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“This book captures the essence of data-led creativity — delving into the policy
challenges and ethical considerations which affect this major growth sector.
With some amazing real-world examples, this book constitutes a must-read
for anyone wishing to learn about shaping the future of creative economies.”

Dr Frank Moeschler, MBE

“The Creative Industries were first defined 25 years ago, and this collection of
essays is a watershed in the maturity of the sector. Combining sharp analysis
of the need for better data about the creative industries with case studies
on how data drives innovation across the sector, these new approaches will
catalyse the next stage in the journey of the creative industries to their proper
place at the very heart of our 21st-century prosperity.”
Professor Christopher Smith, Executive Chair of the Arts
and Humanities Research Council (AHRC), UK

“This UK Creative Industries Cluster Programme has shape-shifted
perception of the creative industries, revealing the true value of creativity
and the creative leadership informing industries from healthcare to Al This
important collection of essays is a timely account of data-led innovations
illustrating the collaborative potential of technology, making tangible
emerging, and exciting, approaches to creative practice.”
Professor Jane Harris, PhD, FRSA, Chair of Digital Design &
Innovation, University of the Arts London

““The Design Economy — The Value of Design to the UK Economy’, published
in 2015 by the Design Council, was the first report to really articulate a new
definition of design and its importance as a driver of value and innovation in
the UK. There have been several similar reports since, but this book takes the
argument to the next stage, clearly putting the case for how design and data
can come together as an essential part of the Creative industries to make a
real difference to the world.”
John Mathers, Chair, British Design Fund
and ex-CEQ, Design Council

“A timely reflection upon five years of inspiring research by the Edinburgh
Creative Informatics team in their work both for and with their creative
industries cluster organisations. A clearly articulated agenda is established
for how data-driven innovation should be embraced, rather than feared, at
the heart of our creativity.”
Professor Damian Murphy, Professor of Sound
and Music Computing, University of York, UK

“This book is full of insights for the current challenges that creative companies
are facing today with data management and innovation.”
Pierre Roy, University of Montpellier, France



“This book goes beyond the theoretical — offering immediate insights for

creative practitioners and industry leaders alike by delving into real-world

applications and ethical considerations. The exploration of innovation in

this collection of essays champions the collaborative potential of creativity

and technology and encourages the adoption of data-led creativity to shape

the future of the creative economy. A must-read for those looking to drive
meaningful change and innovation across the industry.”

Lee Walters, CEO of Ffilm Cymru Wales.

Formerly Programme Manager of Clwstwr,

part of the Creative Industries Clusters Programme

“This book brings to life real-world applications of data-led creativity and,

importantly, addresses ethical considerations. It is essential reading for

anyone interested in exploring the future of creative economies, offering
profound insights to drive meaningful change.”

Sara Louise Pepper, Co-Director of the Centre

for Creative Economy and Deputy Director of

Media Cymru at Cardiff University

“Economists and management scholars speak of the benefits of data-driven

decision-making and policymakers champion data-driven innovation.

But what do these mean in the creative industries context? The essays in

this timely volume describe in concrete terms the different ways in which

practitioners, policymakers and other agents within the creative innovation

ecosystem are grappling with data. It’s a must-read for anyone interested in
understanding innovation in the creative industries today.”

Hasan Bakhshi, Professor of Economics of

Creative Industries at Newcastle University

and Director of the AHR C-funded Creative

Industries Policy and Evidence Centre (PEC)

“Digitalization has challenged a number of conventions and established

practices in several industries and enabled a greater capacity for working

from within the in-betweens of disciplines and sectors. It opens a new era of

creative work. The inter- of disciplines and the cross- of sectors is where we

need to inquire, learn, and experiment. Whether you practice this, looking

for new knowledge, or research or support practice — this book will prove a
most inspiring companion on your adventure.”

Charlotte Lorentz Hjorth, Head of ekip collaborative platform

(European Cultural and Creative Industries Innovation

Policy Platform), Lund University Collaboration Office



DATA-DRIVEN INNOVATION IN
THE CREATIVE INDUSTRIES

The creative industries — the place where art, business, and technology meet in
economic activity — have been hugely affected by the relatively recent digitalisation
(and often monetisation) of work, home, relationships, and leisure. Such trends were
accelerated by the global COVID-19 pandemic. This edited collection examines how
the creative industries can be supported to make best use of opportunities in digital
technology and data-driven innovation.

Since digital markets and platforms are now essential for revenue generation and
audience engagement, there is a vital need for improved data and digital skills in
the creative and cultural sectors. Taking a necessarily global perspective, this book
explores the challenges and opportunities of data-driven approaches to creativity
in different contexts across the arts, cultural, and heritage sectors. Chapters reach
beyond the platforms and approaches provided by the technology sector to delve into
the collaborative work that supports innovation around the interdisciplinary, and
cross-sectoral, issues that emerge where data infrastructures and approaches meet
creativity.

A novel intervention that uniquely centres the role of data in the theory and practice
of creative industries’ innovation, this book is valuable reading for those researching
and studying the creative economy, as well for those who drive investment for the
creative industries in a digitalised society.

Melissa Terras is Professor of Digital Cultural Heritage at the University of Edinburgh,
UK.

Vikki Jones is Research Associate at the Institute for Design Informatics, University
of Edinburgh, UK.

Nicola Osborne is Creative Informatics Programme Manager at the University of
Edinburgh, UK.

Chris Speed is Professor of Regenerative Design Futures at RMIT, Melbourne, Australia.
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FOREWORD

Over the last decade it has become increasingly obvious that the future success
of the Creative Industries, from screen to performance, museums to fashion,
is ever more closely entwined with advanced technologies— be that real-time
computing, XR technologies, Al or data science. The transformation of the
creative sector is part of a vast industrial change enabled by the digitisation
of the economy, making this book incredibly timely with its dispatches from
the frontline of data-driven change.

This collection draws on five years of pioneering work by the Crea-
tive Informatics cluster and their partners, demonstrating that data-driven
innovation has the potential to change practice, improve policy and deliver
more inclusive and sustainable outcomes ranging from approaches to skills
development to creative and business ethics. Data-driven innovation (DDI)
embodies the energy, ambition and appetite for change of the (largely)
Edinburgh-based community which has done so much to drive forward
thinking in this area.

The book raises key issues that have to be addressed if the Creative Indus-
tries are to capitalise on data-driven approaches; the authors identify the
actors who can make the necessary changes and ask a series of provocative
questions. Though the answers are inevitably provisional, they are always
insightful.

One concern that almost all authors turn to is the challenge of adequately
capturing through data the contribution of freelancers and micro businesses
within local, regional and national innovation ecosystems. Here you will find
DDI approaches to explore the operation of freelance networks that appar-
ently offer alternative governance structures within clusters.



xx Foreword

Several authors also identify the importance of freelancers and sole trad-
ers in research and development (R&D). Questions remain as to whether the
numerical preponderance of freelancers and micro business is matched by
their engagement with R&D and an ability to capture value from it. From
skills to equity, diversity and inclusion (EDI), these segments of the crea-
tive workforce are surely critical in delivering change, but until we have an
evidence-based and data-driven model of how R&D and innovation operates
across the Creative Industries, there is a risk of valorising precarious workers
as heroes.

This book is full of the diverse ideas and dynamic challenges that have
typified the work of Creative Informatics. You’ll find proposals for dynamic
data-driven alternatives to the old industrial and occupational classifications
and case studies featuring the new, data-smart companies who are developing
the real-time classifications we need to capture the rapidly changing creative
economy. Elsewhere authors sift through the wreckage of the NFT debacle
and rescue the re-conceptualisation of digital property rights as a potentially
significant shift emerging from the debris.

One particularly striking proposition is that within the Creative Industries
insight should be driven by ‘small data’ approaches in contrast to the Big
Data so beloved of tech firms and Al training sets. Small data is locked up
in tacit knowledge or pockets of practice within companies and organisa-
tional information. If creative firms can work with new data providers who
can access this ‘dark matter’, they will uncover a new engine of growth. As
one interviewee reveals, the public sector leaders responsible for the creative
industries currently make choices determined more by their intuitive feel for
this dark matter rather than any actual data.

There are warnings here, too: on the practical role of universities in crea-
tive cluster networks, on the ongoing challenges of data capture across the
creative industries, and above all on the (perceived?) lack of clarity in defin-
ing the creative industries. This latter is something that should stimulate a
conversation, timely in the year the existing UK definition celebrates its 25th
birthday.

All of the authors locate the work of Creative Informatics within gov-
ernment policy, acknowledging the role of the 2017 UK Industrial Strategy
and its subsequent Challenge Fund and the Arts and Humanities Research
Council’s Creative Industries Clusters Programme (CICP), which supported
Creative Informatics as one of nine place-based R&D Partnerships between
universities and industry across the UK.

I was honoured to lead the Clusters Programme as Challenge Director,
watching the evolution of the partnerships and their developing specialisa-
tions in screen, fashion or, in the case of Creative Informatics, data and Al
At the start of the programme, I drew a distinction between the prevailing
mode of research about the creative industries and this new opportunity of
applied research for the creative industries. This book shows that DDI has
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the potential to deliver both. Making creative organisations and workers
data literate enables them to transform practice and R&D, but wider access
and improved quality of data enhances understanding of the dynamics of the
whole system, delivering change through R&D, through Equality, Diversity,
and Inclusion initiatives, and ethics, or through policy.

The AHRC Clusters programme was at the time the largest-ever commit-
ment of R&D funding to the UK’s creative industries. As AHRC follows this
with an even larger creative infrastructure programme and a successor to
CICP, I'd like to congratulate all the authors of this book, and Chris Speed,
Nicola Osborne, Vikki Jones and Melissa Terras in particular, on showing
not only how high a bar they have set in terms of the quality of applied crea-
tive research but also demonstrating the pivotal role that data-driven innova-
tion can play across the creative industries.

Andrew Chitty

AHRC Creative Economy Champion,

Director Creative Research and Innovation Centre
Institute of Media and Creative Industries,
Loughborough University London
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INTRODUCTION

Framing data-driven innovation in
the creative industries

Melissa Terras and Vikki Jones

Abstract

The creative industries — the part of the economy creating new products, ser-
vices, and experiences at the juncture of arts and business—have been greatly
affected by digitisation of our society. As well as the changing nature of tech-
nology and its creation and delivery mechanisms, there is a need for expertise
in how creatives can innovate with and around data to build successful busi-
ness ventures. This edited collection specifically examines how the creative
industries can be best supported to make use of data-driven innovation and
digital technology opportunities, and this introduction defines and examines
our core terms: the creative industries, data, and innovation. Taking a prag-
matic, critical, and broadly framed view, we encompass the production of
novel goods, experiences, products, and services via creative practice and cre-
ative endeavours, uniquely centring the role of data. Although many aspects
of innovation are economically driven, we stress the potential for social good
and social enterprise, identifying wider issues concerning the global informa-
tion environment and how to innovate successfully within it.

The creative economy — defined by the United Nations as the part of the
economy that is “at the crossroads of the arts, business and technology”
(United Nations, 2008, p. iii) is a large driver of social benefit as well as
financial growth. In the case of the UK, the creative industries sector con-
tributed £109bn, equivalent to 5.6% of the UK economy, in 2021 (Scott,
2022). Beyond this fiscal imperative, there is much published research detail-
ing the private and public benefits of the work of the creative sector to soci-
ety, including pleasure, captivation, cognitive growth, the creation of social
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bonds, expression of communal meaning, improved learning skills, extended
capacity for empathy, the development of social capital, and improved health
(McCarthy et al., 2001, p. xiii). The creative industries and their products and
services are embedded into Western society and have been affected alongside
all aspects of livelihoods and pastimes with the relatively recent digitalisation
(and often monetisation) of work, home, relationships, and leisure, in what
is sometimes referred to as a Fourth Industrial Revolution (Davis, 2016). In
addition, the COVID-19 pandemic has shown the need for improved data
and digital skills, including the development of expertise around how to
innovate and take products and services to market to ensure income flow
and generation. In the creative and cultural sectors, online and other digital
markets and platforms have proved essential for revenue generation and have
provided a means to reach and engage audiences, supporting arts, culture,
and heritage and allowing them to contribute to wider society.

The aim of this edited collection is to specifically examine how the crea-
tive industries can be best supported to make use of data-driven innovation
and digital technology opportunities. How are the creative industries deal-
ing with the increased digitalisation of society, and how are they embedding
this in their practice? What opportunities are there for those in the creative
sector to embrace, embed, and drive data-led innovation in creative activi-
ties? Moving beyond only using the platforms and approaches provided by
the technology sector, what can we do to facilitate collaborative working
across industries, to research and innovate where data infrastructures and
approaches meet creativity? Taking a necessarily global perspective, this text
aims to advance our knowledge of the ways data-driven approaches to the
creative industries create challenges and opportunities in different contexts,
and in turn, this text aims to contribute to research and practice by unifying
and linking these interdisciplinary, and cross sectoral, issues.

Defining the data-led creative industries

It will be useful to set out some core terms, particularly regarding the creative
industries, and what we mean by the terms constituting data-led innovation,
in order to situate the reader, given there is wide-ranging interest in this topic
from different perspectives, including practitioners, employers, policy mak-
ers, and governments.

The creative industries

Despite the contributions the creative arts make to society, definitions of
the creative industries are notoriously elusive: “There is no universal defini-
tion of cultural and creative sectors. Each country has its own definition
and produces different types of statistics relating to cultural participation,
cultural and creative employment, and other factors” (OECD, 2022). It is,
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of course, necessary to define them in order to identify, classify, and assess
their various values, as well as to provide recommendations for how they
can be supported and encouraged, particularly as they are often presented
as a means of economic regeneration and growth (Bagwell, 2008). Although
hugely successful in raising the profile of the creative industries, such eco-
nomic reporting represents “differing cultural agendas, definitional agendas”
(Roodhouse, 2011). In addition, Galloway and Dunlop (2007) critique any
such economic value-led identification and grouping of the “creative indus-
tries,” arguing that such a concept erodes the broader value of culture for
the public good.

The UK’s approach to defining what is meant by the term “creative indus-
tries” demonstrates the inherent complexities of this activity. By 1998, the
UK’s Department for Culture, Media and Sport defined the creative indus-
tries as “those industries which have their origin in individual creativity, skill
and talent and which have the potential for wealth and job creation through
the generation and exploitation of intellectual property” with a rubric com-
prising nine subsectors: 1) advertising and marketing; 2) architecture; 3)
crafts; 4) design and fashion; 5) film, TV, video, radio, and photography; 6)
IT, software, and computer services; 7) publishing; 8) museums, galleries,
archives, and libraries (GLAM); and 9) music, performing arts, and visual
arts (DCMS, 2001, p. 5). A similar approach has been adopted by several
other nations wanting to assess the impact of this cluster of related indus-
tries on their economies (OECD, 2022). There are, however, other ways to
consider the creative industries. Wales uses the definitions of the UK, but
recent policy and delivery, via Creative Wales, have focused on the film and
TV, music, and digital sectors (Elis-Thomas, 2020). Scotland, despite being
a constituent country of the UK, has its own definition, with the Economic
Strategy identifying “Creative Industries as a growth sector where Scotland
can build on existing advantages to increase productivity and growth” (Scot-
tish Government, n.d.), stating that the

Creative Industries sector is made up of 16 distinct industries . . . 1) Adver-
tising, 2) Architecture, 3) Visual art, 4) Crafts, 5) Fashion and Textiles,
6) Design, 7) Performing arts, 8) Music, 9) Photography, 10) Film and
video, 11) Computer games, 12) Radio and TV, 13) Writing and Publishing,
14) Heritage, 15) Software/electronic publishing, 16) Cultural education.

In contrast, Northern Ireland defines 13 sub-sectors of the creative
industries: 1) advertising, 2) architecture, 3) arts and antiques, 4) computer
games, 5) crafts, 6) design, 7) designer fashion, 8) film, 9) TV and radio, 10),
music, 11), performing arts, 12), publishing, 13), and software/digital media
(NI Direct, N.D). Support for the creative industries in Northern Ireland has
a particular, dominant, and world-leading focus on the screen industry, sup-
ported by Northern Ireland Screen (2018).
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Likewise, other international nations include or exclude different indus-
tries when they set out to define the activities of the creative industries (see
OECD, 2022 for an overview) and may choose particular areas to concen-
trate resources and support upon that are relevant to their regional econ-
omies, skillsets, and ambitions. In comparison, the United Nations prefers
to consider the creative economy at large, taking a more holistic view in
order to understand the interrelation between creative people and the crea-
tive content they generate, considering economic growth, employment, trade,
innovation, and social cohesion, including aspects of cultural identity, eco-
nomic aspiration, social disparities, and technological disadvantages (United
Nations, 2008).

This absence of consistent frameworks for deciding what is or isn’t a crea-
tive industry results in inconsistent data collection about their activities and
so complicates subsequent analysis. Choices made regarding definitions can
affect resultant public policy interventions (Galloway and Dunlop, 2007).
Oman and Taylor (2018) critique non-rigorous data-led approaches, which
are used for selective advocacy, although there are questionable claims for
authority, with resulting problematic real-world impacts upon policymak-
ing and funding decisions. There are also difficulties in deciding who and
who is not a worker within the creative industries. Creative employment
can be defined as both “occupations in the Creative Industries and creative
occupations in other industries” (Comunian et al., 2021), further complicat-
ing identification and understanding the bounds of creatives and the creative
workforce, which is particularly problematic when identifying and support-
ive freelancers or small to medium enterprises, which make up their majority
(Easton and Beckett, 2021). As a result, defining, data capture, and subse-
quent analysis regarding the creative industries must be done with care (see
Chapter 3 for an overview of data collection about the creative industries and
its complexities).

However they are defined, the creative industries are impactful and
expanding and are a larger and more economically successful sector than
they are often given credit for. The UK’s Creative Industries Policy and Evi-
dence Centre (PEC)’s 2023 report, The State of Creativity, quotes DCMS
statistics demonstrating that “the Creative Industries accounted for 2.3 mil-
lion jobs [in the UK] in 2021 ... and their gross value added (GVA) increased
by 41.4% in real terms between 2011 and 2019, more than 2.5 times that
achieved by the UK economy as a whole” (Bakhshi, 2023, p. 9). Despite this,
UK Conservative government rhetoric continues to undermine the creative
industries and the many contributions they make to society — see, for exam-
ple, the “Rethink Reskill Reboot” 2020 campaign and the resulting backlash
against a government-backed advert suggesting a ballet dancer should retrain
in cyber security (Jordan, 2020), which directly pitted technology against the
creative industries rather than demonstrating their co-dependencies. The lack
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of interest in or support for the global success of the UK’s creative industries
led to a 2022 inquiry from the House of Lords’ Communications and Digital
Committee. The resulting report, At Risk, Our Creative Future (Communi-
cations and Digital Committee, 2023), called for action to maintain the UK’s
world-leading position in the creative and cultural sectors in the face of inter-
national competition. It was clear from the results of this inquiry that digital,
data-led, and technological futures are seen as the main way that the creative
industries can currently innovate and that the digital market is perceived to
be global. A Creative Industries Sector Vision followed from the Department
for Culture, Media, and Sport in July 2023, “As technology increasingly
infuses the Creative Industries, our competitive advantage in both sectors
means this country has an unparalleled opportunity in the decades ahead”
(Sunak, 2023). The term “CreaTech” is now being used to describe the inter-
section of creative skills and emergent technology (Tech Nation, 2021), and
the nature of innovation with data and data-driven technologies in the crea-
tive industries deserves further consideration as a stand-alone, timely topic.

This book aims to look at this nexus between data, digital, and the creative
industries. What, then, is our own definition of the creative industries and the
framing approach we take in a book which ostensibly explores them? Our
editorial approach is to necessarily take a pragmatic, critical, and broadly
framed view, which encompasses the production of novel goods, experiences,
products, and services via creative practice and creative endeavours without
being too prescriptive ourselves. Although we are driven in part by the fund-
ing context within which we are situated (operating as we are within the UK
and Scottish systems, with an eye to the European and wider international
context), we must sit with the various complexities in how the sector, or
industry, is defined to discuss, elucidate, and critique the role of data within
this space. We acknowledge the definitions delineated by others, and each
chapter, in its own way, pokes a stick at these boundaries and complexities,
with fruitful results and recommendations to help others navigate both eco-
nomic and social issues that arise when trying to group such disparate, and
often different, activities within one purview.

Data

What, then, do we mean by data?

A collection of data can be thought of as a set of values for some variables,
acquired originally by measurements of some kind. Under an appropriate
interpretation, data counts as information, and information processing
can refine (relatively) raw data and make it useful, by capturing, trans-
forming and communicating it.

(Speed and Oberlander, 2016, p. 2)
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Nowadays, we mostly presume data to be digital: in modern information
systems, data is represented by a string of binary data that uses only two
symbols, 0 and 1, which has been captured, created, and stored in some way.
The digital paradigm extends to the “use of binary logic to control machinery
and encode instructions for devices, and of binary codes to transmit informa-
tion” (Ceruzzi, 2012, pp. x—xi). Digital data can be transformed into relevant
information via processing, and its value depends on content and use (Row-
ley and Farrow, 2000, p. 7). This gives rise to three different types of values:
the inherent measurements contained within the data; the new commercial
or social values that can be created by aggregating any kind of data, in order
to increase individual or collective utility; and the set of moral and ethical
values reflected in the way the data is handled, transformed, and published
(Speed and Oberlander, 2016, p. 2). See Ceruzzi (2012) for an overview of
digital information systems and Rowley and Farrow (2000) for an exhaustive
discussion on the relationship between data, information, and knowledge.
Those in the creative professions have their own business models, history,
and journeys in relation to digitalisation, and their use, adoption, and handling
of data is individual to them. The range and forms of data is as varied as the
collective. There are a few organisations and individuals that have mastered
data-led approaches, regularly innovating with data. Yet there remain many
practitioners, small and medium-sized enterprises (SMEs), and creative and cul-
tural organisations that have struggled to keep pace with the changing data
environment and to support the upskilling of their communities (see Chapter 4).
The positive benefits and new possibilities of confident data handling within the
creative industries could bring many opportunities for both economic and social
benefits, but there needs to be support and encouragement for both the creative
industries and technology providers to inform, experiment, explore solutions,
research, and innovate to develop data-related skills, products, and services.

Innovation’

This text is primarily interested in how data can be used in innovation con-
texts. What, then, do we mean by innovation? At “the highest level, innova-
tion can be defined as making something new that creates value” (Ottinger,
2021). In their formative paper on creativity in business, Cox and Dayan
(2005) contrasted creativity and innovation, arguing:

“Creativity” is the generation of new ideas — either new ways of looking at
existing problems, or of seeing new opportunities, perhaps by exploiting
emerging technologies or changes in markets.

“Innovation” is the successful exploitation of new ideas. It is the process
that carries them through to new products, new services, new ways of run-
ning the business or even new ways of doing business.
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“Design” is what links creativity and innovation. It shapes ideas to become
practical and attractive propositions for users or customers. Design may
be described as creativity deployed to a specific end.

(- 2)

The Oslo Manual (the international reference guide for collecting and using
data on innovation, providing the basis for the Organisation for Economic
Co-operation and Development? and others to collect and publish statistics
on business innovation) chooses to combine the second and third of these in
its definition of innovation as:

anew or improved product or process (or combination thereof) that differs
significantly from the unit’s previous products or processes and that has
been made available to potential users (product) or brought into use by the
unit (process). This definition uses the generic term “unit” to describe the
actor responsible for innovations. It refers to any institutional unit in any
sector, including households and their individual members.

(OECD and Eurostat, 2018, p. 20)

The Oslo Manual categorises business innovation into two types: product
and business process.

A product innovation is a new or improved good or service that differs
significantly from the firm’s previous goods or services and that has been
introduced on the market.

A business process innovation is a new or improved business process for
one or more business functions that differs significantly from the firm’s
previous business processes and that has been brought into use by the firm.

(OECD and Eurostat, 2018, p. 21)

These definitions provide a basis for collecting data on how innovation is
operationalised into research and development (R&D) and show how broad
ranging meaningful consideration of innovation must be. The Oslo Manual
provides a mechanism to examine R&D resources and activities within firms;
intellectual property—related activities; workforce skills and innovation man-
agement capability; and the ability to design, develop, and adopt technol-
ogy and use data. The framework also considers knowledge flows between
the firm and others in the “innovation system.” These include supply chain
partners and research organisations such as universities, customers, and com-
petitors. Other external factors that should be considered include regulations,
governmental action to support innovation, and new technologies (OECD
and Eurostat, 2018). However, as with other innovation data collection
frameworks, the Oslo Manual focus is typically on larger firms with in-house
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R&D teams which have access to data regarding innovative products, as these
are easiest to identify and measure. In the case of the creative industries, any
frameworks based largely on registered company data, as is the expectation
of the Oslo Manual guidelines, are poorly adapted for sectors where 32%
of the workforce is self-employed and 76% of creative industry companies
worked with freelancers over the previous year (Easton and Beckett, 2021).
A second internationally influential R&D model is the Frascati framework
(OECD, 2015). This defines activities as innovative if they fulfil all the fol-
lowing characteristics: novel, creative, uncertain, systematic, and transferable
(p. 15). This fails to capture much of the innovation in, for example, software
and gaming, or the spillovers from CreaTech into non-creative industries:

the process by which activity in . . . Creative Industries has a subsequent

broader impact on places, society, or the economy through the overflow of

concepts, ideas, skills, knowledge, and different types of capital.
(Fleming, 20135, p. 8, see also Chapter 3)

An example of a spillover would be the use of animation and 3D modelling in
textile sample production or bridge building. The Creative Industries Policy
and Evidence Centre argued Frascati’s STI framing of innovation means cer-
tain creative industries sectors cannot apply for R&D Tax Credits under the
UK government scheme, as this requires R&D to be in service of scientific
or technological advance, which does not include work in the arts, humani-
ties, and social sciences — those which are most closely aligned to the creative
industries (Bakhshi, 2022). Siepel and Velez-Ospina found in their research
that “current R&D tax credit provision is not capturing the breadth of crea-
tive industries activity that firms themselves classify as R&D, and which our
data suggests is leading to innovation and growth” (2022). Bakhshi con-
cluded that the way that we think about and define R&D is a “significant
barrier that is holding back innovation investment into the arts, humani-
ties and social sciences” (2022). Again, thinking of the place of the creative
industries within these contexts demonstrates the complexities of where they
are placed, and how they operate.

Innovation — Ottinger’s act of “making something new that creates value”
(2021) — is therefore often a poorly understood term in the creative industries
and rarely conforms to linear models of product development but instead
refers to often open, collaborative, and iterative processes (EKOS, 2017).
The concept of innovation has expanded from a linear model of science com-
mercialisation and R&D to a more holistic understanding of innovation that
encompasses new business models, services and different means of engaging
with customers (often audiences in the creative industries), and novel means
of organisational or business practices (Bakhshi et al., 2008). Research
suggests that the creative industries tend to be more entrepreneurial and
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innovative compared to the wider economy (EKOS, 2017), despite barriers,
including restricted access to R&D funding, resulting in less experimenta-
tion; lack of access to technical skills and expertise, hardware, and software
as well as the time and space to undertake R&D (Bazalgette, 2017; DCMS,
2018); and a notable skills gap, particularly around intellectual property and
data analysis.

We land again at the point this book addresses: the need to understand
better the role of data in innovation in the creative industries. This is a par-
ticularly pressing issue following the global COVID-19 pandemic, which
impacted all subsectors of the creative industries, with global lockdowns
throughout 2020 bringing about sudden shifts in cultural production, deliv-
ery, engagement, user behaviours, economic flows, and markets. The legacies
of this, which still linger at time of writing, stress the need for innovation
with digital and data within the creative industries and the continued need
to develop new technologies and services in order to support individuals,
institutions, and audiences.

The products of innovation come in many guises, particularly within the
creative industries. Although there tends to a be a stress on the development
of novel fully fledged products and services and the importance of economic
impact and potential growth (such as the figures presented in Scott (2022)
and how we opened this introduction to get your attention), we also need to
be cognisant of the resources needed to support the early part of the innova-
tion pipeline. Much innovation develops minimum viable products (MVPs):
“an artefact that may be incomplete in functionality of quality, but displays
characteristics that allows determining its customer value” (Minch et al.,
2013) rather than delivering fully fledged businesses. In addition, “Interest-
ing innovations that could be fostered between the technology and creative
industries may be purely imaginative, creative, beautiful, emotional, intel-
ligent, or encouraging reflection, resilience and social or individual wellbe-
ing” (Terras et al., 2021). The broad value of the arts and heritage has been
articulated: cultural experiences help shape reflective individuals, produce
engaged citizens, impact cities and urban life, improve health and well-being,
and have distinctive economic benefits (Crossick and Kasznska, 2016; Terras
et al., 2014). Digital innovation in the creative industries should be no differ-
ent, and we wish to assure readers that this book is interested in innovation in
the broadest sense rather than only valuing or prioritising work which leads
to upticks in gross value added, exports, and other purely economic pro-
ductivity measures. Indeed, improved use of data may be the key to under-
standing the activities and the successes of the creative industries, which itself
opens up new considerations of value, inclusion, method, approach, and the
relationship of the physical to the digital (although empirical accounts of uses
of culture can be co-opted for both honourable and dishonourable means
(Oman, 2021, pp. 229-263)).
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Data-driven innovation

We are now entering an era when the generation, collection, analysis and
monetisation of huge volumes of data underpins the Digital Economy. The
value of data comes from its use in real-time, or aggregation over long periods,
to understand and predict behaviour. Whilst data has become ubiquitous, the
challenges for all organisations are effectively to use this data to shape, develop
and deliver innovative processes (including new digital products and services)
to consumers and citizens. This is what we call Data Driven Innovation (DDI).
(Edinburgh and South East Scotland

City Region Consortium, 2016)

Data-Driven Innovation,® within the Edinburgh context, is a brand name:
the title given to the innovation network operating across Edinburgh and
its regions as part of the Edinburgh and South East Scotland City Region
Deal* (the UK government programme for accelerating economic growth via
investment in innovation, skills, and infrastructure across six local authori-
ties in the southeast of Scotland, operational between 2018 until 2033). The
Data-Driven Innovation programme (2018-2028) exists to support organi-
sations in tackling challenges for industry and society through data:

Data-Driven Innovation happens when great ideas are combined with
high-speed data analytics and research expertise. Innovation through data
is not new, but is increasingly driving economic growth, social change,
and improvements in public services — all thanks to rapid advances in
high-powered computing. Through our ability to capture flows of data
and understand what they tell us is bringing better and faster capability
to identify trends and behaviour across many sectors, leading to improved
services for consumers and citizens.

(DDI, n.d.)

Although we operate within this City Deal context, given our explanations of
what we mean by data and what we mean by innovation, in this book, we there-
fore define data-driven innovation as the act of “making something new that cre-
ates value” (Ottinger, 2021) via data, centring digital information and its related
infrastructures as the basis upon which to generate new commercial, social,
moral, or ethical values, including products, services, methods, and insights.

Therefore, putting all our definitions together, throughout this text, we
are particularly focused on data-driven innovation for the creative industries:
innovation (making something new that creates value) that centres data and
digital infrastructures as the basis upon which to generate new commercial,
social, moral, or ethical values, including products, services, methods, and
insights, that occurs via creative processes that focus on and emerge from the
creative industries, broadly framed.
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Creative Informatics

The perspective taken within this book draws heavily from Creative Infor-
matics, an innovation programme focusing on data and digital approaches
within the creative industries, which received £7.7 million funding over a
five-year period (2018-2023) to support research and development (R&D)
in Edinburgh and South East Scotland City Deal Region (2018-2018; see
Chapter 2 for more details about the ecosystem supported during this wider
initiative). Most of the funding for this initiative came from the Arts and
Humanities Research Council (AHRC, grant number AH/S002782/1) as
part of the Creative Industries Cluster Programme,® a UK-wide initiative “to
drive innovation and skills, and create products and experiences that can be
marketed around the world” (Creative Clusters, 2022). Creative Informat-
ics received additional financial support from the Scottish Funding Council
and Data-Driven Innovation programme (see Chapter 2 for further informa-
tion). Creative Informatics is a partnership between the University of Edin-
burgh,® Edinburgh Napier University,” Codebase® (currently the UK’s largest
technology incubator), and Creative Edinburgh’ (a city-wide membership
organisation and social enterprise that unites and supports creatives). At
time of writing (October 2023), Creative Informatics has supported 350 dif-
ferent entrepreneurial activities, distributing approximately £2.8 million of
funding, which has resulted in a total of 29 new start-up businesses, 143
new jobs, and 180 safeguarded jobs (and counting); created 187 new prod-
ucts, services, and experiences; and built a network of 2900+ businesses
and individuals. In addition, those entrepreneurs we have supported have
attracted external funding and investments of more than £7.2 million, and
£4.1 million additional in-kind contributions towards R&D projects have
been attracted.

The range of activities supported by Creative Informatics would be
enough to fill a book on its own, however — even though we have timed this
book to be published at the close of the Creative Informatics 2018-2023
programme — we have taken care to compare our experiences from activities
in Edinburgh with a more global outlook, including authorship from inter-
national collaborators, working in different economic contexts and weaving
various case studies and contemporary examples of in-the-world initiatives
throughout. In addition, in order to situate them, each chapter is followed by
a short, real-world case study from the Creative Informatics stable, highlight-
ing practitioner approaches and foregrounding how issues of practice and
policy play out when operationalising data within the creative industries. The
findings and recommendations we therefore provide here are generalised to
be applicable to a wider audience than our local constituency: we hope that
the range of topics covered will allow others to consider, plan, and operation-
alise the use of data within the creative industries for the pur