absorb knowledge — including firm in-house design and engineering, development, and
application customisation.

Capabilities to generate knowledge

A number of actors and institutions might support the knowledge generation capabilities of the region. These
include: universities, public research centres, contract research organisations and private firms. Care must be
taken in identifying relevant research actors, as they might define their areas of specialisation according to
specific technologies rather than sectors and therefore their relevance to the industry of interest might be
overlooked. Animportant consideration is the variations in maturity levels of the research conducted in the
regional research base. A popular measurement system used to assess this is the Technology Readiness Level
(TRL) scale. While the TRL scale has some limitations, it can serve as an indication of how soon the research
conducted in the region can be ready to find its way into industry applications.

Appendix 1, Table 2 provides examples of indicators to characterise knowledge creation capabilities, including:
data on papers and patents published by regional actors, research grant data, and analysis of personnel
engaged in R&D. Data from multiple agencies as well as regional institutions might be required, as those
indicators might not be readily available from single national sources. Questions that need to be addressed
during the entrepreneurial discovery process to properly characterise regional capabilities to generate
knowledge are also presented.

Capabilities to diffuse knowledge

Competitiveness in modern industries increasingly relies on the rapid adoption of science and engineering
developments in industry. Many companies, however, do not have the capabilities to actively seek out for new
knowledge in order to apply it into their processes to upgrade and/or diversify and gain competitive advantage.

Regional institutions and mechanisms to engage firms and make them full participants of the national
innovations system are therefore a crucial element in the regional innovation landscape. Typical knowledge
diffusion mechanisms include patenting and licensing, contract research, industry training, and consulting.
Institutions playing a knowledge diffusion function might include: public and private applied research centres,
cluster management organisations, ‘innovation broker’ institutions, and even individuals. It is important to
consider that while some actors might actively seek to share the knowledge with other regional partners,
some others might prefer to keep the know-how within their organisations due to strategic considerations.

Appendix 1, Table 2 provides examples of indicators available to characterise knowledge diffusion capabilities,
including levels of contract and collaborative research activity and presence of contract research organisations,
technology & innovation centres, and university licensing offices. Questions that need to be addressed during
the entrepreneurial discovery process to properly characterise regional capabilities to diffuse knowledge are
also presented.

Capabilities to absorb knowledge

The ability of firms to identify and make use of new knowledge — their “absorptive capacity"18 —is another
defining element of a region’s innovation capabilities. Indeed, a region’s innovative performance is defined by
its ability to nurture new technology-based firms but also, critically, by the ability of existing firms to quickly
absorb and apply new knowledge to upgrade, diversify and gain competitive advantage. Regions can capture
value from innovation not only through the creation of new products and services based on new advanced

18
Cohen, W. M., & Levinthal, D. A. (1990). Absorptive capacity: a new perspective on learning and innovation. Administrative Science
Quarterly, 35(1).
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technologies, but also by using advances in technology to improve the way in which current products and
services are created.

Applying new knowledge in existing process represents a major challenge to many firms. In particular, SMEs
tend to have weak internal capabilities and lack the required expertise and resources to actively engage in
innovation. SMEs are often unaware of the potential of new technologies and given their limited time and
resources, tend to have a ‘fear to innovate’.

Efforts to improve firms’ knowledge absorption capabilities as part of regional innovation strategies have so far
been limited. There is a relatively strong focus on supporting the creation and development of new knowledge
and technologies but “a relatively weak focus on improving the absorptive capacity and the take up of existing

1% Factors inhibiting the absorptive capacity of firms in the region are primary

examples of innovation system ‘failures’.

knowledge and technologies.

Appendix 1, Table 2 provides examples of indicators to characterise knowledge absorption capabilities,
including patenting and licensing activity, and frequency of new product introduction. Questions that need to
be addressed during the entrepreneurial discovery process to properly characterise regional capabilities to
absorb knowledge are also presented.

2.2.3  Building Block 3: Promising areas of specialisation and future value capture

Revealing promising areas of specialisation and future value capture is, by definition, a subjective task. The
difficulty lies not only in uncovering promising business and technological opportunities but also in identifying
which of these opportunities might be relevant to the region given its unique capabilities.

A great deal of uncertainty is involved and thus local entrepreneurial actors need to play a leading role. Using
their first-hand understanding of local market conditions and innovation dynamics, they are able to assess the
potential and feasibility of identified opportunities.

It is important to emphasise that value in industrial systems is not only created by new firms and industries.
Existing firms in the region can also drive new competitive advantage and increased value capture by
exploiting innovations to upgrade current productive processes and pursue new business opportunities. Value
can also be captured from ‘smarter’ innovation system configurations that address technological challenges
and offer new innovative solutions.

Appendix 1, Table 3 offers examples of indicators to identify promising areas of specialisation and future value
capture, which include high-growth products and markets, and industry growth forecasts. Useful insights can
be gained from sources such as foresight studies as well as market and industry analyses but these need to be
complemented with questions to be addressed during the entrepreneurial discovery process.

2.2.4  Building Block 4: Gaps in the regional industrial-innovation system

Once potential opportunity areas have been identified, it is necessary to assess what gaps in the industrial-
innovation system might need to be overcome in order for the region to be able to pursue those particular
opportunities. These (industrial and innovation) capability gaps refer to the difference between the where we
are and the where we can be. They might relate to an insufficient generation of knowledge but also to the
region’s inability to use the knowledge already available in order to support better, more productive industrial
activities.

19 L
European Commission, 2015.
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Examples of industrial-innovation gaps might include:
e Limited presence of critical value chain activities and support functions
e  Weak or missing linkages between innovation stakeholders
e Insufficient scale/scope of innovation capabilities (knowledge generation, transfer, absorption)
e Lack of institutions & actors in the innovation system

Important information to assess gaps in the regional industrial-innovation system can be obtained from
benchmarking analyses. Regions can usefully compare against appropriate competitors to assess their
capabilities across the areas outlined in building blocks 1 and 2. Of particular importance is the benchmark of
intermediary mechanisms used in different regions to link actors in the innovation system and support the
diffusion of innovations among the industrial community. It is important to emphasise that the approach
suggested is an iterative one. Through application across various regional value chains, it is possible to identify
cross-cutting gaps (that is, gaps that are common across different value chains) and relate them to potential
innovation system failures. Such failures, in turn, can highlight areas where policy intervention is most
pressingzo.

Finally, it is important to recognise that regions do not necessarily need to develop all the capabilities required
to pursue identified opportunities. New or stronger linkages with other regions might provide the necessary
capabilities in a more efficient way. An outward-looking perspective is therefore essential to achieving smart
specialisation. Appendix 1, Table 4 offers examples of indicators and questions to identify gaps in the
industrial innovation system.

% For a more detailed discussion between the relationship between innovation system failures and policy interventions see Arnold et at.
(2014). The Case for Public Support of Innovation — At the sector, technology and challenge area levels. Report to the Department for
Business, Innovation & Skills (BIS).
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3. CASE STUDY: THE AGRI-TECH INDUSTRY IN THE EAST OF ENGLAND

This section illustrates the analytical approach suggested in Section 2 using the agri-tech industry in the
East of England as a case study. It reviews different statistical analyses and stresses their limitations,
highlighting the need to engage in more qualitative analysis as an additional source of evidence. To this
regard, insights gained from expert interviews and a purposely designed ‘smart specialisation workshop’
convening key representatives from the East of England agri-tech sector are presented. The section
concludes by highlighting the value in adopting an industrial-innovation system perspective to structure
and guide smart specialisation analyses of clusters and regions.

KEY POINTS OF THIS SECTION

e Carrying out a case study has illustrated and validated in a real context the utility of the suggested
industrial-innovation system approach. More particularly, it has been highly effective to reveal the
distinctiveness of the agri-tech cluster and identify those competitive capabilities which are aligned
with promising and feasible opportunities.

e With a value chain whose technological requirements are very different depending on the activity
concerned, and a variety of actors, mechanisms and institutions which interact in the regional
innovation system, the agri-tech industry has proved to be an interesting case to explore.

e The review of statistical analysis has shown that if it can help identify the main areas of industrial
activity and innovation capabilities of the region, these analyses do not offer the level of
disaggregation required to analyse the agri-tech industry specifically.

e Toremedy the limited insights gained from quantitative analysis about what makes the agri-tech
cluster distinctive, qualitative data has had to be collected through expert interviews and a smart
specialisation workshop.
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3.1 Rationale and boundaries of the case study

For testing and validation purposes, a case study has been conducted in this report to explore the ways
in which the suggested analytical approach can be used to support smart specialisation strategies in the
UK. A number of distinctive features together with practical considerations have made the agri-tech
industry in the East of England a case study of particular relevance and interest.

Distinctive features of the agri-tech sector

It is estimated that the entire agri-food supply chain contribute £96 billion to the UK’s economy.21 The
agri-tech industry offers an interesting example of a science and technology sector which can have an
enabling impact at every stage of the value chain, from input supply, to collecting, processing and final
retailing. Further, agri-tech presents specific challenges as it is still not well defined in traditional
industrial classifications and presents blurry boundaries. As a multidisciplinary sector, involving a huge
variety of core and cross-cutting technologies, agri-tech has received increased interest from a number
of countries®’. Governments have become more and more concerned with identifying and supporting
those technologies likely to improve the efficiency, safety, quality and sustainability of agricultural
production, raising specific issues around capability-based challenges and exploitation of market
opportunities that a smart specialisation approach can help identify and align.

Agri-tech cluster in the East of England

The East of England agri-tech cluster selected for the case study is located in the East of England region,
which is home to much of the UK’s most productive and profitable agricultural land. The region also
hosts some of the major research institutes and university departments which in some areas are at the
forefront of research related to agricultural innovation not only at the national but also at the global
level. The region has also a large number of progressive farmers, growers, agri-businesses and retailers.
Last but not least, it boasts a range of agronomists, consultants and organisations involved in knowledge
transfer.

From a practical perspective, the existence of a partnership between the Centre for Science, Technology
and Innovation Policy (CSTI) and Agri-Tech East has facilitated privileged access to relevant databases,
industrial stakeholders and agricultural experts. Agri-Tech East is an independent and membership-
based cluster organisation which provides a networking platform to farmers, growers, researchers,

23
h”“". Its role was

technologists and entrepreneurs in order to “create a global innovation hub in agri-tec
instrumental in ensuring that a relevant mix of stakeholders participated in the Smart Specialisation

workshop held by CSTI.

Geographical and industry boundaries of the case study

In order to scope out the case study, analysis of regional, national and international statistical and
documental evidence together with expert interviews have been conducted®®. Not only geographical
but also industrial boundaries have been informed as a result, allowing for a refined unit of analysis.

The case study focuses on the core area served by the Agri-Tech East cluster, which includes the New
Anglia Local Enterprise Partnership and the Greater Cambridge Greater Peterborough Enterprise
Partnership.

o Department for Environment, Food and Rural Affairs (2015a) Agri-food sector contribution to the national economy. United
Kingdom.

2 Government of Canada (2013) Policy insight - Agricultural and natural manufacturing technology; Teagasc (2016) Technology
Foresight — Final Report

2 See http://www.agritech-east.co.uk/

2 See appendix for the questionnaire, list of experts and main findings from the interviews.
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However, information is also provided for the East of England region as to situate the Agri-Tech East

cluster in the wider regional context. The boundaries of the East of England region can vary depending

on the source consulted. According to the Nomenclature of Territorial Units for Statistics (NUTS)

classification, the East of England includes:

e East Anglia: Norwich and East Norfolk; North and West Norfolk; Breckland and South Norfolk;
Peterborough; Suffolk and Cambridgeshire.

e Bedfordshire and Hertfordshire: Luton; Bedford; Central Bedfordshire and Hertfordshire.

e  Essex: Heart of Essex; Essex Thames Gateway; Essex Haven Gateway; West Essex; Southend-on-Sea;
Thurrock.

In analyses made according to local enterprise partnership (LEP) boundaries, some studies have limited
the East of England to the Greater Cambridge & Greater Peterborough, Hertfordshire and New Anglia
LEPs. However, parts of South East LEP and the South East Midlands LEP may also be considered as
being part of the region.

In order to ensure a thorough review at the level of disaggregation required, it was decided that the
focus of this investigation should be limited to the crops segment of the agri-tech industry. Livestock
has not been included in the analysis in this instance.

3.2 Sources of evidence

The case study has involved the analysis of regional, national and international statistical and
documental evidence. In complement to analytical evidence, needed qualitative insights have been
gained through expert interviews, a smart specialisation workshop and site visits>.

The expert interviews were conducted in the initial phase of the project. They have allowed to get a
sense of the key players involved, of the current and future challenges the cluster is facing, and of its
distinctive features and competitive advantages (see appendix X). They have been very useful in
scanning and scoping the boundaries of the case study.

The one day workshop on smart specialisation has permitted to address some of the gaps identified in
the review of analytical sources of evidence, and more particularly the discrepancies in the boundaries
of region and sector, the incomplete analysis levels, the confusing aggregation of data and limitations of
SIC codes.

Methodology-wise, the workshop was based on an interactive bottom-up process bringing together
varied members from the agri-tech community with the aim to help inform the development of
strategies and activities of local and national government agencies. As part of the entrepreneurial
discovery process (EPD), the workshop helped pool expertise from participants and supported the
exploration of the distinctive industrial, research and innovation strengths of the agri-tech industry in
the East of England. It also brought a different and complementary level of analysis.

The workshop was structured around a number of interactive exercises designed to permit the
identification of the areas of comparative advantages, the market opportunities and challenges to
overcome to realise them, and the industrial, research and innovation strengths to build on in order to
exploit these market opportunities.

3.3 Testing the “industrial innovation system” approach

25 . . R . . . . .
The Agri-Tech East management has been key in facilitating access to the regional business and innovation communities to
organise the interviews, site visits and a ‘smart specialisation workshop’ has been
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Following the analysis outlined in Section 2, an “industrial innovation system” approach has been
adopted to structure the exploration of the East of England agri-tech cluster. This exploration has been
conducted against the tasks shown in Figure 6 and has aimed to reveal those categories and types of
evidence of particular interest to inform a smart specialisation strategy.
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Fig.6: Categories of evidence for an “industrial innovation system” approach to smart specialisation

3.3.1 Phase 1: First characterisation of the industrial-innovation system

Agri-tech value chain overview

To conduct smart specialisation analyses, it is important to gain clarity on the whole range and types of
stakeholders involved. The holistic view embraced by a value chain perspective supports thinking about
interrelated capabilities in a structured and dynamic way. Combined with an emphasis on value added
process, it helps not only to reveal the diversity of stakeholders, with seemingly different industrial
interests and technical competencies, but also to highlight the linkages between them.

For the purpose of this report, the generic value chain structure has been revisited and customised to
account for those added value stages of particular relevance in the agri-tech sector. Harvesting, storage,
processing and packaging have therefore been included. A distinction has also been made between the
pre-farm gate and post-farm gate stageszs. In this perspective, production, harvesting and supporting
activities, like the provision of seeds, fertilisers, etc. but also the sale of equipment and machines, and
consultancy services from agronomists, would belong to the pre-farm gate; whereas dimensions around
processing, packaging, retailing and relating logistics issues would occur at the post-farm stage.

26
Hethel Innovation (2012) High Value Manufacturing and advanced Engineering — AgriTech Sector — Sector Development Report
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Fig. 8: Detailed value chain structure for the agri-tech sector

Innovation system overview

A systematic review of innovation system capabilities can also support smart specialisation. An explicit

distinction between knowledge generation, knowledge diffusion and knowledge absorption capabilities
builds into the analyses the recognition that innovation is more than just R&D. This distinction allows a

more careful characterisation of actors, mechanisms and institutions (and their linkages) in the regional
innovation system.

The importance of intermediaries supporting the translation of research and know-how into the
productive activities of local firms is particularly emphasised if the region is to be capture value from

innovation.
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3.3.2 Phase 2: Capability-opportunity mapping

Building Block 1: Regional value chain strengths and areas of competitive advantage

The question which is raised here is “Where are we?” Gaining a clear view of current industrial strengths
and areas of competitive advantage represents a prerequisite in any smart specialisation strategy
development.

Key value chain strengths and areas of competitive advantage identified in the different sources of evidence

e Second highest ‘agriculture, forestry and fishing’ value added in the UK.

e  Third highest ‘basic pharmaceutical products and preparations’ value added in the UK.

e  East of England ranking first among the English regions in the production of wheat, barley, sugar beet, fresh
vegetables and potatoes (including seeds).

e Highest farming productivity by capital consumption and by land in England.

e Concentration of technology-led companies

e Integrated value chain

e Technological solutions developed in the region in plant breeding, precision agriculture, systems
engineering and supply chain management

The comprehensive nature of the agri-tech value chain in the East of England was stressed as an asset with a
participant highlighting: “Except for dairy, the Agritech supply chain can be done entirely in the East of England”

Insights from the smart specialisation workshop

Being asked to reflect and share their knowledge on the industrial value chain capabilities of the region,
participants were prompted to identify those distinctive characteristics which confer particular
competitive advantages to the East of England in comparison to other regions. These key capabilities

are:

. Processing, manufacturing

o Base for major service providers and down-stream processors

o Large agri-businesses operating on national & international scale with high innovation demand
o Industrial scale capability

o Complete chain (from growing, processing & packing)

It was found that the East of England in general, and Agri-Teach East cluster in particular, boasts an
integrated value chain that is a national leader in a number of horticultural and arable crops. This value
chain encompasses both small and large producers that are technological aware, have strong links to
international markets and significant capacity to invest.

The region also hosts a significant concentration of technology led companies that provide inputs to the
agritech sector (e.g. seeds, livestock, feed, machinery etc.). Many national trade bodies are also present
in the region. These technology led companies are at the heart of the cluster and which makes the
region distinctive.

Insights from the expert interviews
A number of areas of competitive advantages were stressed by the experts interviewed in this project.

They include:
e Water management e ICT
e Soil management e  Big data, Data modelling
e Engineering and robotics e  Pest control
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Complemented by a literature review on key agricultural trends and drivers, the findings from the
interviews served as a basis to populate a framework combining a value chain structure with key areas

where the agri-tech industry of the East of England possesses distinctive and comparative advantages
(figure 10).
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Figure 9: Overview of key technological solutions

Insights from documental evidence and previous report
The analysis of a number of reports combined with online research were used to get a sense of the
spread of companies across the agritech value chain in the East of England region. The value chain

diagram as populated in figure 8 was used and amended with examples of companies for each stage of

the chain (figure 10)
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Figure 10. Example of companies in the Agri-Tech East value chain

Insights from statistical evidence

Table 4. Overview of industrial strengths in the East of England

East of England
Industrial e  Third largest region in England in terms of private sector employment and turnover.
capabilities e  Fifth largest region in terms of number of private sector businesses.

e  The main sectors according to their value added in the region are: manufacturing (13.0%);
real estate activities (12.8%); wholesale and retail trade, repair of motor vehicles (12.7%);
construction (8.2%) and human health and social work activities (6.7%).

e Second highest ‘agriculture, forestry and fishing’ value added in the UK.

e Third highest ‘basic pharmaceutical products and preparations’ value added in the UK.

e Within the manufacturing industry, the economic sectors with the highest contributions to
the gross value added in the region are: food products, beverages and tobacco (13.1%);
basic pharmaceutical products and preparations (10.7%); transport equipment (9.2%);
basic metals and metal products (8.7%) and machinery and equipment (8.6%).

e The main commodities exported in the region are machinery and transport (31.5%),
mineral fuels (20.9%) and chemicals (16.5%). From these, mineral fuels show the highest
contribution (14.2%) to the UK total exports.

Source: BIS (2015) Business population estimates for the UK and regions 2015. Sheffield, UK: Department for
Business Innovation and Skills. HM Revenue & Customs (2014) UK Regional Trade Statistics. ONS (2015). Regional
Gross Value Added (Production approach), 1998 to 2013. Office for National Statistics (2014) Annual estimates of
employees from the Business Register and Employment Survey (BRES) 2013.

According to their contribution to the value added of the region, the main economic sectors in the East
of England are: manufacturing (13.0%); real state activities (12.8%); wholesale and retail trade, repair of
motor vehicles (12.7%); construction (8.2%) and human health and social work activities (6.7%). This
region also outstands in different sectors by its contribution to the UK value added: agriculture, forestry
and fishing (highest value added); basic pharmaceutical products and preparations; machinery and
equipment (second highest); manufacturing; computer, electronic and optical products; electrical
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equipment and construction (third highest).27 Moreover, the sectors with the highest employment
figures in the region are: wholesale and retail trade, repair of motor vehicles (17.6%); human health and
social work activities (11.8%); education (10%); administrative and support service activities (9.9%); and
manufacturing (8.6%).”

*” ONS (2015). Regional Gross Value Added (Production approach), 1998 to 2013.

%% Office for National Statistics (2014) Annual estimates of employees from the Business Register and Employment Survey (BRES)
2013.
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Figure 11. Number of local units, employment and gross value added in East of England, 2013°
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The agri-food sector contributes with 6.7% of the gross value added in the United Kingdom, 13.4% of
the total workforce employment and 5.5% of the national exports. Within the food chain, food retailing
and non-food non-residential catering concentrate more than half of the gross value added and almost
three quarters of the employment.” This sector (food, feed and drink) shows a trade deficit. In 2013 its
imports summed up to 40,270.6 million pounds, while the exports summed up to 18,888.7 million
pounds.30 The main crop products imported were wheat, grapes, bananas, raw beet/cane sugar and
tomatoes; while the major exports were barley, wheat, nuts, raw beet/cane sugar and rice. In the case
of wheat and raw beet/cane sugar that are among the main exported and imported crops, both present
a deficit balance. In 2013, 53.7% of the internal food consumption depended on production within the
United Kingdom. Nonetheless, the food production to supply ratio was 60.3% for all food and 72.9 for
indigenous type food. * These levels reflect a decrease of around 20% in comparison with the highest
levels recorded since the 1950s.*> The main origin of food imports is the European Union, covering the
28.0% of the British food demand.*

100%
90% —
80% +— & Non-residential catering
70% - = . .
© i Food and drink retailing
$ 60%
s
§ 50% +—— /- Food and agricultural
o
o | & Food and drin
30% manufacturing
i Agriculture
10% -
o L —
Employment Gross Value Added

Source: Department for Environment, Food and Rural Affairs (2015) Agri-food sector contribution to the
national economy. United Kingdom.

Figure 12. Distribution of gross value added and employment within the food value chain in the
United Kingdom, 2013

The East of England contributes with 22.4% of the UK crop production, 14.2% of the input supply, 10.8%
of food wholesale value added, 9.4% of the value added of manufacturing of food and drinks and 8.7%
of the livestock output.34 In 2013, agriculture contributed with 1.03% of the total value added generated
by economic activities in the East of England.35 During that year, agriculture employed 1.35% of the
workforce. The people employed in agriculture in the region represent 7.7% of the UK total, while 22.4%
of the employment in input supply activities is concentrated in the region. In 2013, the hectares farmed

*° Department for Environment, Food and Rural Affairs, DEFRA (2015) Agri-food sector contribution to the national economy.
United Kingdom.

*° DEFRA (2014). UK trade in Food, Feed and Drink. DEFRA Overseas Trade Data System (MOTS).

* The gap between the food production to supply ratio and the percentage of consumption covered by British production is due
to the produce exported.

* DEFRA (2015). UK food production to supply ratio.

** DEFRA (2015) Agri-food sector contribution to the national economy. Op. cit.

** DEFRA (2015) June Survey of Agriculture and Horticulture.

%> DEFRA (2015) Agriculture in the English regions 2014 — 2nd estimate.
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were 1.4 million. The main crops were wheat (31%) and other cereals (13%), permanent grass (13%) and
oilseed rape (12%).36 In terms of their contribution to the national production, the main crops grown in
the region are: sugar beet (66.7%), wheat (27%), potatoes (24.4%), oilseed rape (22.2%) and fresh
vegetables (23.8%).>” The East of England rank first among the English regions in the production of
wheat, barley, sugar beet, fresh vegetables and potatoes (including seeds) (Table 6).

Table 5. Local units, production / value added and employment in the agri-food chain of the East of

England, 2013
Local units Production / Value added Employment
Value chain Percentage of Value (£ million Percentage of Percentage of
Value the UK total current prices) the UK total Jobs the UK total
Input supply
(intermediate 250 13.8% 2,339.2 14.2% 5,600 22.4%
consumption)
Crop production 7,565 22.3% 2,112.7 22.4% o
Animal production 4,400 4.9% 1,243.6 8.7% 32,900 77%
Food and drinks 810 8.6% 2,526.0 9.4% 33,800 9.1%
manufacturing
Food wholesale 1,320 11.7% 1,150.0 10.8% 26,600 12.0%

Source: Collison, M. (2014). The Farming & Food Chain in the Agri-Tech East area. ONS (2015c). UK
Business Counts - Local units. ONS (2015b). Regional Gross Value Added (Production Approach).
Reference tables. Department for Environment, Food and Rural Affairs (2015b). June Survey of
Agriculture and Horticulture.
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Figure 13. Jobs, production/value added and local units in the agri-food chain of the East of England,
2013

Source: Collison, M. (2014). The Farming & Food Chain in the Agri-Tech East area. ONS (2015c). UK
Business Counts - Local units. ONS (2015b). Regional Gross Value Added (Production Approach).
Reference tables. Department for Environment, Food and Rural Affairs (2015b). June Survey of

Agriculture and Horticulture.

36 .
Ibid.
%’ DEFRA (2015) June Survey of Agriculture and Horticulture.
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Figure 14. Distribution of farmed area and output by main crops in the East of England, 2013

Table 6. Distribution of crop output in the East of England, 2013

(£ million current prices)

UK East of England
Output at market prices Output at Output at Percentage of Ranking ar:nong
. . the English
market prices  market prices the UK total X
regions
1. Cereals 3371 752 22.3% 1
wheat 2070 557 26.9% 1
barley 1135 183 16.1% 1
2. Industrial crops 1183 364 30.8% 1
oilseed rape 768 170 22.2% 2
protein crops 123 6 5.0% 7
sugar beet 270 180 66.5% 1
3. Forage plants 217 10 4.6% 7
4. Vegetables and horticultural products 2530 519 20.5% 1
fresh vegetables 1340 324 24.2% 1
plants and flowers 1191 194 16.3% 2
5. Potatoes (including seeds) 947 219 23.1% 1
6. Fruit 602 65 10.9% 4
7. Output of other crop products including seeds 581 183 31.6% 1
Total crop output 9431 2113 22.4% 1

Source: Department for Environment, Food and Rural Affairs (2015b). June Survey of Agriculture and

Horticulture.
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Table 7. Overview of agri-tech strengths in the East of England

Agri-tech in the East of England

Agri-tech e  Highest farming productivity by capital consumption and by land.
value chain e  Greater Cambridge & Greater Peterborough LEP shows comparative advantage in the agri-
capabilities tech industrial sector according to economic analyses commissioned by BIS.

e  22.4% of the UK crop production, 8.7% of the livestock output and 9.4% of the value
added of manufacturing of food and drinks.

e In terms of their contribution to the national production, the main crops grown in the
region are: sugar beet (66.7%), wheat (27%), potatoes (24.4%), oilseed rape (22.2%) and
fresh vegetables (23.8%).

e  While the focus of this study is on crops, it is worth noting that the region is national
leader in pigs and poultry production.

®  First among the English regions in the production of wheat, barley, sugar beet, fresh
vegetables and potatoes (including seeds).

Source: DEFRA (2015). June Survey of Agriculture and Horticulture. DEFRA (2015). UK food production to supply ratio.

Building block 2: Regional innovation system capabilities

This block is about the capabilities to create, diffuse and apply new knowledge. This distinction between
three types of knowledge builds into the analysis the recognition that innovation is more than just R&D.
Of particular importance in this regard are intermediaries, i.e. those organisations and people which
assist in knowledge transfer and support the translation of research and know-how into local farming
practices and industrial activities. They are instrumental in ensuring that end users, the research and
innovation base and the technology companies connect.

Key regional innovation system capabilities identified in the different sources of evidence

e  Five of the eight national strategic sites supported by the Biotechnology and Biological Sciences Research
Council (BBSRC) are located in the region.

e The Norwich Research Park has the most significant agrifood technology cluster in the UK.

e Highest budget of the total Innovate UK grants offered in Bioscience (23.1%); and the second highest in
Sustainable Agri-Food Protection (12.9%).

e According to the impact per organisation (based upon citations) and the number of publications, some of the
areas of research expertise are: Clinical Sciences; Life Sciences; Agri-science; Synthetic Biology and Health &
Care.

e Instrumental role played by technology transfer organisations

e Importance of having a network platform to facilitate contacts between farmers and researchers

Insights from the smart specialisation workshop

Networking/Knowledge Transfer Capabilities

Knowledge transfer

* NIAB — naw varieties

* National centre for food
manufacturing

Capability: Integrated supply
chains Branston, G's,
Produce World

Metworking: Agri-tech East
(farmers and scientists]

Capabilities: Anglia Farmers
— direct reach to farmer
members

- Technology transfer
[knowledge exchange better
in agriculture)

- Patents and licencing
- Cambridge Enterprise

MEED
- Regienal map of
capabilities

In an expected way, organisations specialised in technology transfer and involved both in the

dissemination of results and in the articulation of demands from end users were mentioned by the

participants. Research institutes like John Innes Centre, NIAB, Rothamsted Research were identified as

key actors along with universities. Initiatives like C.C.C were also stressed. The instrumental role played

by Agri-Tech East in providing a platform to connect farmers and researchers was also stressed.
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Insights from documental evidence

The East of England is one of the leading English regions in terms of resources and performance in
research, development and innovation. It shows the second highest R&D expenditure in the UK, 5,242
million pounds in 2013. *® R&D expenditure comprises four sectors (in descending order of size):
business enterprise, higher education, government and private non-profit. Regarding the economic
sectors, business R&D expenditure is concentrated in manufacturing. Within this sector, the activities
with the highest R&D expenditure in the East of England are: chemicals, transport equipment and
mechanical engineering.39 Moreover, Greater Cambridge and Greater Peterborough rank in the first
positions by the proportion of STEM jobs and research-based doctorate degrees awarded. This LEP is

also the third with largest number of active patents. 40

Regarding knowledge diffusion, Greater Cambridge and Greater Peterborough LEP also leads the
rankings by the amount of income generated by higher education institutions through business and
community interactions. In addition to this, Hertfordshire ranks first in the category of regeneration and
development programmes income, while South East Midlands ranks second in the category of
continuing professional development income. The East of England also outstands in the application of
knowledge, showing a high proportion of firms engaged in innovation activities. These percentages are
in some cases even higher than the national average. In particular, Greater Cambridge and Greater
Peterborough rank first in England according to the percentage of firms engaged in strategic and
marketing innovation and second by their involvement in R&D activities; while South East Midlands
ranks third according to the percentage of firms engaged in product or service innovation.**

The East of England outstands by its research capability in agri-food sciences. Five of the eight national
strategic sites supported by the Biotechnology and Biological Sciences Research Council (BBSRC) are
located in the region: Babraham Institute, John Innes Centre (JIC), Institute of Food Research (IFR),
Rothamsted Research (RRes) and the Genome Analysis Centre (TGAC).* Other research institutions
placed in the region are: Centre for Environment, Fisheries and Aquaculture Science (CEFAS), National
Soil Resources Institute (Cranfield University) and the British Beet Research Organisation (BBRO).*

These are in addition to the universities and private research centres with expertise in this area:
e Universities: University of Cambridge and Institute for Manufacturing; Cranfield University;
University of Hertfordshire (UoH); Royal Veterinary College (RVC) and University of East Anglia
(UEA).
e  Private research organisations/centres: ADAS, Colworth Park, ElIm Farm Organic Research
Centre - Wakelyns Agro-Forestry, National Institute of Agricultural Botany (NIAB) and The
Sainsbury Laboratory (TSL).*

Moreover, the Hertfordshire LEP hosts a Life Sciences Cluster of over 200 companies, while the Greater

Cambridge and Greater Peterborough LEP hosts the BioScience Catalyst, an open innovation bioscience
45

campus.

%8 Office for National Statistics (2015a). UK Gross Domestic Expenditure on Research and Development, 2013.

* Ibid.

“0 Evans, R., Meegan, R., Karecha, J. & Jones, G. (2015) Mapping local comparative advantages in innovation. Framework and
indicators. London, UK: Department for Business, Innovation and Skills.

“! Roper, S., Love, J., Bonner, K. (2015) Benchmarking Local Innovation. The innovation geography of the UK. Enterprise Research
Centre. Enterprise Europe Network.

2 Collison, M. (2014). The Farming & Food Chain in the Agri-Tech East area.

* Ibid.

“ Ibid.

* Evans, R., et al. (2015) Op. cit.
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Table 8. Overview of regional innovation system capabilities

General innovation capabilities in the East of England

Knowledge e Second highest R&D expenditure in the UK (18% of UK total).
generation e Second highest R&D expenditure performed by business (22% of UK total).
capabilities e  Half of the UK private non-for-profit expenditure on R&D is located in the East of England.
e  Greater Cambridge & Greater Peterborough is the LEP with the second highest percentage
of science, research, engineering, technology and associated professions in total
employment.
e  Greater Cambridge & Greater Peterborough LEP has the second highest publication
output.
Knowledge e  Greater Cambridge & Greater Peterborough LEP hosts the highest number of inventor
transfer population with patents 5 to 10 years old.
capabilities
Knowledge e  Second highest contribution to UK R&D employment in business (17.7%).
absorption e  Hertfordshire has the second highest proportion of firms engaged in product and process
capabilities innovation.

Greater Cambridge & Greater Peterborough LEP shows the second highest reported
income per higher education institution.

Greater Cambridge and Greater Peterborough LEP shows the highest percentage of firms
engaged in strategic and marketing innovation and second by their involvement in R&D
activities.

Innovation capabilities to Agri-tech in the East of England

Knowledge
generation
capabilities

Five of the eight national strategic sites supported by the Biotechnology and Biological
Sciences Research Council (BBSRC) are located in the region.

The Norwich Research Park has the most significant agrifood technology cluster in the UK.
According to the impact per organisation (based upon citations) and the number of
publications, some of the areas of research expertise are: Clinical Sciences; Life Sciences;
Agri-science; Synthetic Biology and Health & Care.

The region also leads nationally in soils and water research (Cranfield) and climate change
(UEA).

ICT leadership in Cambridge sub region is also worth noting, as well as the Martlehsam
Innovation cluster around BT’s global R&D centre near Ipswich.

Knowledge
transfer
capabilities

Highest budget of the total Innovate UK grants offered in Bioscience (23.1%); and the
second highest in Sustainable Agri-Food Protection (12.9%).

‘Human necessities’ is one of the main areas of patenting activity.

Agri-Tech East in its role as a business-focused cluster organisation has strengthened
connections among actors and provided certainty on how stakeholders from diverse
communities can come together in a productive way.

The region has launched initiatives such as Eastern Agri-Tech Growth Initiative, which
supports product development, agriculture productivity, as well as research and
development activities.

Knowledge
absorption
capabilities

A number of firms in the cluster have established in-house research capabilities.
In particular large companies have developed engineering capabilities are able to
customise technological solutions available in the market to cater for their specific needs.

Sources: Anyadike-Danes et. al., 2013; BIS, 2015; Collison, 2014; DEFRA, 2015, 2015b, 2015c, 2015d; ; Evans et al., 2015;

GCGP, 2016; HM Revenue & Customs, 2014; Innovate UK, 2016; ONS, 204, 2015a, 2015b.
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Table 9. Research, development and innovation selected indicators in England and the East of England by LEP area

Greater Cambridge & Greater

England Peterborough Hertfordshire New Anglia South East South East Mi East of England
Indicator Value
(Sum /
Value Value % i Value % i Value % i Value % i Value % i average) %
Knowledge generation
Business Enterprise R&D expenditure (£ millions), 2013 16,838 1,332 7.9 1 1,322 79 2 641 38 12 957 57 9 647 3.8 11 4,899 29.1
Percentage of science, research, engineering, technology and associated professions in the total employment, July 2013 - June 2014 7.2 11 - 3 8.6 - 9 59 - 29 6.1 - 24 73 - 16 7.8 -
Students graduating with first degrees with honours in HEIs by LEP area, 2013/14 308,127 6,228 2.0 19 4,087 13 22 3,587 1.2 26 14,105 4.6 5 11,186 3.6 8 39,193 12.7
STEM Research-based doctorate degrees awarded by LEP area, 2013/14 11,251 831 7.4 3 53 0.5 26 179 16 21 161 1.4 20 223 2.0 17 1,447 129
Count of active patents, 2012/13 15,000 1,837 122 3 10 0.1 27 36 0.2 25 72 0.5 23 164 11 14 2,119 141
Knowledge diffusion
Higher Education Business and Community Interaction income (3 year average in real terms values / £000s), 2010/11-2012/13 2,803,563 177,421 6.3 3 49,312 1.8 19 30,582 1.1 22 75,389 2.7 16 76,585 2.7 15 409,289 14.6
Contract research income in HEIs (3 year average in real terms values / £000s), 2010/11-2012/13 967,439 29,465 3.0 9 4,734 0.5 25 4,785 0.5 24 16,441 1.7 17 15,159 1.6 18 70,584 {728]
Collaborative research income in HEIs (3 year average in real terms values / £000s), 2010/11-2012/13 668,294 68,789 103 2 1,152 0.2 29 10,458 1.6 18 8,703 13 19 7,860 1.2 20 96,962  14.5
Continuing Professional Development income in HEIs (3 year average in real terms values / £000s), 2010/11-2012/13 359,124 30,836 8.6 3 2,886 0.8 29 3,138 09 27 22,412 6.2 4 39,009 109 2 98,281 27.4
Consultancy income in HEIs (3 year average in real terms values / £000s), 2010/11-2012/13 314,666 27,480 8.7 3 12,021 3.8 9 6,167 2.0 16 15,204 4.8 6 5,765 1.8 21 66,637 21.2
Regeneration and development programmes income in HEIs (3 year average in real terms values / £000s), 2010/11-2012/13 129,615 2,290 1.8 18 23,990 185 1 4,716 3.6 12 3,456 2.7 16 731 0.6 26 35183 271
Facilities and equipment related services income in HEIs (3 year average in real terms values / £000s), 2010/11-2012/13 117,273 1,960 1.7 18 1,609 1.4 21 754 0.6 26 3,738 3.2 13 456 0.4 28 8,517 73
Intellectual property income in HEIs (3 year average in real terms values / £000s), 2010/11-2012/13 63,452 12,350 195 2 59 0.1 28 272 04 19 184 0.3 20 4,089 6.4 3 16,954 267
Knowledge application
Percentage of firms engaged in product or service innovation, 2010-2012 45 24 7 15 - 35 14 - 36 18 - 23 25 - 3 19.2 -
Percentage of firms engaged in process innovation, 2010-2012 10 15 4 10 - 28 11 - 24 9 - 32 14 - 9 11.8 -
Percentage of firms engaged in strategic and marketing innovation, 2010-2012 16 32 1 29 - 12 21 - 37 28 - 18 31 - 4 282 -
Percentage of firms undertaking R&D by local economic area, 2010-2012 15 26 2 16 - 9 12 - 13 15 - 27 19 - 11 17.6 -

Sources: BIS (2014) First findings from the UK. Innovation survey 2013. Knowledge and Innovation Analysis, London, UK: Department for Business, Innovation and Skills. Evans, R., Meegan, R.,
Karecha, J. & Jones, G. (2015) Mapping local comparative advantages in innovation. Framework and indicators. London, UK: Department for Business, Innovation and Skills. Roper, S., Love, J.,
Bonner, K. (2015) Benchmarking Local Innovation. The innovation geography of the UK. Enterprise Research Centre. Enterprise Europe Network.
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Building block 3: Promising areas of specialisation and future value capture

Identifying future opportunity areas of specialisation for a region or a country brings precious insights to guide
smart specialisation strategy development. Foresight analyses are important sources of information but local
stakeholders, for instance innovative farmers, can also play leading roles in discovering these areas by
leveraging on their first-hand understanding of local needs and innovation dynamics. For a country, developing
distinctive and competitive capabilities aligned with promising opportunities is likely to encourage future value
capture.

Key promising areas of specialisation identified in the different sources of evidence

e Challenges faced by global agriculture as indicators of potential future market opportunities and areas of
specialisation

e  Value in exploring areas of specialisation through foresight studies and identification of seed care, crop
protection, bio-pesticides and bio-stimulants, precision agriculture, pest management and digital farming as
promising sectors for value capture

e  East of England sectors showing a relative outstanding performance during the period 1998-2013 include: basic
pharmaceutical products and preparations; information and communication; human health and social work
activities; professional, scientific and technical activities; machinery and equipment; and transport equipment.

Insights from documental evidence

The economic downturn of 2008 has had effects across all the sectors, making it difficult to identify consistent
growth trends. Nonetheless, there are some sectors that showed a relative outstanding performance during
the period 1998-2013, such as: basic pharmaceutical products and preparations; information and
communication; human health and social work activities; professional, scientific and technical activities;
machinery and equipment; and transport equipment. These figures could shed light on the potential
interactions between the agri-tech sector and other industries that have shown a better performance than the
average.

¥1998-2003 ™ 2003-2008 2008-2013

15.00

Average annual growth rate

Basic Information and Human health and  All industries Professional, Machinery and nsport
pharmaceutical communication social work scientific and equipment not ipment
-5.00 products and activities technical activities  elsewhere
preparations classified
-10.00
-15.00

Source: Office for National Statistics (2015) Constrained Index of Real Gross Value Added (Production approach), 1998 to
2013. Reference tables.
Figure 15. Economic sectors with highest growth rates in the East of England, 1998-2013 (2012=100)

Insights from documental evidence and existing report

The global context for agriculture is at an unprecedented crossroad. On one hand, the global demand for more
and better quality food is increasing rapidly, mainly driven by a growing middle class but also by the need to
ensure food security in less developed countries’®. On the other, resource shortage, depletion of soils and

46
FAO (2012) World agriculture towards 2030/2050 — 2012 Revision, US National Academy of Engineering (2011) The Bridge: Special Issue
on Agriculture and Information Technology.
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changing weather patterns are all looming issues that are already constraining agricultural production all over
the world”’.

New global approaches and local solutions are required to address these global challenges, giving indications
about potential future market opportunities and areas of specialisation. Figure 11 outlines some of the major
trends and challenges for global agriculture as well as potential technology solutions, highlighting how the
increase of global agricultural productivity, the promotion of food safety and the enhancement of nutritional
content — all while ensuring environmental and resource protection, could be tackled by the development of
new technologies and the deployment of existing ones.

d EX. of POTENTIAL
TRENDS CHALLENGES an TECHNOLOGY
OPPORTUNITIES SOLUTIONS

Meed for global food production to rise by 50% by 2030 and 80% by Automation of agricuttural processes (e.g. telematics, agricultural
2050 ta meet demands of app. 9 billion people robaots, etc.)
Decreass in land availability Precision agriculture (positioning technologies, remote sensing,
Increased productivity across the value chain (improved seeds, satellite imagery, etc.)
better harvesting practices, smart packaging, etc.) Plant breeding to enhance crop resilience

Food safety & health-

enhanced food

Protection of the

environment &

resources

Figure 11: Major trends and challenges for global agriculture and potential technology solutions

Several foresight studies and market reports have looked into promising market opportunities for technology
innovation®. Scientific advances in genomics and biotechnology, informatics, satellite imagery and remote
sensing, environmental and chemical sciences have already led to some value capture in sectors like seed care,
crop protection, bio-pesticides and bio-stimulants, precision agriculture, pest management and digital farming.

Insights from the smart specialisation workshop

Participants were asked to discuss the main market opportunities that the East of England agri-tech cluster
could pursue. They were prompted to consider the whole agri-tech value chain (i.e. pre- and post-farm gate),
potential high-growth products / markets, and new and existing products for arable, horticulture and other
crops in their responses.

The main workshop outputs are summarised in the table below.

47 US National Academy of Engineering, ibid., Government Office for Science (2011) Foresight: The Future of Food and Farming - Final
Project Report, Commission on Sustainable Agriculture and Climate Change (2011) Achieving food security in the face of climate change -
Summary for policy makers

8 Government of Canada (2013) Policy insight - Agricultural and natural manufacturing technology; Teagasc (2016) Technology Foresight
— Final Report; Shoham J. (2015) Disruptive technologies herald a 21st revolution in framing. Available at:
http://www.hardmanagribusiness.com/21st-century-revolution-in-farming/
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Value chain’s
stage

Table 10: Main market opportunities identified by workshop’s participants

Main market opportunities

Input supply

Smart LED, smart irrigation systems & infrastructure, cost efficient fertilisers, variable spray
applications, drones, big data analysis, data platform to support purchasing solutions, crop
phenotyping (incl. above and below the ground), IP on new crop traits, rapid diagnostics for use in-

field, biological control for horticulture, controlled environment and protected crops technologies, ...

Production

Arable production (e.g. malting barley, ...), chemicals from biomass, modelling use of big data,
horticultural efficiency, water optimisation, nutraceuticals and nutrition specific improvements,
novel materials to enhance growth, urban farming, insect survey, crop management platforms,
integrated crop management and data platform, plant-derived protein, remote sensing and
precision farming, computer vision for crop identification and monitoring, willow varieties, ...

Harvesting

Robotics, water efficiency and quality, food waste reduction, bioinformatics and statistics (training
and know-how), satellite and precision farming to create a big picture of supply chain,...

Collection &
storage

Automation, real-time and just-in-time sensing in-field and in-storage, crop storage, content
management systems and platform, controlled environment, assessment capability for specific end
point food

Processing &
packaging

Process engineering software and hardware, smart packaging, automation and use of RFID,
treatment of waste by products (e.g. starch from potato skin), processing robotics (e.g. potato
picking), ...

Transport & | Horizontal collaborations between growers and packers with a better control of the demand side,
distribution
Wholesale & | End-to-end product supply chain modelling, value-added products (e.g. potato innovation)
retailing
Consumption & | Demand of healthy food, development of functional food through GM, data analysis, modelling and
after sales | final food production, ...

On the basis of the list of market opportunities and in order to identify the priority opportunities for the region,
participants were asked to vote against two criteria:

e The size of the opportunity (from small to large)

e The level of current capability (from low to high) to realise the opportunity

The following promising areas for future value capture were revealed at the end of this process:
Crop Modelling

e Bigdata e Improved crop varieties

e Remote sensing e GMOs

e  Process automation e Nutrition specific improvements

e  Processing and packaging (esp. software, e  Robotics (esp. harvesting)
RFID) e Controlled environment (esp. LEDs)

e Food waste reduction solutions through e  Water management —Smart irrigation
supply chain e Value chain Modelling
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Building block 4: Gaps in the regional industrial-innovation system

Taking forward future opportunity areas asks for an alignment between new and current capabilities and

identified areas in order to capture value from innovation. The scanning and assessment of innovation system

capabilities, together with considerations around level of readiness and needs for future deployment, are core

tasks at this stage.

Insights from the smart specialisation workshop

The last part of the workshop was spent on exploring options to take forward the different market

opportunities identified and voted on by the participants. Five business cases were developed to assess in

more details both the current relevant capabilities and strengths, and the need for new or enhanced ones, to

realise the opportunity and overcome potential challenges in its realisation (see business case templates

below).

The five opportunities which were investigated are:

1. High-quality combinable crops for specific food and industrial end-uses

vk wns

In the case of high quality combinable crops for specific food and industrial end-uses, the low prices at
commodity level were considered as leading to a need to produce higher value product. National food and
nutritional security linked to national health agenda were considered as providing a supportive context. The

Process automation
Water management

Fresh produce fortification for improved human nutrition
Crop modelling, remote sensing, inputs alignment and extension services

Description of
challenge /
oppartunity
lincluding indication
of size]

LOW FRICES AT COMMODITY LEVEL = need 1 produce higher value product.
Corsume demand 1o make bulk carboiydraies Tealthier (even without noticing).
Mafional food and rainiticnal securty, Bnked & rational health agerds

| dependency on pelrochemicals — susiainable reduoed inpuls.

‘Why should the
reglon pursus
this?

‘ivorid-keaders in production of high guality censals (on a unil anea basis).

\Warld-Jeasding ressarch base, inckuding ral discovery.
Access to gemplasm colliecSons and abilly 1o derive and captune vakse from

What are the
main agronomic |
technlcal
challenges?

Resiriction of key crop proiecion chemicaks
llellmanagamenl, sorage, recycing)

Elackorass,
Lawk of understarding of the rotation and imgact on soils (ol management)
Fuefood challenge (eg supplying AD plant ve growing food)

Local capabilities to address challenge | npponunh}\

Current relbevant s Capa r Koy Bsues to be addressed Ky compsetitors,
capabilities |/ strengths strengths that will need to their initlatves &
be cirangth
Ini the reseanch &| A HAE, Rftes, A0A5 :::-uﬂh'r-—:hr r;:—-uru-u-u-,-r usa
i & Eaier haad Scotlam
innovation base ¥ for kg o
thraughpst phenatyping
|n II'.'H:EI Farmar groups Learming from new
dintipline jog
organisations / :‘“ . e by, gt
networks - Inuatry, ...}
In the industrial Urslevar {wem franh greduce fortication| usa
value chain Bpgute Auntraka
Canada
Russia
Other

Business Case 1:

High-quality combinable crops for specific food and industrial end-uses
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world leading position in production of high quality cereals of the East of England was acknowledged as a key
asset, together with the world leading research base of the region. On the challenge side, the restriction of key
crops protection chemicals and issues around water management and blackgrass were highlighted.

Description of . EDE {Inc Lincs) produces armurd —40% of UK's [daily) Tresh produce
challenge | . Consumer demand for healthy product
eppartunity ' Highi markis! value commarading higher prices
(including indication | - Import subsitution (.. T food seouriy for LK)
of size] # Innovative fresh produce growers — Sghily inked io retadens (e MES, Ocada)
+  Ingdusiry liess, hungry for innovasion
Why should the = End-o-end capability 0 create and caphure walusfeconomic benelt
reglon pursue - Morglhsshouse (Seld)
this? = iery sirong links with academia and grovwers and breeders
Highly Inniovalive, research-acive growers, hungny for new innov. & appetie for new things
Academics, instiution capabe of uillzning new genetic resources in veg germplasm
‘Sirongigrowing Enks b RAD ard
What are the = Maiching varietal deltvery with required inputs {water, chemical, managemant}
= Soils —link between solfingpuls and nuiriional gualbyfimpact of product
maln agronomic |/ Manag o - —
technilcal < Management of exremes of weathesdimale change capabiiies is a challerge
challenges? - Consumer perceplionaccepiance
Local capabilities to address challenge | opportunity
Current rebevant Mew capabilities Hey Issues o be addressed Koy competitors,
capabllites ! strengths strengths that will need to thair Inidatives &
In the research & ﬂﬂm:rrﬂ-ﬂ mu—.—-dmn = Poducs sosel geralic s = NS s
wChRnCE rurm devalcprent i - Ink betwssn [ "
innovation base istrisctian '"'"""'1'“ ) v and
mutritional qualiy of product
In local| - Femergroup W GAPS]
organisations /| © 5™
Anglia Farmery
networks *  Inncvaticn Farm
In the industrial| - Unevar *  Managing supply and +  Bemersupsly chain [ ——
value chain| - Sererd Smges i . mantqemee - Spais
- Irleprolafan al By data Ho matcs lor Senslaticeal
infcrmation mading &= rERCUrCE
betier dechnizn making -
prerelmp— mmd
Other Exchumion gas of sebsity ndng
ﬁ:n-c-l.:'—l.ﬂ_—hh
anciudad)
Loas ol eritical crap
products in the EU cowld leed 1o low
wargn markats being abis o gross in
@ more enmpetithen way

Business Case 2:
Fresh produce fortification for improved human nutrition

For fresh produce fortification for improved human nutrition, the research base strengths in areas like genetics,
genomics and plant sciences were put forward. The strong links between academia, growers and breeders as
well as the growing links between R&D organisations and retailers were also acknowledged as important
assets. Key issues to address were identified in terms of better supply chain management, a better
understanding of consumer perception and acceptance, and management of extremes of weather.
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Description of Chalenge:
challenge / = Maodels variable by coops
oppartunity - Technology variable
(including indication | 'DPPoMUAIt: Fuling it all ingeter
of size) = Techrology configuration
= Ouick enough real Sme prooessing (1)
‘Why should the = EoE has all the components aleady nked ingeser
reglon pursue = Acoess o workloroe, diversiy, pool of skils
this? 2
What are the = Agronomic - providing the value to e end user "so whal fest”
maln agronomic § | =t Tings o Amen
technical - ﬁ mﬁhmmmnmamw
challenges?
Local capabillities to address challenge ! opportunity
‘Current nebeant Mew capabilities f Ky Issues to be addressed Ky competitors,
capabllities | strengths strengths that will need to their Initlatives &
be developed 3 sirengihs
II:::nrn:;mhg : breca./ trimi Integration of Angiication of imege -
" ‘Wagmingm )
Festhariands
Im local| - Existing communcation = K= E] - ninmtructumns ko suppor right pecpls interacting
organisations / eng=
networks
In the industrial| © “ehiseSona reutes o = Crcas-compatibiliey + ROl proving 1o fermens
valug chain e bardeas b
Other| - Lotsol chitisg gav »  Biodisersity & sustsnabiity |e.g. slug pebets]
Smpport ecrose secinr + Spcilscknces srgl

Business Case 3:
Crop modelling, remote sensing, inputs alighment and extension services

For crop modelling, remote sensing, inputs alignment and extension services, there was a sense that the East
of England region had all the necessary components linked together. Access to workforce and relevant pool of
skills was also mentioned. Integration of technologies was recognised as a new capability to develop. The
existence of government support across sector was seen as a current relevant strength.
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D:su'qﬂ:in;ol’ E Wng wage y The region has the potential to
challenge - onguing iRcreased produck .
appertunity C: poltical uncertainty migrant laour capture an opportunity in:
rsrpumaian] [Pohaviasp e venrd s A wnrk) Multi-disciplinary integrated process
of size] = automation for multiple applications
Why should the
reglon pursue
this?
What are the -+ Mew business model The region is particularly well-
main agronemic | m"mﬂ”'m‘ positioned because:
technical . Systems imegration - - -
challenges ¥ + Lepiskiion HAS Commergial bage, including end-users
(SMEs, large, global) as well as
multidisciplinary academic bage (eng.,
Local capabilities to address challenge ! opportun
& y life sciences)
Currenk rebevant Mew capabilities f Key kssues to be add i Key Capar.ily ta irest
llities [/ h hs that will need io thelr initiathes &
be developsd strengths .
Ergiaating Life sciwmes
in thie research &| - Computer visien systerns * Mmaleme deta +  vanabsity — beeeding loc Rarvest = BERS
Iinnovation base| " Mc e cain . T
Nartiesham (Ipewecs),
Merwich
Mezzarch - Motharmied Bustirinis Cirke Far rroar insigghts
lagr. menamics fimd user)
Im local + Enowlsdgs banshe ad [ —
organisations | aasmtien st
o ks ;‘:“ﬂ-ﬂ Key issues to be addressed:
In the industrial = Skt ke in vk chain - —
value chain * Lechofmeok bl ) g * Compatibilty / standards /
Hath (viiznD |EQI5|3.1.I:I|"I
el rahesex) +  Short termism in VC
Other R +  Engagemeant with end users
+  Duta cwnarship

Business Case 4:
Process automation

In the case of process automation, living wage, ongoing increased productivity were depicted as main
challenges while export opportunities were put forward. The needs for new business model, system capability
and systems integration were identified as key technical challenges. New capabilities around real-time data
processing were also discussed.
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Description of * High-value crops need water supplies for business to operate economically
challenge /
opeortunity
[including indication
of size)

Why should the *  Crops in EoE including potatoes and vegetables already water efficient

:?Ei,?" pursue *  50% of irrigation in the UK happens in the EoE

What are the main | + Genetics have a part to play

H-Ql'ﬂl'l_ﬂmin-" + Efficient use of water, including use of gensors
technical *  Understanding local Infrastructure needs for specific crops, including storage
challenges? .

Managing water in a more integrated manner [ larger geographies
+  Real-time decision tools at point of use

Local capabilities to address challenge ! opportunity

Current relevant Mews capabilities [ Ky issues to be sddressed Key competitors, their
capabilities [ strengths strengths that will need to initiatives & strengths
b= deweloped
In the research & | + Ressarch Ingtuthong Lees watar wasts in Balance of watsr Nethariandgs [Twents)
innovation base | + Della T (watsr Imigation aystams sfficiancy and product
bainaca), Blomation In-Neid Benaors & quality
[20ll managamant) comnmunication Balance of supply from
technologlas wiatar utiiities [howsing
Smart imigaticn tarming nesds)
Comiplsx Imigation
] — [t
anginesring and plant
sclences
In local - Crandsd
organisations / - UEA
networks - Anglla Yeatsr
- Linconshire LEP,
Anglla LEP
conducting projects In
this area
In the industrial | - 40% Imgadon Metherlands
value chain businsesss locasd In Callformia
EnE

Business Case 5:
Water management

Water supplies are a key issue for high-value crops. Some technological solutions supportive of smart irrigation
are already being explored and developed, they include in-field sensors, communication technologies and soil
management systems. Water-related issues are a global concern and massive export markets. The agenda is
currently led by the Netherlands, the US (California) and Israel. In the East of England, a number of networks
exist already (Cranfield irrigation organisation, UEA), with Greater Lincolnshire LEP and New Anglia LEP also
focussing on water.
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4. DISCUSSION

The case study conducted helped prove the value of the ‘industrial-innovation” approach outlined in Section 2.
The case study has focused on specific sector (agri-tech), and a representative community within a selected
value chain (primarily arable and horticultural crops). Access to this community was possible thanks to the
support of Agri-Tech East, a major agri-tech cluster organisation in the East of England.

While the analysis of the whole East of England region was beyond of the scope of this project, the Agri-Tech
East community offers a useful test case including as it does a rich variety of agri-tech actor types. These
include: end users (farmers and food companies), some of the most important research centres in Europe,
technology-led input suppliers (e.g. seeds, agrochemical products, machinery, etc.), intermediate institutions
and specialised service providers (agronomist, consultants, etc.), as well as a number of national trade bodies
(see Appendix 2).

The case study helped prove the value of the suggested approach, in particular, because:

e it guided a clear identification of what makes the cluster distinctive, including areas of particular
strength

e it helped visualise how different organisations and stakeholders fit and complement each other rather
than viewing the activities in competition with each other.

e It helped overcome some of the limitations related to data availability

e itrecognised the role of technology-led firms that are critical to the industry but are often not
accounted for in the sector statistics.

e it allow a clear recognition of the role of intermediaries in the translation of knowledge from the science
and research base into industry.

e it guided the identification of promising opportunities for specialisation and future value capture for
which the region is particularly well placed to pursue.

As shown in Appendix 3, the feedback from key participants of the workshop highlighted the advantages of the
approach adopted for the purposes of smart specialisation.
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5. CONCLUSIONS: MAKING SMART SPECIALISATION SMARTER

This pilot project has been designed in collaboration the UK Department for Business, Innovation & Skills (BIS)
to support smart specialisation in UK regions. The main outcome of the investigation has been the
development of an ‘industrial-innovation system’ approach which allows a better alignment between
distinctive regional capabilities and promising areas for future specialisation. The approach addresses common
analytical weaknesses and data limitations hindering recent regional innovation efforts. In particular, it defines
a novel framework that allows a more detailed characterisation of a region’s industrial and innovation
capabilities, thus enabling a clearer articulation of what makes a region distinctive. As such, the ‘industrial-
innovation system’ approach has the potential to underpin ‘smarter’ smart specialisation.

The ‘industrial-innovation system’ approach focuses not only on the activities, actors and institutions that
interact to generate, diffuse and apply knowledge but also pays close attention to the processes value addition
along the industrial value chain. By combining these analyses, a region’s distinctive and competitive
capabilities can be better aligned with promising and feasible market opportunities.

Our approach has been designed to address common issues that have limited the effectiveness of recent

regional innovation efforts internationally, including:

e the selection of priorities that are too generic, that do not appropriately take into consideration existing
regional economic and innovation structure, and/or that are simply replicated from elsewhere.

e an excessive focus on basic R&D that is not sufficiently business driven.

e attempts to create 'miracle growth' in headline industries such as semiconductor or biotechnology.

e lack of sound analysis of the industrial and economic structures of the region.

These issues observed in practice can be, in turn, related to a number of weaknesses in the analytical

frameworks and the evidence base commonly used as the basis for smart specialisation. These include:

e the lack of sub-sectoral regional data to reveal the structure and areas of specialisation of the regional
economy at a useful level of disaggregation to reveal distinctiveness.

e the use of composite statistical indicators that provide high-level benchmark of regions' economies but fail
to provide information about competitiveness in specific industrial activities.

e the difficulties to identify cross-sectoral and emerging capabilities and opportunities from reliable
statistical analysis.

e the lack of taxonomies based in technological and industrial know-how to match areas of industrial
specialisation with areas of research and innovation specialisation.

The suggested ‘industrial-innovation system’ approach addresses some of these analytical and evidence
limitations by combining value chain and innovation system structures. The result is a structure that offers
practical guidance on the gathering and analysis of data but also on questions that need to be addressed as
part of the ‘entrepreneurial discovery process’.

The approach suggested involves the following critical activities:

e characterisation of the activities, actors and institutions contributing to the generation of value through
innovation and to the capture of value through business activities

e evidence gathering and analysis on the basis of particular industry and technology characteristics
observed in practice rather than on traditional statistical boundaries defined in theory

e an entrepreneurial discovery process that focuses on the identification of innovation system failures
constraining the region from pursuing promising areas of specialisation and future value capture
opportunities.
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The value of the value chain framework resides in its ability to:

e more precisely identify where the industrial centres of gravity in the region reside.

e structure the analysis of complementarities among capabilities of different types of stakeholders in the
region with seemingly different industrial interests and technical competencies.

e |ocate regional activities as part of wider industrial system in which other ‘links’ in the chain — industrial
activities, regions and countries — are relevant to understanding the region’s unique position.

A systematic review of regional innovation system capabilities is simple but highly effective way to:

e emphasise that innovation is not just about R&D

e recognise that regional competitiveness and value capture require capabilities to diffuse new knowledge,
and to ‘absorb’ new knowledge in productive processes.

e characterise the contribution of independent players, policies and institutions to regional innovation, as
well as the linkages between them.

e Recognise the critical role played by knowledge diffusion intermediaries supporting the translation of
research and know-how into the productive activities of local firms needs, thereby closing the gap
between industry and research.

A case study was conducted to demonstrate the advantages of the approach suggested. This case study has
been limited to a specific sector (agri-tech), and a representative community within a selected value chain
(primarily arable and horticultural crops) in the East of England. Access to this community was possible thanks
to the support of Agri-Tech East, a major agri-tech cluster organisation in the region.

The case study helped prove the value of the suggested approach, particularly in that:

e it guided a clear identification of what makes the cluster distinctive, including areas of particular
strength

e it helped visualise how different organisations and stakeholders fit and compliment each other rather
than viewing the activities in competition with each other.

e it helped overcome some of the limitations related to data availability

e itrecognised the role of technology-led firms that are critical to the industry but are often not
accounted for in the sector statistics.

e itallow a clear recognition of the role of intermediaries in the translation of knowledge from the science
and research base into industry.

e it guided the identification of promising opportunities for specialisation and future value capture for
which the region is particularly well placed to pursue.

While a particular case study in the agri-tech industry has been selected in this pilot project, the process and
principles developed here have the potential to be deployed across different regions and sectors. It is hoped
that the approaches presented in this report will help regions develop ‘smarter’ smart specialisation strategies.
It is also hoped that, in conjunction with other projects commissioned by BIS, ideas developed in this report
can help reveal opportunities for maximising the impact and efficiency of public funding, in particular EU
instruments for research, development and innovation.
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APPENDIX 1: Example sources of evidence for smart specialisation strategies

Table 1. Example sources of evidence to assess value chain strengths and areas of competitive advantage

Example indicators

e Distribution of value added,
exports, FDI, jobs, capital
investment, R&D expenditure
across industrial activities in the
region

e National and global market share of
activities across in the value chain

e High growth product classes

e Benchmark indexes (e.g. revealed
comparative advantage indexes)

Example sources of data

o Official statistics (e.g. ONS) .
e Government white papers
e Industry & market studies
e Company reports

e Surveys, interviews, 4
workshops
e Academic studies L

Complementary questions for
entrepreneurial discovery process

What activities across the value chain
make a significant contribution to the
regional economy (financial, social,
strategic value)?

In which value chain activities is the
region a national and/or global leader?
Which competitor regions have similar
specialisations in the value chain?
Which regions participate upstream and
downstream the region’s value chain?

Table 2. Example sources of evidence to assess regional innovation capabilities

Example indicators

Example sources of data

Complementary questions for
entrepreneurial discovery process

Knowledge e Areas of research e National and regional o In which research areas is the
generation specialisation of firms innovation scoreboards region a global or national leader?
capabilities Areas of research e Official surveys and reports e Where are the most relevant areas
specialisation in higher by national government of multidisciplinarity?
education institutions & agencies (e.g. BIS) e How mature is the research carried
public research centres e Grant data analysis from out in the region across the value
Level of maturity of funding agency databases chain (e.g. TRL level)?
research in the region (e.g. Innovate UK, Research e Where are the main areas of
Number of scientific Councils) current and planned research
publications and impact e Bibliometric analyses investments?
factors e Company reports & websites
Proportion of personnel | e Science, engineering and
involved in research technology (SET) statistics &
higher education Statistics
Knowledge Levels of contract and e National and regional e What are the main channels used
transfer collaborative research innovation scoreboards by regional SMEs to receive
capabilities activity o Official surveys and reports information about new
Presence of contract by national government technologies?
research organisations, agencies (e.g. BIS) e What types of networking
technology & innovation e Bibliometric analyses mechanisms exist to connect firms
centres, and university e Company reports & websites with the research base?
licensing offices e Who do the small producers trust
Presence of technology for advice on technology?
consultants e Are there organisations and
Presence of cluster individuals particularly effective at
management driving connections in the regional
organisations community?

e Which regions are particularly
successful in translating research
into new businesses in the value
chain analysed?

Knowledge Patenting and licensing e National and regional e Which type of research conducted
absorption activity innovation scoreboards in the region is most likely to be
capabilities Entrepreneurial activity e Venture capital reports applied in industry?
in terms of, for example, | ¢ Company reports & websites | ® How used are the companies in the
spinouts and start-ups region to introducing new
Proportion of firms technologies into their processes?
introducing new e How common is for companies in
products and services the region to have their own
and frequency development/engineering/design
Proportion of personnel departments?
involved in engineering, e Are firms aware of relevant
design and development standards?




Table 3. Example sources of evidence to assess promising areas of specialisation and future value capture

Example indicators

e High-growth products and markets
o Industry growth forecasts

Example sources of data

e Foresight studies

e Official national statistics

e Industry & market studies

e Consultancy reports

e Surveys, interviews, workshops

Complementary questions for ‘

entrepreneurial discovery process

e Considering the region’s distinctive
value chain strengths and innovation
capabilities, what are the main areas
of opportunity?

e |s there a strong business case for the
region to pursue identified
opportunities?

e Which companies are likely to benefit?
How likely are these new activities to
be carried out in the region?

Table 4. Example sources of evidence to identify gaps in the regional industrial-innovation system

Example indicators

e Number and size of intermediary
actors and mechanisms

Example sources of data

e Benchmark analyses
e Consultancy reports
e Surveys, interviews, workshops

Complementary questions for ‘

entrepreneurial discovery process

e How well connected are the regional
industrial and innovation actors?

e What else can be done to facilitate
linkages between regional industrial
and innovation actors? What do other
regions do?

e What new (industrial and innovation)
capabilities are required to address
identified opportunities?

o What new research projects are
required?




APPENDIX 2: List of smart specialisation workshop participants
. ____________________________________________________________________________________________________________________________________________________|

Belinda Clarke
Agri-tech East

Martin Collison
Collison and Associates Limited

Dean Cook
Lead Technologist - Agriculture and Food
Innovate UK

Laure Dodin
IfM Education and Consultancy Services
University of Cambridge

Chris Dunkley
CEO
Rothamsted Centre for Research and Enterprise

Mariana Fazenda
Department of Plant Sciences
University of Cambridge

Charles Featherston

Research Associate, Centre for Science,
Technology & Innovation Policy
University of Cambridge

David Flanders
CEO
Agrimetrics

Helen Francis

Research Manager and Knowledge Transfer
Facilitator

University of Cambridge Department of
Engineering

Carlos Lopez-Gémez

Head of Knowledge Exchange, Policy Links, Centre
for Science, Technology & Innovation Policy
University of Cambridge

Martin Lutman

Agri-Tech Programme Manager

Greater Cambridge Greater Peterborough
Enterprise Partnership (LEP)

Peter McDonald
General Manager Agrochemicals
Anglia Farmers

Rob Merrall
President-elect
IAgrE

Ed Moorhouse
Group Technical Director
G's Fresh

Kate Parsley
Research Facilitator, Bioscience Impact Team
University of Cambridge

Tony Peloe
Distributer Manager
Delta -T Devices

Tamsin Sayer

School of Biological Sciences Translational
Research Manager

University of Cambridge

Liliya Serazetdinova
Knowlegde Transfer Manager for Plants and Crops
Knowledge Transfer Network

Sachin Shende
Co-Founder and CEO
KisanHub

Paolo Siciliano
PA Consulting Group

Robert Smith
Russell Smith Farms

Lydia Smith
Head Innovation Farm
NIAB

Richard Turner

National Centre for Food Manufacturing,
University of Lincoln
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APPENDIX 3: Feedback from smart specialisation workshop participants
. ____________________________________________________________________________________________________________________________________________________|

“The structured methodology of the event provided a valuable focus to discussions. As a result, the output
from the day felt that it had really captured the essence of the regions strength in agri-tech.”

Dean Cook, Lead Technologist - Agriculture and Food, Innovate UK

“The workshop was of great benefit to the agri-tech community. There was a good spread of people from
across the industry, from scientist through to farmer, and consequently there was a good broad spectrum of
input. | think one of the greatest challenges for the sector is actually getting the science applied into practice -
and | think engaging and exposing farmers to the science and technology and the people who are behind it is
really important.”

Representative of major family-owned agricultural firm

“The workshop provided a valuable insight into the challenges that farmers are facing in our area and the
output will play a key role in helping the academic and industrial communities prioritise areas for research and
investment. This will support the critical role played by Agri-Tech East in developing innovative solutions for
farmers and creating new business opportunities, both of which will be critical in maximising the potential of
this area.”

Representative of major transnational agricultural firm

“Claiming you are World class in everything will not be believed and therefore in an emerging sector like
agritech it is vital that we collectively agree where our real strengths lie. The workshop successfully brought
together a wide cross section of partners to identify the USP of the AgriTech East region and this will
strengthen our ability to attract companies and investment to the area, as well as helping us to develop bids
for national and EU funding.”

Consultant and representative of family-owned firm

“The workshop was useful as it enabled to meet and exchange thoughts with the key regional academics,
industry, and economic development representatives about specific strength of the East of England in the
agritech sector, and how different organisations and stakeholders could fit and compliment together. It was
helpful to do it in this way, rather than view the activities in competition with each other, which happens quite
often. For research organisations, it is invaluable, as smart specialisation could help them to focus research
efforts on an area which would make a difference economically, and will make them more successful in
winning external funding, a very critical mission for research organisations. For businesses, it is invaluable to
know how they can work with each other pre-competitively, and where to go of a specific academic expertise.
In summary, the workshop on 7th March was very collaborative and constructive.

As a follow up activity it would be good to receive a summary of key regional opportunities and then to gather
again to discuss a few very specific ones, and develop a regional action plan for achieving higher impact.”

Manager, Knowledge Transfer Network
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