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ABSTRACT

This paper adopts a reflective practice methodology, outlining how the Future Fashion Factory award stimulated
sectoral activity, facilitating innovative collaborations and delivering regional impact. FFF built on decades of
academic collaboration and long-standing relationships with both industry and local/regional government, it
brought regional initiatives together to enable new activity and raise the profile of existing collaborations. In this
context the University of Leeds, along with HEI partners, acted as a broker for innovation connectivity and
change. It contrasts the Future Fashion Factory ecosystem with previous Yorkshire-based cluster programmes
which had a STEM-based foundation for their interventions, reflecting differences in funding mechanisms and
outcome monitoring. Fashion and textiles are a significant regional economic contributor, value chains are
complex, integrating creativity with materials and advanced manufacturing requiring the delivery of STEAM-
based interventions. Mills in the Yorkshire’s ‘textile heartland’ are globally recognised, some exporting ¢.90 %
of their total production. In January 2020 Future Fashion Factory supported the Massachusetts Institute of
Technology Regional Entrepreneurship Acceleration Program (MIT REAP) visit, facilitating academic connec-
tivity with Leeds City Council and a visit to AW Hainsworth & Sons Ltd; one of many collaborative initiatives.
Over five-years Future Fashion Factory has worked extensively with regional and national bodies to maximise
learning, impact and future opportunities. Since October 2018 it has developed and trialled several iterations of
an industry-led Responsive R&D process. Focused on regional cluster support Future Fashion Factory recognised
fashion and textiles as a national/international collection of complex, interlocking eco-systems. Future Fashion
Factory network membership focused on regional connectivity but with UK-wide industrial participation; project
awards always ensured direct cluster impact. Learning developed from this industry-led approach led to wide-
ranging engagement activity and triggered ¢.450 innovation ideas and c.£47m co-investment.

1. Background

1.1. Yorkshire and the humber

(Gilmore and Burnill-Maier, 2025; Bennett, 2020; Benghizo and Paris,
2016) through a discussion of Y&H-based initiatives. To place this
location into a wider European geographical context Y&H is one of nine
UK regions and has a population c.5.54 million (Clark, 2024); which

This research discusses geographically based cluster activity within
the UK region of ‘Yorkshire and the Humber’ (Y&H), unpacking
University-Industry (U-I) innovative collaboration and the role of Higher
Education Institutions (HEIs) as high-level intermediaries/brokers. It is
set against the backdrop of ongoing discussion around the role that in-
termediaries, such as HEIs play within the Creative Industries Cluster
Programme (CICP), could and indeed should take when considering
triple-helix interactions and reconfiguration of system structure
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makes it roughly equivalent to Norway or Finland in terms of population
(Eurostat, 2023). Y&H contains ¢.270,000 active companies, possesses a
diverse SME base and is home to nine universities. The region has four
centres of governance; West Yorkshire Combined Authority (Fig. 1),
South Yorkshire Mayoral Combined Authority, York and North York-
shire Combined Authority and Hull and East Yorkshire.

However, comparing Y&H to other UK regions it received £788
million (5.4 %) of UK public-funded gross capital and non-capital R&D
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expenditure, lower than the UK average of R&D expenditure (ONS,
2023), generates a little under 6.5 % of total UK turnover, and comes
only 7th of the 9 English regions in terms of number of registered
private-sector businesses which equates to 7 % of all UK registered
businesses (Fig. 2). Comparing data from 2021 (GOV.UK, 2021) and
2024 the number of Y&H-located business decreased across the period.
In terms of innovation activity Yorkshire appears to be punching below
its weight, being home to ~8.2 % of UK population (Statista, 2024) and
a significant HE infrastructure, so can be said to typify a less com-
petitive/lagging region (Huggins and Johnston, 2009). A position that in
terms of regional economic policy & government-funded development
could reasonably be expected to be addressed via government invest-
ment (Rainton, 2012).

Despite the acknowledgement of Creative Industries within the sec-
toral research agenda (Bazalgette, 2017; UKRI, 2023a) the latest avail-
able data still has a focus on more traditional STEM-based areas of
activity with the top industries, by number of SMEs, turnover and
employment, being cited as ‘Wholesale and Retail Trade: Repair of
Motor Vehicles and Motorcycles’, ‘Construction’ and ‘Professional, Sci-
entific and Technical Activities’ showing that there is more yet to ach-
ieve before the creative sector achieves its full potential (Fig. 3).

However in terms of regional sectoral importance fashion and tex-
tiles (F&T) have been identified within Y&H strategy documents dating
back to 2016 as significant for the region with clear identification of
‘advanced textiles’ ‘engineering and textile businesses’ and ‘advanced
textiles’ and ‘textile technology’ within strategic plans and the focus of
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sector specific reports (Perspective Economics, 2021; WYCA, 2016). It
should be noted however that key words used to identify the sector were
more science-based and/or manufacturing focused. When the Creative
Industries Cluster Programme (CICP) was proposed in 2017/18 it was
apparent that Y&H provided an opportunity for the geographically
co-located critical mass of historic textile manufacturers/associated
business organisations (Fig. 4) to coalesce around a more inclusive
agenda, focusing on the creative and digital rather than just
manufacturing elements of the sector.

The research looks in detail at recent cluster activity funded through
the CICP (UKRI, 2023b) with a lens on the Future Fashion Factory (FFF)
Creative R&D Programme (CRDP) coordinated by the University of
Leeds (FFF, 2022; Russell, 2018). This Creative Industry-focused activity
reflects back on lessons learnt from previous Y&H cluster-based activity,
namely the European Regional Development Fund (ERDF) supported
Centres of Industrial Collaboration (CIC) programme (Innovation Part-
nership, 2024) focused on STEM-based sector activity, and Nanofactory,
one of the CIC follow on programmes (Nanofactory, 2012; Williams,
2010). A sister CICP CRDP was also located within Y&H, XR Stories
which focused on creatives working in the field of extended reality. This
paper does not seek to unpack similarities and differences between the
two Y&H place-based clusters, although it is noted that similar themes
around cultural and innovation interventions can be drawn (Willment
et al., 2025).
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Fig. 1. Leeds city region: Places, Assets, opportunities and challenges (WYCA, 2016)(p.28).
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Fig. 2. Estimated private sector businesses numbers in each English region, Scotland, Wales and Northern Ireland, start of 2024 (GOV.UK, 2024).
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Fig. 3. Share of SME Turnover and Employment by sector (GOV.UK, 2024).

1.2. Future Fashion Factory

FFF as a programme of interventions reached across five core
research themes, enabled >50 responsive mode project interventions
(FFF, 2019), evaluated 464 innovation ideas and delivered 116 collab-
orative research projects. This research will not revisit any of these in-
terventions in detail, there is previously published in these areas (i.e.
(Almond, 2022; Almond and Rainton, 2025; AWH, 2020; Ellams and
Postlethwaite, 2022; Hewitt et al., 2023; Teal et al., 2022)) rather here
we look at the cluster mechanism.

In line with CICP gateway criteria FFF coalesced around the historic
textile manufacturing hub of West Yorkshire, extended local supply
chains within Y&H, and sector specific regional knowledge base present
within the Universities of Leeds and Huddersfield. Whilst there had

already been pockets of University-Industry (U-I) collaboration, in 2018
the cluster was developing rather than mature (Carbonara, 2004), a
view which appears at odds with the well-established traditional nature
of the sector. In this context we define U-I collaboration broadly, as the
sharing of knowledge to effectively generate innovations. The additional
elements of the definition usually brought out, a strategic aim to make
positive commercial interventions and recognition of embedded inno-
vative capacity, being the missing constructs which would have
increased the maturity level of the then existing fashion and textile
cluster (Dwyer et al., 2022). The perceived structure of existing Y&H
relationships, more closed and competitive than collaborative amongst
established manufacturers, and the reliance on quality of product and
established client relationships made the concept of open innovation
problematic. CICP funding changed this dynamic, enabling regional
expertise to establish more significant connections with UK sector bodies
(BFC, 2024; UKFT, 2024a), the offer of commissioned R&D funding
providing an incentive for industry to engage, and the clarity of message
around digital transformation a mission all consortium members could
identify with (Williamson, 2019). Further concerns about succession
planning, the need to both retain traditional skills and evolve business
processes taking advantage of digital tools across extended supply
chains, were added factors in cluster cohesion.

Sitting at the boundaries of STEM and STEAM F&T is certainly cre-
ative, in terms of having it’s “origin in individual creativity, skill and
talent” as well as the “potential for wealth and job creation through the
generation and exploitation of intellectual property” (Crawford &
Dewfield, 2022) however the very tangible nature of F&T outputs
coupled with a long history of STEM innovation/textile engineering
have been reflected in skills provision which has a tendency to split
fashion design activity from manufacturing based skills (FFF, 2024a). A
further consideration around comparatively low levels of digital readi-
ness (HMRC, 2024) brought additional challenges to U-I engagement,
this element of skills development being a focus for both UKFT and the
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Fig. 4. Ref: Perspective economics, fashion & textile in Yorkshire (Perspective Economics, 2021).

Textile Centre of Excellence (TCoE) (TCoE, 2023) throughout FFF pro-
gramme delivery. This element of digital supply chain integration was
spotlighted during the COVID 2019 period, funding calls during that
period (2020-21) generating a range of Responsive R&D projects and
important impact information. The acceptance of the whole F&T supply
chain as a creative industry was a very important factor for FFF within
the CICP application process, explicitly bringing out design elements
being critical to supply chain cohesion and making holistic impact more
visible.

1.3. Aims and objectives

The research explores how Y&H-based cluster mechanisms have
transitioned from STEM-based transactional activity to STEAM-based
whole ecosystem impact focused co-development.

% To demonstrate the FFF CRDP as a creative industries cluster case
study, detailing a maturing ecosystem within a geographic area
previously focused on STEM-based innovation activity.

< To unpack how specific ecosystem interactions facilitated engage-
ment, learning lessons around stakeholder influence and ecosystem
co-development & integration with a focus on the role of the aca-
demic institutions.

2. Materials and methods
2.1. Literature review

When providing an overview of the literature against which to po-
sition FFF, and previous cluster activity within Y&H of relevance to this

research, we consider fields relating to the operational management/
development of collaborative clusters (trust, empowerment, impact, co-
opetition), cluster mechanisms (triple-helix, university-industry collab-
oration, funding strategies) and sectoral focus (STEM, Creative In-
dustries). Added to this the specific areas relating to the type of
industrial cluster activity targeted (SMEs, high growth potential) and the
creative industries which are the focus of the CICP intervention.

2.1.1. Cluster-focused regional mechanisms: triple-helix

More recent CICP programme and previous European Regional
Development Fund (ERDF) & Regional Development Agency (RDA)
funded interventions (YF, 2006) sit firmly within a regional context,
being constrained by funding to focus on U-I interactions within Y&H;
all targeted a regional industry-base and outputs are linked to in-
terventions which target regional growth. These interventions can be
considered as: (1) a series of interlinked innovation networks, sector or
technology specific and based on the specialism of individual inter-
vention involved (2) in the case of the CICP, a series of ‘stand-alone’
regional innovation networks, looking at the programme as a whole &
the research-intensive universities represented within it, and (3) looking
at FFF, the CICs and Nanofactory, part of a wider regional system that is
encouraging Y&H to move towards becoming a self-sustaining ‘knowl-
edge-based region’ (Etzkowitz and Klofsten, 2005).

To enable exploration of these interventions the concept of a Triple-
Helix System can usefully be adopted; discussed within the literature
since the late-1990s it is still a developing area of research. Leydesdorff
& Meyer, in their introduction to the special issue of Research Policy,
provide a clear framework for considering the interactions of the three
players in this system: industry (wealth generation), academia (novelty
production) and government (public control) (Leydesdorff and Meyer,
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2006) however CICP delivery has highlighted that these strict defini-
tions are more shades of grey than black and white in practice with an
understanding that co-development of ‘novelty production’ is a more
impactful instrument. Additionally, Leydesdorff & Meyer make the point
that “when one focuses on university-industry relations, the addition of
the dimension of government raises issues like the systematic evaluation
of these relations™. In the case of the CIC programme and Nanofactory
the ‘government’ dimension was provided by the ERDF/RDA
public-sector funding support for the programme, and for the CICP it
was the Arts and Humanities Research Council (AHRC) (UKRI, 2024c)
and the Industrial Strategy Challenge Fund (ISCF) (IUK, 2024; UKRI,
2017), which in turn is driven by aspirations articulated within national
and regional policy frameworks. Whilst there is a reasonable body of
literature discussing the policy implications of various influencing fac-
tors there is a scarcity of publications dealing directly with the actual
intervention mechanisms used by ‘government’ to influence practice &
whether they work. As the programme of interventions studied here is
very clearly influenced by its funding then there is scope to consider
whether a particular mechanism, which in turn influences the devel-
opment of intervention delivery mechanisms is ‘fit for purpose’ in the
context under discussion.

Three potential sources of variation within a triple-helix system have
been identified: (1) differences of industry sectors, reactivity in relation
to technologies that are relevant to them (2) take-up of different tech-
nologies, different platform technologies introducing different patterns
of innovation and diffusion and (3) national systems of innovation
(government-led), resulting in differences in integration/differentiation
of the three actors in the innovation process ((Leydesdorff and Meyer,
2006) after (Etzkowitz and Leydesdorff, 1995)) all of which are relevant
in this context. These differences in national policy systems have been
shown (Boldrini et al., 2011; Roper, 1997) to have a significant impact
on effectiveness of triple-helix interventions. By providing insight into a
regional innovation system, interventions affected by differing policy
structures, including a range of HEI players and individual platform
technologies/industry sectors, this study provides insight within a
regional environment (Y&H) and the interfaces between these three
sources of variation. A useful way of visualising the triple-helix system is
provided by Leydesdoff & Meyer (Fig. 5), although the indicative output
used (patents) has its drawbacks as an indicator of the success of the
system, specifically in the case of the creative industries where patents
are not the paramount protection mechanism.

A range of indicators & methodologies have been used to try and

Normative
control
A

' Patents

. Wealth
g generation

.

Novelty
production

Fig. 5. An analytical scheme for studying the Triple-Helix as a neo-
evolutionary model (Leydesdorff and Meyer, 2006)(p.1443).
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quantify the impact of government-industry-academia working
together; variously these include, for example: company formation,
university ‘spin-outs’, job creation and/or retention, authorship of
research articles and patenting activity. The complexity of the triple-
helix system however, the number of external variables, not least in
terms of target sector (Leydesdorff and Meyer, 2006), and the myriad of
ways in which they can react one with the other, means that “one cannot
expect a Triple-Helix to become stable and therefore observable”. Etz-
kowitz & Klofsten acknowledge within their 2005 paper that “each
regional development project is a unique instance” but the authors
believe that their model defining four stages of development can identify
some general elements such as the “triple-helix and the entrepreneurial
university” which is very relevant here (Etzkowitz and Klofsten, 2005).
It is unclear however whether their data related to different industrial
sectors and/or different platform technologies so it appears conclusions
are being drawn from a ‘whole region’ approach. Rather the observable
variation can be considered as providing “mutual information between
the systems” (Leydesdorff and Meyer, 2006) which can then be used to
inform evolutionary modelling. Here we bring out the progression of
these modelling methodologies from the transactional to the holistic as
they vary from STEM (CICs & Nanofactory) to STEAM (CICPs)
interventions.

2.1.2. SME learning, regional context

Previous Y&H-focused studies found that SMEs “tend to utilise and
value more knowledge contact networks with actors outside the region”
and “more innovative SMEs possess a balance of inside and outside the
region knowledge networks” (Huggins and Johnston, 2009) which does
make one question the effectiveness of regionally-bounded funding.
Petruzelli also questions the importance of geography finding that, at
least for exemplar innovative universities, geographic proximity should
not be considered a constraint (Petruzzelli, 2011), his recommendation
that “policies to promote collaboration [should] be more akin to a
“match-making’’ service than creating a local bazaar” again goes against
accepted regional policy wisdom. Huggins concludes his paper with the
statement that “regional public policy makers need to renew their efforts
to support SMEs in creating and sustaining their knowledge networks” as
it is these networks that support SMEs to become more competitive. This
support element becomes even more imperative when you consider that
the “increasing attention to the management of U-I links through gov-
ernment policy efforts” and indeed the increased HEI admin burdens
(Bruneel et al., 2010) which go hand-in-hand with these efforts will have
a tendency to increase, rather than decrease, associated
transactional-barriers; not what was intended by policy-initiators.
Whilst there is some support for the premise that nurturing regional
networks and clusters, even in this time of inter-connected global mar-
kets, is positive and will encourage resources to “flow to the more
attractive regions” thus created (Ketels et al., 2008) there is a strong
current of scepticism running through the literature. In addition to
reservations expressed about geographically-bounded policy there are
concerns about motivations behind achieving funder outcomes and “an
inference that emergent high technology business development ....may
lack commercial realism due to the level of Government (RDA) support”
which could “lead to non-viable spin outs and discrediting of the Uni-
versity Technology Transfer agenda” (McAdam et al., 2012). Addition-
ally Fiore notes that “In the design and/or the implementation of
regional innovation policies, the role of “intermediary agencies” ... ...
helping to define a shared vision and acting as a co-ordinating body is
crucial” (Fiore et al., 2011). Likewise, Pratt (Pratt, 2021) explores the
definition of creative hubs, by way of history, place and with a focus on
supporting user needs, all of which factors were present across the CICP
networks and facilitated by the academic collaborators. In the FFF
intervention one could argue that this co-ordinating role was larger than
the HEI network, relying heavily on sector body engagement and
dissemination activity to accelerate momentum. Yet the continuation of
these co-ordinating bodies, necessary to support development of
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long-term collaborations, is dependent on public-sector funding which
tends to be cyclical in nature. The development of these new de-
pendencies driven by public sector support of U-I collaboration more-
over is inconsistent with longer-term UK government policy goals.
Studying EU & US collaborations Archibugi (Archibugi and Coco, 2004)
found a worrying lack of connection between European academia and
industry, with European businesses showing a preference to collaborate
with US-located research institutions over more geographically conve-
nient European counter-parts. His statement, that “European academia
is becoming more and more isolated from business”, is in direct oppo-
sition to the aims of EU R&D policy, and the conclusion that EU policy
has “still not been able to make Europe a junction of technological ex-
change” a reflection of the limitations that exist within all EU funds (in
this case ERDF) targeted towards stimulating a ‘step-change’ to embed
an EU-wide innovation culture. Looking in more detail at what works for
SMEs Robson & Bennett find that “the private sector provides the chief
relationship of use of external advice and increases SME performance”
(Robson and Bennett, 2000) whilst publicly-funded sources are less
relevant, or impact negatively. Their statement that “the lack of positive
relation of firm performance with the use of any government-backed
agency should be a strong warning to new policy initiatives” continues
to be very relevant. Fiore’s findings, that whilst “the capacity to inno-
vate and to assimilate innovation is a key factor to improve the economic
dynamism of any territory” and there is “a broad consensus on this
concept, the link between research, innovation and economic growth
appears less clear” (Fiore et al., 2011), again appears to question
over-reliance on triple-helix concepts to stimulate a vibrant regional
economy. Further findings suggest that SMEs are more likely to engage
with state-funded/promoted networks when they are under pressure, to
help arrest decline (Robson and Bennett, 2000), therefore can one
postulate that structural funding is only really viable in times of eco-
nomic downturn? It was certainly true in the case of FFF that rather than
a downturn in Responsive R&D applications during the COVID lock-
down, a significant stressor during CICP delivery, there was greater in-
terest expressed in the Responsive R&D funding mechanism.

2.2. Methodology

This paper adopted a reflective practice methodology (Schon, 1983),
drawing out differences in focus, mechanisms and delivery between
STEM and STEAM (Independent, 2016) cluster interventions. The
method was deemed appropriate as the lead author was actively
involved in various roles covering the monitoring, development and
running of the interventions reviewed, a strong position from which to
reflect on the research activities involved and impacts delivered. This
approach enabled the researcher to critically analyse the contracted
outcomes across Y&H-located interventions in terms of funder
approach, target sector and using a lens which enabled comparison of
STEM vs STEAM focused outcome monitoring. Through both reflexive
and contemplative analysis, the results of the practice permit progres-
sive insight related to its impact (Colwell, 2024; IoDS, 2024; Scaife,
2010).

Reflective practice was adopted to consider the Y&H contracted
outcomes in terms of quantitative outputs and developed mechanisms/
relationships within each funded intervention; mapped against funding
source, targeted cluster, and policy drivers. The objective was to identify
how the different interventions generated new knowledge, underpin-
ning the reported outcomes, and how this provided tangible impacts for
Y&H. The methods used to collect data throughout the projects were
varied. Project and programme reporting was analysed alongside mi-
nutes from management meetings, evaluation feedback, personal re-
flections around effectiveness of mechanisms used; both qualitative and
quantitative elements were interrogated. Reflections around stake-
holder feelings of empowerment and trust were drawn out from man-
agement activity and Responsive R&D evaluation processes. George
characterised this approach commenting that mixed methods enable “
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... amore complete picture than a standalone quantitative or qualitative
study, as it integrates benefits of both methods’” (George, 2022). Pat-
terns of activity, responses to interventions and concept development
were unpacked through systematic analysis of programme content
(Hassan, 2024). Content analysis was kept at a strategic programme
level, intervention definition and recording as a reflection of funder
requirements and priorities for substantive outcomes. Micro-level im-
pacts (i.e. Responsive R&D projects in the case of FFF and individual
innovation grants in the case of Nanofactory) are the subject of other
publications and so not analysed within this research.

2.2.1. Background to Y&H cluster interventions

The CICP programme is not Y&H’s first experience with sector and
cluster thinking. In 2006 Yorkshire Forward, the then Regional Devel-
opment Agency, delivered two multi-million pound umbrella schemes of
funding: Cluster Development Scheme (CDS) and the Business Support
Scheme (BSS) utilising the European Regional Development Fund
(ERDF) regional competitive and employment programme (YF, 2006).
This programme resulted in several focused cluster interventions within
Y&H of which we discuss here the CIC and Nanofactory programmes.
The author has personal experience with both, being the ERDF moni-
toring officer for the CICs, the Nanofactory Programme Manager, and
the FFF Programme Manager. The reflective practice learning approach
(Colwell, 2024; IoDS, 2024; Scaife, 2010) utilised, has been made
possible by the author’s roles within each of the interventions being
discussed, with a view to gaining insight by comparing and contrasting
the different delivery and monitoring mechanisms in use. Each of the
regional interventions developed their own approaches relevant to
specific sectoral targets but the similarities in delivery are wide ranging,
with sector body facilitation and engagement/dissemination mecha-
nisms being developed in each case.

The CIC programme provided a publicly funded mechanism that was
designed to kick start a more commercial level of engagement between
Y&H’s research-intensive universities and regional business community.
Key to this approach was the assumption that the industrial engagement
process would be led by experienced Commercial Managers, selected
mainly from industry not academia. This engagement was targeted at
areas of ‘excellence’ in mainly emerging technologies within the sup-
ported universities. University partners included a range of organisa-
tions from Russell Group (Russell Group, 2025) members to post-1992
(Read, 2024) institutions. All CIC interventions were STEM led, except
for the Digital Printing CIC although even in that case the focus was on
manufacturing-based rather than creative innovation. The role of the
academic partner within these interventions was very much as a
disseminator of knowledge/skills, academia as a knowledge base and
possessor of innovation infrastructure which industry should wish to
utilise. The explicit aspiration for the CIC Commercial Managers to have
an industrial background was framed as a way to leverage industrial
experience to rapidly develop academic-industry innovation networks.
The CICs as an exemplar of the type of science-based cluster initiative;
selected through a competitive process in order to access government
financing; theoretically represented a high performing system (Ketels
et al., 2008) which should have provided clear evidence of the effec-
tiveness, or otherwise, of this type of intervention. The Nanofactory
Programme (2008-2014) can be seen in the light of an extension of the
CIC methodology, bringing together elements from several industry
sectors with a broad ranging focus on micro-nano capability to support
cross-sectoral innovation. Still ERDF funded the Nanofactory pro-
gramme worked to the same range of contracted outcomes but devel-
oped an additional strand of activity, building R&D grants, to encourage
stakeholder engagement (Kelly & Rainton, 2010, May-2010).

3. Findings

Comparing and contrasting CICP funding, derived from UK govern-
ment sources (AHRC/ISCF) and previous cluster initiatives which were
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funded by European structural fund interventions (DCLG, 2013), it is
possible to note a progressive shift in approach. Major changes in
innovation cluster thinking are apparent within the contracted research
outcomes built into each programme of interventions and how these in
turn influenced the structure and mechanisms of funded projects. The
Y&H-based European funded programmes mentioned here contracted
on a linear investment model, operating on the premise that if you put
funding in at one end then you were effectively buying tangible and
quantifiable outputs which came out of the other end (Fig. 6). This ERDF
reporting was reliant on defined outputs; SME Assists, jobs created, jobs
retained, number of R&D projects, patents filed, businesses created; with
little allowance for more qualitative evidence around ecosystem evolu-
tion or case studies allowed for within formal report formats which were
centred around evidencing financial defrayal. The concept of providing
support to an SME; via an ‘SME Assist’; itself was more about evidencing
that a specific amount of time had been spent with the business in
question rather than what had been achieved and subsequent activity.

This format encouraged academic institutions to develop mecha-
nisms focused on industrial engagement via a beauty parade of what
they had to offer, the Commercial Manager role being effectively a
salesperson facilitating access to infrastructure and academic expertise.
To support this engagement model CIC funding was crafted to provide a
significant amount of promotional engagement budget, dedicated to
attendance at tradeshows and production of marketing collateral, a fixed
budget line which in practice it was challenging to spend. A commonly
recurring comment from interviews suggested that the combination of
high marketing spend and time-bound rather than outcome-focused
reporting around SME support was unhelpful. The ability to build
capability within SMEs to engage with wider innovation funding pro-
grammes was not present or fell outside the CIC project remit and the
tick-box approach to ‘SME Assists’, the mantra being “the more the
merrier” to meet regional and national reporting targets, counter-
productive to meaningful long-term engagement.

The Nanofactory programme, which contracted after the CICs and
incorporated learning from those interventions, sought to address this
issue as much as possible whilst still being bound by ERDF output
focused reporting. A new ‘building R&D grants’ approach was included
within programme budgets enabling the employment of a Business
Development Manager dedicated to identifying additional funding op-
portunities and supporting external bid writing activity. As a result
reporting against R&D projects delivered targets was expanded to
include activity not directly funded by the grant, and assistance pro-
vided to Y&H-based SMEs supported upskilling staff on funding mech-
anisms and also went someway to improving absorptive capacity (Cohen
& Levinthal, 1990; Lu, 2023; OR, 2025) via targeted outcome planning.

Looking to the CICP intervention, the AHRC/ISCF mechanism
generated what could be described as a cluster of clusters. Using Porter’s
definition of a cluster “geographic concentrations of interconnected
companies, specialised suppliers, service providers, firms in related in-
dustries, and associated institutions” (Porter, 2000) this can be seen to
be true at the individual CRDP level, but also at the macro level, the
whole CICP programme being designed to promote inter-CRDP collab-
oration across the UK macro cluster of creative industries level. The CICP

ERDF funding

City, Culture and Society 43 (2025) 100665

programme mechanism contrasts sharply with the linear/quantitative
approach within the ERDF-funded STEM programmes described above.
Whilst inevitably requiring formal reporting against contracted Key
Performance Indicators (KPIs) the creative industry approach enabled
individual CRDP applicants to select from a range of outcome indicators
within their initial application. These were then brought together in a
benefit mapping approach (Table 1) which was co-designed, facilitated
by an external agency consulting with the CRDPs, and evolving across
the delivery period. Whilst quite cumbersome to develop and apply,
particularly at points where reporting templates varied with feedback,
this process facilitated a more nuanced approach to programme
reporting. Benefit mapping enabled a more qualitative approach,
alongside the KPI figures, and the funder approach encouraged sub-
mission of case studies and report narrative. This in turn we would argue
removed the focus from purely output driven quantitative mechanisms
and facilitated a move to a more rounded ecosystem outcome focused
methodology. In this context we use the term outputs as primarily
short-term, process-based findings achieved due to application of spe-
cific policies/actions whilst the term outcomes represents longer-term
systemic behaviour change (i.e. after (Abbott et al., 1998; Montague,
2000; Schalock and Bonham, 2003)).

Reflecting on elements of FFF programme delivery across the period
one can point to the joint local authority-academic-industry engagement
from the early phase of FFF MIT visit (Leeds City Region LEP, 2020) all
the way through to current activity with Climate Action Leeds
(Rawsthorne et al., 2022) and the Leeds Doughnut approach to mapping
F&T impacts. The MIT REAP visit, coordinated between Leeds City
Council and the University of Leeds with local industry engagement and
hosting of activities, provides early evidence of international recogni-
tion for the developing F&T cluster and is an exemplar of triple helix
partnership in action. Analysis of progressive management meeting
minutes demonstrates increasing levels of trust and willingness of in-
dustry to engage in project activity, with public confidence in the cluster
approach being expressed within the Spring EXPO event in 2024
(Almond and Rainton, 2025; FFF, 2024b). Looking across FFF pro-
gramme output reporting KPI evidence points to an increasing aware-
ness of the benefits of collaboration to address strategic challenges, i.e.
the number of large-scale collaborative funding submissions at 294 % of

Table 1
CICP Key Benefits - developed from evaluation themes (BOP Consulting, 2020).

Outcome focused, benefit definition

Benefit Creation of an environment for new and experimental creative content,
1 products, services and experiences
Benefit Generation of long-term strategic, applied research partnerships and
2 creative enterprises for Higher Education Institutes and other relevant
sectoral and local stakeholders
Benefit Improvement of creative and digital enterprises’ ability to access the
3 skills, knowledge and expertise they require to develop new products and
services
Benefit Key place-based/sector issues are addressed through applied research

4 programmes
Benefit Economic and social benefits are generated (including co-investment)
5

Jobs Created / Safe-
guarded

Increased GVA
Businesses Created

Fig. 6. Simplified CIC investment/outcomes (Rainton, 2012).
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original target reported, and KPI outputs do come together to evidence a
maturing ecosystem (FFF, 2025).

Porter also thinks about clusters of “fields that compete but also
cooperate” (Porter, 2000). There is evidence from FFF that part of the
academic role, convening and brokering of mechanisms to enable stra-
tegic sectoral discussions at a pre-competitive level, not only encouraged
industrial engagement in individual academic-industry projects (i.e. via
the Responsive R&D mechanism) but also broke down barriers to
engagement in larger collaboration research programmes. Explicit
engagement of sector bodies added to the CRDP’s trust dynamic, as did
leveraging of long-standing individual academic relationships with
members of the industrial network. Willingness to engage in subsequent
collaborative programmes (LITAC, 2024) and the co-petitive relation-
ships (Gnyawali & Park, 2011) forged during collaborative programmes
such as the UKFT-led Fashion Trust (UKFT, 2021) further demonstrate
this point. Learning and recommendations for future F&T investment,
building on delivery practice across both F&T CRDPs (Rainton et al.,
2025) reflect on the importance of providing funding opportunities for
collaborative mechanisms which involve multiple players who together
can affect systemic change.

Looking more widely at the whole CICP network, embedded thinking
has a stimulated an important shift in attitude towards collaborative
rather than competitive funding awards across the initial nine clusters. A
number of examples exist of inter-cluster pollination such as fashion and
games, in the form of the Interactive Sustainable Fashion Challenge, a
collaboration between FFF and InGAME (FFF, 2023), and XR Network-+,
a collaboration including five of the nine CRDPs (XRStories, 2025). Of
significance for F&T is the Fashion Demonstrator, additional funding
provided by AHRC and DCMS which was awarded dependent on
collaboration between the two fashion and textile focused CICPs; FFF
and the Business of Fashion, Textiles and Technology (BFTT) (UAL,
2024); to deliver outcomes for the UK sector. At the time of writing this
cross-cluster collaboration has already published three reports
(Connor-Crabb et al., 2025; Hemingray et al, 2023; Rainton et al., 2025)
with the fourth in this series due to be published imminently. This
financial, and policy influencing, mechanism incentivised collaboration,
an approach which has continued within the current Plus in Circular
Fashion and Textiles (UKRI, 2023c) whereby three subnetworks (FFN-+,
2024; IMPACT+, 2024; LITAC, 2024) have been supported by a trilat-
eral consortia of funders. Overall a £15 million programme of tailored
interventions has been developed between AHRC (UKRI, 2024c), NERC
(UKRI, 2024b) and Innovate UK (UKRI, 2024a) which brings together a
wide range of academic and industry partners in collaborative impact
focused research (CFIN, 2024; UKFT, 2024b) that fully integrates the
voice of industry. Inclusive contracting mechanisms have been defined
by one subnetwork which acknowledge the importance of sectoral
bodies such as UKFT and WRAP/Textiles 2030; (WRAP, 2023) within
the maturing ecosystem. The Network Plus for Circular Fashion and
Textiles explicitly leverages existing CICP F&T connectivity, extending
the reach to include additional academic and industry partners and
continuing the academic role in the expanding ecosystem as both ac-
tivity broker and secondary funding body. The brokerage role of aca-
demic institutions within this ecosystem model being of particular
relevance and speaking to Bruneel’s comment regarding the need for
support to mitigate transactional barriers; a Y&H finding running
throughout both STEM and STEAM interventions.

4. Discussion

Many countries/territories have had policy statements in place for
several decades, highlighting the importance of different forms of
collaboration, knowledge transfer/exchange between research organi-
sations/HEIs and industry, and in the main it is fair to say that at least
initially there was a focus on technical innovation which lead to tangible
outcomes (i.e. (EURACTIV, 2011; European Commission, 2006; OSTP,
2014; TSB, 2008)). Focusing in on the UK, included within the remit of
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UK Research and Innovation (UKRI) (UKRI, 2025) are initiatives such as
Knowledge Transfer Partnerships (KTPs) (IUK, 2025a) and Innovate UK
Business Connect (previously Knowledge Transfer Networks (KTNs))
(IUK, 2025b), each targeting activity across a specific research/-
industrial community. Together such government-led initiatives shape
the necessary environment providing support for “appropriate R&D
activities” and promoting “network formation among actors for collab-
oration” (Choi et al., 2011). Freel, writing in 2003, noted that the
prevalent view of firms as “being seldom capable of innovating inde-
pendently and never in a vacuum” has “considerably influenced Euro-
pean industrial policy” and driven “UK competitiveness policy
throughout the 1990s” (Freel, 2003) which continues to be largely the
case to the present day.

Looking to the literature several papers make mention of pro-
grammes of public-funding that influence the phenomena they describe
(eg (Archibugi and Coco, 2004; Bjerregaard, 2010; Luukkonen, 1998):)
but there tends to be no detail present beyond this brief mention,
certainly no detail on why specific funding mechanisms are used or how
they impact operationalisation of the process. Yet it is this very level of
detail that has been identified as crucial to understanding how the whole
system contributes to the desired outcome of regional innovation and
wealth generation. Examples of this type of skirting around the opera-
tional ‘government’ angle of the triple-helix system are provided by
Bjerregaard; qualitative approach to discuss institutional and cultural
aspects of U-I collaboration but only mentions the EU research and
innovation processes in passing in the introduction (Bjerregaard, 2010);
Heinze; qualitative methods to look at public research systems in Ger-
many (Heinze & Kuhlmann, 2008) by way of publications and patent
applications, mentions that “research collaboration is facilitated when
partners have sufficient core funding” but doesn’t then go on to discuss
specifics of the “third party funding” driving collaborations; and Hug-
gins, using a quantitative approach to studying this region (Y&H)
mentions only in passing that the region has benefitted from “restruc-
turing grants from the European Union” (Huggins and Johnston, 2009).
Policy rhetoric around ‘working together for the common good’ is
therefore prevalent but has been relatively unsupported in the literature.
And amongst this discussion the exact role of the academic portion of the
triple-helix is somewhat obscure.

It must be remembered that different stakeholders have their own
agendas which may not be all that altruistic and so not fully supportive
of a triple-helix approach. As Robson states “whilst government may
desire employment growth to achieve political aims, this is not neces-
sarily convergent with SME goals” (Robson and Bennett, 2000) which
may be more focused on job cuts to save costs. Equally academic part-
ners have their own drivers, which can sometimes be at odds with those
of both the government and industry portions of the triple-helix,
although programmes of government interventions are increasingly
designed to ensure that at least academia and policy are working hand in
hand. The post-funding longer-term commercial impact of interventions
as a main indicator of success however, the industry element, is still
somewhat problematic with the cyclical nature of innovation funding
(typically 3 to 5-year cycles) not being conducive to sustaining reporting
mechanisms past project end dates. The argument that policy in-
terventions need to strengthen research both at universities and the
corporate sector (Leydesdorff and Meyer, 2006) if innovation clusters
are to maximise performance and impact is valid, however such
policy-focused funding also needs to take account of the need for sus-
tained effort & longevity of innovation mechanisms if trust in maturing
ecosystems is to be maintained.

In the case of Y&H government funded interventions clearly
mirrored the general global approach. The CICs were chosen using
technology-based sector assessments and the programmes of European
funding which supported both the CICs and Nanofactory clearly focused
on tangible outputs. Possibly a failing of early structural fund in-
terventions was the need for explicit clarity across Member States which
focused evaluation mechanisms into the use of quantitative KPI output
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reporting. The UK-funded CICP programme had no such imperative so
had more freedom to explore more qualitative outcomes. The pros and
cons of structuring CICP evaluation in this way encouraged mechanisms
involving an explicit and carefully orchestrated strategic blend of skills
sets (within the programme delivery team), business interests (regional
and UK-wide networks) and stakeholder connectivity (convening man-
agement systems which combined industry-academia-policy makers).
Taking CRPD outcomes as evidence, this approach can be seen to have
nurtured deepening levels of trust across ecosystem relationships and
shifted stakeholder boundaries. Interviews, both from internal case
studies and evaluation processes, point to a significant shift in percep-
tion of the role of universities from industrial ecosystem partners as a
result. A deliberate funder strategy, to continue to monitor and nurture
relationships post-funding via strategic liaison and on-going event
attendance, can be seen to be moving individual CRDPs from short-term
projects to semi-permanent constructs which can be revisited for input
into co-development of future strategy instruments. Etzkowitz and
Klofsten do make the statement that “relatively few regions have
exhibited self-renewing capabilities” (Etzkowitz and Klofsten, 2005),
the implication being that practice has yet to operationalise theory,
however the holistic ecosystem approach engendered by the CICP
intervention does appear to be bearing fruit.

5. Recommendations

We see this research feeding into the policy review recommendations
for UK circular fashion and textiles, providing an evidentiary element to
support place-based sectoral cluster focused triple-helix activity for the
sector. During delivery (October 2018 to May 2024) FFF has proved a
mechanism comprising several strands of activity, co-designed collab-
orative interventions focused to strengthen U-I relationships for the
fashion and textile sector. Whilst starting from a geographic cluster
perspective FFF has become established as an innovation broker across
the UK and through its delivery mechanism forged closer working re-
lationships with the UK Fashion and Textile Association (UKFT, 2024a)
and funding bodies. It also provides evidence that, with appropriate
consideration for variations between STEM and STEAM focused activity,
traditional sectoral cluster interventions can be adapted for the creative
industries for the fashion and textile industry which sits naturally at the
boundary between these two approaches.

Whilst the work of the UKRI Circular Fashion and Textile programme
is still on-going it is already clear that co-design and co-delivery of U-I
interventions will be essential to prepare the UK, and indeed the global,
fashion and textile sector for sustainable transition. Industrial consul-
tation has informed ecosystem development and focus so far and aca-
demic collaboration, rather than competition, is proving an insightful
mechanism. Co-development of research strategies with sector bodies
and industry partners ensures that an impact-first ethos runs
throughout. Research project outcomes to date, from the LITAC-led Back
to Baselines in Circular Fashion and Textiles project, focus on the sig-
nificant challenges which face the global F&T sector with early out-
comes targeting areas such as eco-credentials (Kesidou & Palm, 2024),
Extended Producer Responsibility (European Commission, 2023; WEFT,
2025) and Ecolabels (Palm & Purnell, 2025). Reflections around
co-opetition between HEIs to this end should be sifted and considered in
light of the findings, currently direction of travel is collaborative whilst
funding mechanisms remain primarily competitive creating tension in
the system.
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