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€€ Make no little plans; they have no magic to stir men'’s blood. .. ”
Make big plans; aim high in hope and work.

Daniel H. Burnham (1846-1912)
Architect and urban planner

It has been widely recognized that the national and regional development of innovation
ecosystems has been a relatively successful model for regional revitalization, bringing to-
gether key actors to perform the relevant technology-driven development processes. The
ecosystems have been organized and combine readily public sector interests with private
sector business-oriented actions. However, all regions are not uniformly successful,
which leaves open the question of how to guide the sub-optimum regional systems closer
to the front-runner position. Why do some score better than the others? This article
presents both theoretical and practical evidence of global best practice in developing re-
gional innovation hubs and renders a fully integrated innovation hub framework that
defines a novel, holistic approach to managing these ecosystems. The framework is tested
and validated through a selected case study of Cambridge, United Kingdom, identifying
the key ecosystem elements that are necessary for building up a solid foundation for the
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innovative regions.

Introduction

Changing realities in innovation ecosystems challenge
the next generation of development processes for in-
novation environments at all levels. According to find-
ings in the most recent innovation studies, discussion
on closed national innovation systems is rather artifi-
cial, while new scientific knowledge and technological
inventions are generated in almost purely global set-
tings (Hautamiki, 2008; Ishikura, 2006; Kao, 2007; Sax-
enian, 2006). The expanding collaboration in value
networks brings innovation production closer to the
marketplace, the pure technology-push approach is in-
creasingly being complemented with a market-pull
type needs analysis for penetrating a growing number
of market segments, and a practically free movement of
talented people brings down artificial national borders
and provides a foundation for a creative transfer of
knowledge between the interconnected innovation eco-
systems.
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Regional innovation ecosystems are the core building
blocks for innovation-creation activities from a nation-
al innovation policy point of view. They build on a local
knowledge base and specialize in bringing out the best
in their respective innovation processes. They focus on
accumulating academic knowledge and combining it
with private sector, market-driven commercialization
processes. In most cases, these regional ecosystems are
organized around a core-hub organization such as a sci-
ence or technology park, or alternatively a regional
cluster management office, where all the key coordina-
tion decisions are made. But, the innovation hub itself
is necessarily a much wider concept than only a park or
a coordination office. It consists of all the regional in-
novation ecosystem elements, starting from policies
and ending with market-driven business activities.

Accordingly, the work at hand aims at interpreting the
systemic interplay of the common characteristics of
successful innovation environments and ecosystems in
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their respective contexts. The article presents both the-
oretical and practical evidence of global best practice in
developing regional innovation hubs and renders a fully
integrated innovation hub framework that defines a
novel, holistic approach to managing these ecosystems,
where all necessary ecosystem elements are being
planned coherently under one unified regional master
plan to seamlessly connect all framework elements.

The framework is further tested and validated through a
selected case study of Cambridge, United Kingdom
(UK), which describes Cambridge’s internal, inter-do-
main relations and critical success factors in attracting,
keeping, and developing the necessary resources, tal-
ent, and capacities for continuous innovation activities.
Cambridge’s ecosystem profile is analyzed for its capa-
city and readiness to meet the globalization challenge.
It is generally argued that, if and when done properly,
the related analyses can reveal a formula for replication
and speed up the development of the next generation of
environments — not necessarily directly copying and
transferring the results "as is" to distant cultural con-
texts, but more likely imitating the proven functional
behaviour for quality results.

One article cannot exhaustively address the complex
phenomena at hand. Moreover, some parts of any case
analysis are necessarily subjective in interpretation and
essentially only represent the authors’ own understand-
ing of the core issues and their relational associations.
However, it is boldly argued that the combination of the
presented framework, case study, and ultimate results
provide novel perspectives on the development of suc-
cessful regional innovation ecosystems for the future.
The article gives the reader a chance to familiarize
themselves with key concepts related to ecosystem de-
velopment and the particular characteristics of a global
best-practice case site, and then it provides them an op-
portunity to reflect on the presented notions in relation
to their own practices and any specific development
and management challenge they are facing.

The Innovation Hub Framework

Pioneering development of regional innovation hubs
has focused to a great extent on the mutually comple-
menting challenges of fostering the local pools of know-
how and orchestrating the actions of the complement-
ing stakeholder groups. It is widely argued that the most
attractive regional innovation ecosystems have been
built on a strong knowledge base, accumulating a net-
work of complementary innovation processes and ad-
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vanced combinations of innovation resources (i.e., tal-
ent, funding, and infrastructures). The top ecosystems
have managed to channel the accumulation of academ-
ic knowledge for joint innovation activities and com-
bine the related outcomes with the market-driven
commercialization processes.

The triple helix model and knowledge triangle (Etzkow-
itz, 1997, European Parliament, 2000; Leydesdorff,
2006) approaches have been used to explain these re-
lated dynamics and to justify the interlinked relations
of the collaborative stakeholder groups. They address
the challenges of combining the highly specialized tal-
ent pools to productive co-creation processes and util-
izing the complementing processes for synergetic
outcomes. However, in this article, it is argued that the
traditional stakeholder group models and intra-region-
al analysis will not prepare the regional innovation eco-
systems for truly global competition. The future top
regional innovation ecosystems will be necessarily em-
bedded in a more globalized, interconnected, and col-
laborative context, where information, resources,
talent, and solutions can flow freely and effectively
between mutually complementing or competing loca-
tions.

The future challenge for the development of the ecosys-
tems lies in their ability to extend the value network col-
laboration closer to the marketplace and complement
the pure technology-push approach with a market-pull
type needs analysis for penetrating a growing number
of market segments. A practically free movement of tal-
ented people brings down artificial national borders
and provides an opening for a creative transfer of know-
ledge between the interconnected innovation ecosys-
tems. Accordingly, we have to modernize our thinking
on future development of regional innovation ecosys-
tems and adopt a more systemic, ecosystem-level ap-
proach, which incorporates the triple helix model into a
practical ecosystem-orchestration approach.

The following innovation hub framework (Launonen-
Viitanen, 2011) introduces a comprehensive approach
to regional innovation ecosystem development, advoc-
ating coordinated planning and implementation of the
key ecosystem elements and close interplay among the
key innovation actors. The framework guides regional
planners, political decision makers, and core-hub or-
ganizations to address ecosystem development from a
unified cross-sectoral point of view — as a complete re-
gional master planning challenge to connect both pub-
lic and private sector interests for joint innovation
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actions. If managed properly, these collaborative ac-
tions can lead to mutually reinforcing arrangements for
parallel innovation processes, and they can facilitate
the efficient distribution of best-practice know-how
throughout the ecosystem.

The framework illustrates the key regional innovation
ecosystem elements that are necessary for building up
a successful regional innovation hub (Figure 1). Each
element (layer or driver) represents a significant devel-
opment task of its own, but only in combination can
they produce an ecosystem that can truly rise to the
globalization challenge and take its place in the value
network context. Accordingly, the core management or-
ganizations should be able to plan, organize, manage,
and further develop the regional ecosystem as a com-
plete set of interconnected elements where interplay
and complementarities between the layers give the eco-
system its soul and strength.

Activities driven by the public sector

The hub framework builds on the national and regional
innovation policy foundation, combining actions driv-
en by public policy with private sector interests. The de-
velopment challenges at the lower part of the pyramid

Growth SMEs

(physical infrastructure and service structure, educa-
tion policies and curriculum, research and develop-
ment activities) are addressed primarily from interests
driven by public policy, while these elements also have
wider societal implications for developing regions and
in most cases constitute basic service for the majority of
citizens. The infrastructure element addresses issues
such as shared R&D infrastructure (schools, health care
centres, shopping malls, etc.), solutions for logistics
(road and train networks, airports, etc.), possible
park/hub construction, and wider community develop-
ment projects. The service structure element, in turn, is
highly dependent on the actual needs of the ecosystem
(not so much on deliberate service provision planning).

The education element should be addressed in a much
wider context than the needs of the immediate innova-
tion activity process would otherwise imply, while eco-
system advantages could include quality provision of
primary to secondary school (i.e., K-12) education, in-
ternational multi-lingual high schools, open universit-
ies with international degrees, schools for lifelong
learning and continuous re-education, and so on. It
could also be complementing the R&D activity element
providing high-quality graduate schools for master's

Activity Drivers:

/ Startups

\

Corporations and Forums

/ Incubation Environments \

/ Living Labs / Test Beds \

Smart

/ Cluster Policies & Programs \

Public—Private Partnerships

Orchestration
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Public Policy

/ National / Regional Innovation Policy \

Figure 1. The innovation hub framework and its key regional innovation ecosystem elements

www.timreview.ca



Technology Innovation Management Review

December 2016 (Volume 6, Issue 12)

Profiling Regional Innovation Ecosystems as Functional Collaborative Systems

Jukka Viitanen

and doctoral students, international summer schools
for "brain circulation", and executive training programs
to refresh management talent.

The R&D activity element takes account of regional
strengths in the research environment and focuses
primarily on university-level research. Here, the ad-
dressed issues include the quality and breadth of the
faculties, unique qualities in research endeavours, out-
put for extended innovation processes, opportunities
for multi-disciplinary studies, willingness and ability to
participate in contract research projects, technology
transfer know-how, and success rates in attracting the
centres of excellence to the research units in the region.
The university-level research is naturally complemen-
ted with close-by national research institutes, which
can bring know-how to the innovation hub that is spe-
cific to the research sector and attract the private sector
to joint development projects.

Activities driven by the private sector

The innovation processes and collaborative activities
towards the top of the pyramid are primarily corporate-
driven and forum-driven, where the innovation activit-
ies take place much closer to the market and the re-
quirements for speed in creating solutions for the real
customers are much higher. The first notion in this con-
text is that every regional innovation hub needs dynam-
ic anchor companies close to the core for their abilities
in taking part in global value network competition and
for their result-oriented, comprehensive approach in
business process development. The anchor companies
are usually the key partners in innovation commercial-
ization and have in-house expertise to implement an
active intellectual property utilization strategy.
However, the “any big company will do” approach is
not adequate for identifying the anchor companies,
while the business realities and power structure within
the companies need to be compared with their innova-
tion-creation abilities. The true anchor companies
should have adequate decision-making powers, access
to global networks, and concrete innovation creation
activities as a relevant starting point for their regional
engagement.

The second major group of private actors comprises the
high-growth small and medium-sized enterprises
(SMEs) and startups. They bring dynamism to the in-
novation ecosystem with their new ideas and business-
creation drive, which utilize emerging regional know-
ledge in developing new products and services for the
marketplace. The SMEs and venture companies are

www.timreview.ca

also major employers within the regions, providing any-
thing from one-third to almost 70% of all new jobs cre-
ated, and the high-growth companies perform even
better than the average in this respect (e.g., Acs, 2004;
Autio, 2005). These SMEs and startups are active users
of knowledge-intensive business services (KIBS), out-
sourcing all non-essential processes (e.g., financing, ac-
counting, legal) to the professional firms and utilizing
service providers for contract management, commer-
cialization projects, and channeling necessary funds for
growth (e.g., via business angels and venture capital-
ists). Usually, they also seek partnerships and collabor-
ate actively for subcontracting to boost their reach to
markets. Their key role is, ultimately, to provide special-
ized solutions for the anchor companies and contribute
to the value network collaboration (while naturally
growing their individual businesses).

Activities in public-private partnerships

The middle part of the pyramid is a field of shared pub-
lic—private interest, where innovation activities to sup-
port the creation of intellectual property and
cross-sectoral collaboration are often planned together.
First, the regional cluster programs are aimed at in-
creasing regional innovation and economic activities,
encouraging various stakeholder groups to engage in
collaborative projects. The programs are used in creat-
ing shared vision and values for the region and bringing
together cross-sectoral talents at mutually open round
tables, which provide risk-free platforms for the ex-
change of ideas.

The second public-private element introduces living
labs and test beds as integrated, collaborative piloting
platforms where innovation actors can implement in-
teroperability testing and real-life user experimentation
within trusted micro-environments. Typical examples
of these platforms include interconnected parts of user-
driven cities, real-life experimentation sites on streets,
open system platforms for developing mobile applica-
tions (with users), and Internet-based, end-user beta-
testing environments to engage users in an early-stage
R&D process.

The final innovation ecosystem element is in the incub-
ation environments, which provide essential, profes-
sional growth services for startups and growing SMEs.
It should be noted that, unfortunately, some incubation
environments have been developed almost purely from
a real estate business point of view, where local con-
tractors create a mere physical frame for the incubated
companies and market the centres to potential clients



Technology Innovation Management Review

December 2016 (Volume 6, Issue 12)

Profiling Regional Innovation Ecosystems as Functional Collaborative Systems

Jukka Viitanen

with some public-sector backed subvention for rents
and basic office service support (phone/mobile/inter-
net connections, secretary services, etc.). In this con-
text, these settings are not considered as incubation
centres, but merely as random "office hotels". The real
incubation environments are physical locations where
a selected group of young companies receive profes-
sional support for their management concerns.

The smart orchestration challenge

The challenge in comprehensive innovation ecosystem
planning and management is in combining the parallel
interests of the various innovation processes, whether
driven by a company or forum, the public sector, or a
public—private partnership. As noted, every framework
layer is important and the missing parts would be very
difficult to be substituted with compensating activities
in other layers. Moreover, national and regional innova-
tion policy frameworks put some regulatory limitations
on the alternative available paths to be adopted. The re-
lated critical management issue can be found in collect-
ively managing the various sectoral interests and
interfaces.

It is argued, in this context, that the planning and man-
agement of regional innovation ecosystems require spe-
cial talent and particular abilities to interpret and
match the multi-domain interests under one unified
management structure. Someone must specialize in
aligning the collaborative processes, network relation-
ships, and gradually developing common practices for
effective innovation creation, accumulating the re-
quired experience, know-how, and connections into
one core entity for efficient ecosystem-level coordina-
tion. Consequently, orchestrated ecosystem develop-
ment calls for the establishment of a dedicated hub
organization that can take the responsibility for defin-
ing a shared vision for the future of the ecosystem, a
clear set of objectives for the continuous maintenance
of network relationships, and guidelines for effective
project coordination and resource allocations
throughout the ecosystem. This innovation hub organ-
ization can focus its efforts on the ecosystem-level tar-
get setting, relationship management, and resource
allocations.

In practice, these hub organizations can take over the
coordination task of hub planning and management
functions, and concentrate their efforts on building up
the necessary partnerships for systemic, reciprocal suc-
cess. They can serve as the ecosystem management of-
fices supporting the innovation actors in their joint
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activities: i) draft the master plan for the entire ecosys-
tem, ii) build up and complement local networks for
quality service provision, and iii) provide hands-on sup-
port for intra-ecosystem networking, information ex-
change, and cross-domain communication. They can
orchestrate the joint initiatives and development pro-
grams, channel resources to the region and to local in-
novation actors, and build a positive brand image for
the region. In this way, the innovation hub organiza-
tions serve others as true "needs-seeds" mediators,
value-system matchmakers, and regional networkers.

Turning the Framework into an Analytical
Tool

Emerging needs to understand the systemic nature of
regional innovation ecosystems

It is generally argued that studying and analyzing the
competing innovation ecosystems can reveal some
common characteristics and universal nominators to
explain their success or demise. Scholars and practi-
tioners alike believe that benchmarking and analytical
reconstruction of local success models can help them
to identify the critical success factors for developing ef-
fective, functional, and attractive environments for
shared innovation creation. It is possible to study the
key building blocks and core management processes of
the chosen best-practice environments and then inter-
pret their qualities in given local contexts. If and when
done properly, the analysis could reveal a formula for
replication and speed up the development of the next-
generation environments — not necessarily directly
copying and transferring the results "as is" to distant
cultural contexts, but more like imitating the proven
functional behaviour as a common baseline action for
quality results. Consequently, the studies go on and
quality evaluations are always in high demand.

The investigated phenomena — development processes
of regional innovation ecosystems, analyses of the key
ecosystem elements, and related management chal-
lenges — are all widely researched. Studies on each
framework element alone or their direct implications
for derived regional ecosystem management could
already constitute a complete study of their own (and
many highly regarded scholars have chosen to address
these questions appropriately). In the same way, a truly
comprehensive study of only one regional ecosystem
could already serve any scholar in their quest for under-
standing these complex phenomena (and plenty of pub-
lished studies of individual ecosystems can be found
based on descriptive case study analyses). However, it
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is argued that there is a rising, explicit need to under-
stand regional innovation ecosystems as complete in-
terconnected systems that could and should be
managed for "optimized" socio-economic outcomes in
a "glocal" context. These generic notions for mutual
complementarities, systemic interconnections, and
cross-domain management challenges, call for compre-
hensive ecosystem-level analyses and further develop-
ment of related models, frameworks, and practical
analytical tools.

In innovation ecosystem research, the research problem
should focus on studying the key elements and success
factors for effective design and management of regional
innovation ecosystems: to identify the local strengths in
a global context and to discover systemic, ecosystem-
level processes for developing optimized, regional in-
novation ecosystems. Accordingly, we should deeply in-
vestigate global best-practices of regional ecosystem
development and extensively analyze the leading innov-
ation regions and their value network connections. On
one hand, empirical data and related analyses of global
best-practice environments could provide valuable in-
sights into core issues at hand and bring alive the
presented innovation hub framework and its local inter-
pretations. On the other hand, the accumulating insight
would make it possible to test, interpret, and comple-
ment (if necessary) the frameworks already used, and
develop them further for generic global use.

Case study outline and operationalization of the
framework

The regional innovation ecosystem case studies should
be conducted in compliance with qualitative research
approaches and multiple case study methods to actu-
ally address and grasp the complex nature of the invest-
igated phenomenon. The case design and conduct
should be decided as follows. The investigators should
visit all the sites for the actual case study data collec-
tion, interview the local key actors, and observe the
present state of the developed ecosystems (infrastruc-
ture, service structures, availability of cross-sectoral fa-
cilitation, etc.). The empirical data collection must be
conducted using multiple sources of evidence (e.g.,
written reports, archival records, previous studies, pub-
lic information) to find converging evidence to cross-
check the findings. The interviews are recommended to
be conducted using a semi-structured interviewing
technique where the interviewers are following a prede-
termined set of questions, but allowing the inter-
viewees to respond in a relaxed, conversational
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manner, jumping around freely from topic to topic in
their expression of ideas. The applied technique allows
collection of large amounts of data quickly and effi-
ciently, enabling exploration of many topics in a relat-
ively short time. The immediate follow-up questions
make it possible clarify and interpret the key concepts.

The developed innovation hub framework (with its firm
theoretical foundations and advanced extensions) is an
appropriate tool to analyze regional innovation ecosys-
tems. The framework thoroughly describes the core ele-
ments (layers) needed for systemic ecosystem
development and defines their key characteristics in ad-
vancing the globalization of ecosystems. It guides and
frames the related discussions of regional innovation
policies, collaborative actions for joint creation of intel-
lectual property, and coordination of the local manage-
ment processes. Consequently, the framework seems to
meet the criteria for extensive use in exploratory case
studies.

However, it is evident that the framework needs to be
operationalized further for analytical purposes. In this
study, it has been operationalized as follows. First, it
was decided that each layer must be explicitly ad-
dressed in the analysis to maintain the uniformity of
cases regardless of the rating, level, or qualities in given
contexts (sites) of individual layers. This approach leads
to a candid ecosystem-level analysis and treats each
case equally on an aggregate level. Second, it was relev-
ant to determine in advance the key criteria for layer-by-
layer analysis to guide the basic case design, the selec-
tion of appropriate methods for data collection, and the
ultimate way to use the chosen framework in the analys-
is. It was important to keep the focus on the chosen re-
search questions at all times and maintain an
unchanged case setting and approach for the case study
site.

The layer-by-layer criteria for analysis were determined
by sets of key questions for each layer (Table 1). The
questions were chosen to best characterize the develop-
mental state and potential of each layer in terms of rel-
ative preparedness for "glocal" value system
contributions, openness for cross-sectoral collaborative
activities and actions, and resident abilities to engage
and succeed in global, inter-ecosystem competition.
Consequently, it was never enough to just claim and
state that some elements exist in the local ecosystem,
but to broaden the analysis to include evaluations of
the scale, scope, and breadth of use of each element.
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Table 1. Key questions for the layer-by-layer analyses and evaluations

Element

Questions

Anchor Companies

¢ How many domestic/global anchors are located within the ecosystem?
¢ How active are these anchors in cross-sectoral collaboration?

¢ Have they had an interest in managing the "glocal” activities?

¢ Do they engage actively in open innovation processes?

Startups & Growth-
Oriented SMEs

¢ How many startups and ventures are born within the ecosystem?
¢ How growth-oriented have the local SMEs been (going public)?

» How internationalized (global) is the venture habitat?

¢ Do the ventures and SMEs participate in "glocal” joint activities?'

Incubation Environments

¢ What kind of incubation services are available to tenants?

* How well does the incubation system facilitate SME growth?
e How open is the incubation system for global activities?

¢ Do the incubators participate in "glocal” joint actions?

Living Labs & Test Beds

¢ What kinds of test environments exist within the ecosystem?
e Are testing facilities and systems open to all actors?

» How well are the test environments connected to the outside?
¢ Do the test environments involve end users in joint activities?

Cluster Policies &

¢ How many cross-sectoral cluster programs are established?

Programs ¢ Have these programs been able to induce true collaboration?
¢ How well do they run after the initial public support runs out?
e Are these programs connected to the outside (globally)?
R&D Activities ¢ How many top-quality actors are located within the ecosystem?

¢ How active are these actors in cross-sectoral collaboration?
* How successful has the R&D system been in a global context?
e How open are the R&D systems for global collaboration?

Education (Elementary to
University)

¢ How well has the education system developed (at all levels)?

¢ How well does the education system support continuous development of human resource skills?

¢ Are there any truly international actors located within the ecosystem?
¢ How well does the education system meet global criteria?

Infrastructure/Service e How well does the local infrastructure/service structure meet global criteria?
Structures e Are the local structures truly connected to national infrastructure?

o Is the local infrastructure truly connected to the world (logistics)?

o Are all the services readily available in English for foreigners?
Innovation Policy ¢ How well have the local actors managed to link in and benefit from the national policy
Framework framework, programs, and structures?

» How successful have these actors been in attracting funding?
¢ How well do the framework conditions/incentive structures meet needs?

www.timreview.ca
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In other words, the related analysis had to comprise
evaluations on the actual relevance, functionalities, and
impact of organized activities within the given layer.
The individual outcomes were recorded and then com-
pared against an ideal, fully-developed, best-practice
layer — case-by-case, layer-by-layer, — and given a nu-
merical value (percentage 0-100) that indicated their
levels of maturity in global ecosystem comparisons (the
higher a numerical value, the more advanced an indi-
vidual layer would appear to be). The use of numerical
values was chosen to give each layer a concrete meas-
ure to illustrate its present state and potential, and to
make it easier to summarize the findings in a powerful
and concrete way.

The individual layer analyses were, finally, matched
against the whole innovation hub framework to draw a
comprehensive ecosystem profile (case-by-case), which
would approximate the overall ecosystem maturity and
highlight the key gaps in the present state of the ecosys-
tem in question. The profile summarizes the systemic
analysis and provides a graphical representation of the
case study outcome in question. In some cases, these
profiles can even reveal the underlying characteristics
of local development strategies and guide the next gen-
eration of ecosystem planners in their efforts to identify
the right path to the future. It is argued, therefore, that
the ecosystem profiles can be used effectively in com-
paring the best-practice environments and identifying
the local development needs for systemic actions.

Each case study was summarized in the end using a
combination of three parallel continuums, which col-
lectively quantify each ecosystem'’s capacity and readi-
ness for meeting the globalization challenge (Figure 2). It
is argued that the future success of a regional ecosys-
tem is strongly related to its ability to link local
strengths to emerging global opportunities, and to its
readiness to engage in truly global value network collab-

oration with other first-class environments. The best
ecosystems could serve as interconnected innovation-
creation and market-entry hubs, providing a platform
for market-specific product and service localizations as
well as a route to local markets. Accordingly, it was of
utmost importance to estimate and assess the capabilit-
ies in related terms.

The first continuum assesses the level of reach and im-
pact of the individual ecosystems in their respective
countries and regions. It is argued that all ecosystems
could be considered relevant within their local context,
but only some can advance to meet the national or
global benchmarks and criteria. However, all ecosys-
tems could benefit from shifts to higher grades and,
consequently, should aim for the furthest possible
reach.

The second continuum appraises the advancement of
the ecosystems as global hubs. Some of them are still
on the starting line and have only begun to address the
globalization challenge while others have thoroughly
advanced mechanisms and processes in place for full-
scale global engagements. It is argued that the future
"winners" must shift to the right and actively seek a pos-
ition as a global hub.

The third continuum assesses the overall maturity of
the ecosystems’ hub-management processes and struc-
tures. Some ecosystems have been developed following
a systematic master plan (drafted by regional or nation-
al authorities) with good results while others have taken
an almost pure, organic route to excellence. Regardless,
it has become evident (through analyses) that all eco-
system-development processes have enjoyed some de-
gree of coordination, which has resulted in broader
cross-sectoral engagements, in-depth value-network
development processes, and advanced innovation-cre-
ation practice. Consequently, hub management pro-

Level of reach: Regional |

‘ | Global

As a global hub On starting line |

‘ | Most elements exist

Hub management: Emerging |

<

‘ | Developed

Figure 2. An example of a continuum combination
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cesses are the core elements in building up the innova-
tion capacity of the individual ecosystems and their
ability to engage in global value-network competition.
Again, shifts to the right of the continuum improve the
overall position of the ecosystems.

Approach to data collection

The case design and conduct followed the recommend-
ations described above. The author visited the selected
site for the actual data collection, interviewed the local
key actors, and observed the present state of the de-
veloped ecosystems.

The case data was collected between April 2009 and Au-
gust 2010. The collected data was archived in a re-
search database and rearranged to meet the theoretical
framework and presentations, facilitating the further
analyses and possible cross-site comparisons. The unit
of analysis was determined at the regional innovation
ecosystem level with embedded collection and analysis
of data from both sub-unit (framework layer) and ag-
gregate (systemic ecosystem level) levels. The results of
the study are presented as follows.

Case Study: Cambridge

The Greater Cambridge area (referred to in this context
as the Cambridge Sub-Region) is located in close prox-
imity to London, the UK's capital and largest city,
thereby benefiting to a great extent from its advanced
service structures and readily available resource pools.
Cambridge is world-renowned for its academic tradi-
tions, the scientific pre-eminence of the University of
Cambridge, and the high standard of living as a beauti-
ful countryside community. The City and the Uni-
versity are located right in the heart of the sub-regional
ecosystem, interconnecting a number of local com-
munities, innovation platforms, and research institu-
tions into a mutually reinforcing structure of regional
development (Granger, 2009). It is argued that the Cam-
bridge Sub-Region enjoys a true critical mass of busi-
nesses and academic institutions involved in high-tech
R&D and technology commercialization, creating a rich
ecosystem for targeted innovation creation, timely
technology transfers, and a dynamic "engine of eco-
nomic growth" in the broader regional and national
contexts.

The Cambridge Sub-Region has turned in impressive
innovation-related performance across a broad range
of sectors over the last four decades. It has been recog-
nized as a key contributor to the UK economy, which
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can be seen directly in national GDP figures and indir-
ectly through a range of productivity gains throughout
the economy - including the ability to attract world-
class R&D facilities to the sub-region, transferring ideas
and knowledge to other parts of the economy, and ad-
vancing the growth of many highly entrepreneurial
companies (GCP, 2008). The sub-region has enjoyed
steady growth in employment in knowledge-based pro-
fessions and its skilled workforce is seen as one of the
biggest regional assets in terms of global competitive-
ness.

Cambridge and its surroundings are sometimes re-
ferred to as Silicon Fen (tinyurl.com/glh6bma), an allusion
to Silicon Valley (tinyurl.com/roc7a), because of the dens-
ity and qualities of technology incubators and high-
tech businesses that have developed in and around the
11 science and technology parks circling the city. The
business landscape has a diverse blend of university
and corporate spin-offs, growth-oriented SMEs, and a
strong presence of publicly listed companies, which are
professionally supported by numerous technology con-
sultancies and other business service providers. Con-
sequently, the Cambridge Sub-Region has become a
preferred destination and target for angel, venture cap-
ital, and foreign direct investments from all over the
world, and it has become one of the top innovation re-
gions in Europe in terms of total institutional invest-
ment per capita (Library House, 2008).

It should be noted in this context that the cited develop-
ment over past decades and the regional collaborative
structures that emerged are the ultimate outcomes of a
rather random "bottom-up" development of gradually
aggregating, innovative technologies and companies,
embedded in a rich and diverse science base of world-
class universities and a readily available, abundant hu-
man resource pool of top-quality talent and minds. It is
argued that this so-called "Cambridge Phenomenon"
emerged from a myriad of local factors and individual
decisions (not as a result of a deliberate plan) over a
longer period of time and almost as a gradually self-ful-
filling prophecy, with no managed, intervening local
processes. The local dynamism has grown from the col-
lective and cumulative contributions of passionate indi-
viduals and forward-looking organizations alike, acting
(perhaps) in their self-interest but understanding the
strategic importance of shared vision, purpose, and co-
ordinated actions. Their actions have resulted in ad-
vanced structures of region-wide networking, bringing
together diverse interest groups to guard and reinforce
the shared processes, enabling them to partner for
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timely transfers of information and technologies for
effective commercialization and joint development of
local communities. This strong culture for mutually re-
inforcing interaction has translated readily into local
economic dynamism and regional innovation excel-
lence.

Key figures and facilities

The Cambridge Sub-Region refers to an area within a
40-kilometer radius around the City of Cambridge with
a resident population of 750,000 and a working popula-
tion of 360,000 people. It hosts a total of 27,500 busi-
nesses employing over 43,000 high-tech professionals
and generating an annual regional GDP of about £15.8
billion GBP ($26.6 billion CAD). According to recent es-
timates, the region has five times more R&D-related
jobs than the national average and about 46% of the loc-
al workforce is educated to a university degree level
(GCP, 2008; Granger, 2009).

The sub-region receives 17% of the national public
R&D expenditure and 9% of total university research
funding (EEDA, 2009). The local ecosystem hosts two
major universities, the University of Cambridge -
ranked 4th overall in the World University Rankings
2016-2017 (Times Higher Education, 2016) — and Anglia
Ruskin University, which educate a combined student
population of 49,000 in all fields of science. The Uni-
versity of Cambridge alone has 31 colleges, 3 graduate
colleges, and 150 departments, faculties, and schools to
provide the highest-quality university-level education
and researcher training in the country. It also boasts
150,000 alumni graduates worldwide and extends its
reach to all continents through its extensive network of
collaborative institutions. Over 70% of all published re-
search work and results from the University of Cam-
bridge are rated as either world-leading or
internationally excellent, positioning it second in over-
all UK university rankings (EEDA, 2009; University of
Cambridge Web, 2010). Anglia Ruskin University com-
plements the local university scene by offering mostly
undergraduate-level education and degrees for both
onsite and offsite student populations. Nine percent of
its almost 40,000 students come from outside the
European Union (CUG, 2016).

By 2008, there were, in total, 1,500 high-tech companies
in the Cambridge Sub-Region (half of which engaged
directly in R&D while the other half focused on support-
ing the first half through advanced service provision),
most of which were located in or around one of the 11
regional science parks. The ecosystem hosts several
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R&D centres of globally-renowned industrial giants
(e.g., Toshiba, Microsoft, Nokia, ECM, ARM, Qual-
comm, Philips, Takeda, AstraZeneca, Pfizer), which par-
ticipate actively in horizontal collaboration and seek
regional partnerships with first-class research teams
and emerging high-tech ventures. Local businesses in
the sub-region spend more on R&D and make more in-
novation investments than actors in any other region in
the UK (EEDA, 2009). The local industries, startups, and
ventures have been able to attract over £200 million
GBP ($340 million CAD) in venture funding to the eco-
system. Spin-outs from the University of Cambridge
alone have received more venture capital investment
than those of any other UK university, testifying to the
high qualities of both research and innovativeness in
commercializing potential ideas for actual use in the
marketplace. With these numbers, the Cambridge Sub-
Region accounts for 7.8% of all UK venture capital in-
vestments and ranks first in Europe in terms of invest-
ments per capita, contributing to the total of almost
£800 million GBP ($1.3 billion CAD) of institutional cap-
ital currently committed into the cluster (Greater Cam-
bridge, 2009; Library House, 2008).

Key players in the innovation ecosystem

The Cambridge Sub-Region features four groups of key
players in its innovation ecosystem:

1. Public sector actors and park management
2. Universities and national research institutes
3. Private industry and incubators

4. Collaborative networks (official and social)

The key public sector actors, the Cambridgeshire
County Council and five District Councils, have contin-
ued to support the local ecosystem development for
decades. They have lobbied for national funding and
program support for the sub-region, have actively pro-
moted the local triple helix collaboration, and have en-
gaged public actors (councils, agencies, and working
groups) in joint innovation platform development.
These local authorities have been keen supporters of
various forms of public-private partnerships and, con-
sequently, put special emphasis on developing special-
ized expert organizations to facilitate these processes.
Accordingly, part of the public funding is channeled in-
to "softer", coordinating infrastructure/service struc-
ture maintenance.
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The Greater Cambridge Partnership (GCP) was estab-
lished to coordinate the regional public sector activities
and related initiatives for public—private-third-sector
partnerships. It plays an important role in direct pro-
gram implementation, securing funding for key eco-
nomic interventions and lobbying for government
support to achieve regional visions and development
objectives. Moreover, it orchestrates cross-domain col-
laboration, information exchange, and joint regional
programs for all involved, and it liaises with other pub-
lic agencies and expert organizations. Cambridgeshire
Horizons, in turn, coordinates all the regional infra-
structure and service structure development initiatives
to maintain local functionality and dynamisms around
innovation activities. It promotes design of the highest
quality and channels information, funding, and project
flows in and between the local districts and communit-
ies (Cambridgeshire Horizons, 2008).

As mentioned, the Cambridge innovation ecosystem
hosts 11 science and technology parks. Each park has
its own management structure and is run as an inde-
pendent, for-profit organization that has to find its
place in the broader ecosystem context against the
severest economic competition. This setup ensures that
each established structure contributes, in practice, to
the common good, and strengthens the local ecosystem
in a meaningful way.

As argued earlier, the private industry structure has ma-
tured gradually over time and today plays its fully func-
tional role in the sub-regional economy. The ecosystem
hosts several R&D centres of globally-renowned indus-
trial giants and dominant market leaders in their re-
spective industries. It has been noted in several
contexts (EEDA, 2009; Library House, 2008) that these
true anchor companies are exceptionally open and
ready for horizontal collaboration in this particular, re-
gional context, and that they engage actively in local
networking, joint research and development and innov-
ation (R&D&I) processes, and commercialization of
emerging technologies and solutions. They take shared
responsibility for developing the local infrastructures,
programs, and interaction (for all to benefit), and they
engage in open dialogue on public forums, commit
their resources (time and money) in collaboration, and
support the overall wellbeing of the entire sub-region
as their key asset for future success.

These activities of anchor companies are conveniently

complemented with a network of hundreds of high-
tech startups, growth-oriented SMEs, and technology
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providers, which operate in closely interlinked, in-
dustry-based value systems within the ecosystem (usu-
ally in or around one of the local campuses or parks).
Strategic partnerships with leading anchors serve the
venture habitat in identifying the best commercializa-
tion and market opportunities at the right time, and in
building up the necessary value networks for rapid busi-
ness ramp-ups. The strong technology clusters have at-
tracted both professional service providers and
investors into the sub-region and, today, the Cam-
bridge innovation ecosystem hosts a vibrant group of
technology consultancies, venture capital companies,
business angels, and knowledge-intensive business ser-
vice (KIBS) providers. These actors contribute, for their
part, to the development of a new generation of entre-
preneurs, ecosystem-level learning processes and
smooth transfer of knowledge throughout local value
networks.

There are several incubation centres within the ecosys-
tem, but St John’s Innovation Centre is considered the
leading provider of comprehensive incubation support
services in the sub-region. It provides premises, offices,
and technical and business development services to its
clients in both early and growth stages. The Innovation
Centre has developed and implements an internation-
ally recognized model for incubation, collaborates with
nine European incubation partners, and supports all
the main regional programs (Business Link, Enterprise
Hub, Cambridge Corporate Gateway, etc.) for entre-
preneurial development (St John’s Innovation Centre,
2010). It is commonly argued that the Innovation
Centre provides a dynamic support structure to acceler-
ate the growth of ambitious innovative firms in the
Cambridge Sub-Region. Apart from this "pure" incuba-
tion, the Cambridge innovation ecosystem is known for
its numerous support structures for entrepreneurial
activities. The Judge Business School, Cambridge Enter-
prise, Cambridge-MIT Institute, and the Centre for En-
trepreneurial Learning all support the active
development of the local venture habitat.

The entire ecosystem is built up and around its core
university, the University of Cambridge, which is home
to over 18,000 full-time students (one-third enrolled in
graduate programs) and more than 12,000 scholars and
staff. Fifteen percent of the undergraduate students, al-
most fifty percent of the postgraduate students, and
thirty percent of the scholars/staff originate from out-
side the UK. Therefore, even though the University is a
publicly funded institution committed to the education
of British students, it is also seen as an open platform
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for education and research excellence for people from
around the world, who thirst for knowledge and show
exceptional promise and a capacity for first-class, in-
novative thinking (University of Cambridge Web, 2010).
In addition, the University of Cambridge and the mostly
undergraduate Anglia Ruskin University, the Open Uni-
versity in the East of England opens up the UK educa-
tion system to distance and adult education
populations by providing undergraduate part-time edu-
cation to over 17,000 students in the sub-region.

The Cambridge Sub-Region also hosts dozens of nation-
al research institutes as one of the key research plat-
forms of the UK and most of them can be found within
the University of Cambridge, next to the key faculties
and research teams in different disciplines. For ex-
ample, most of the (bio)medical institutions are located
at the same site as the School of Clinical Medicine (such
as Cancer Research UK, the Laboratory for Molecular
Biology, Brain Research and Repair Centres, and the In-
stitute for Public Health) at Addenbrooke’s Biomedical
campus and are supported by the Medical Research
Council of the UK. These collaborative, co-location ar-
rangements give all researchers direct access to the ac-
cumulated scientific knowledge and efficiently bring
together the brightest minds to work on interrelated,
multidisciplinary research themes and topics.

The local universities and research institutes are very
keen supporters of academia-industry collaboration
and entrepreneurial activities (Barrell, 2005). The uni-
versity organizations participate actively in local (re-
search) infrastructure development and help the
private sector to utilize and commercialize the created
intellectual properties in their everyday businesses.
There are currently 16 different groups within the Uni-
versity of Cambridge alone, supporting entrepreneurial
activities (venture creation, technology transfer, licens-
ing, networking, etc.) and local innovation processes in
specific areas of research. For example, the society for
Cambridge University Entrepreneurs (CUE) organizes a
range of co-learning events, including lecture series and
pitching challenges. Between 1999 and 2009, it has re-
ceived over 450 entries to its competitions and awarded
grants of around half a million dollars USD to over 40
business ideas. These ideas have turned into real com-
panies that have managed to raise a further £40 million
GBP ($66 million CAD) in investments (Granger, 2009).

The scattering of the sub-regional innovation infrastruc-
tures around the City of Cambridge, in numerous cam-
puses and park environments, makes it difficult (at
times) to communicate effectively across domains.

www.timreview.ca

Therefore, the local ecosystem needs to be collectively
engineered for horizontal collaboration — to bring to-
gether otherwise distant actors on joint platforms. Con-
sequently, the local actors have become very active in
networking and building up virtual communities to
fight the risk of isolation.

The ecosystem hosts a wide variety of networking sup-
port organizations that provide solid foundations for in-
tense interaction among the local actors. Local
Chambers of Commerce together with Cambridge En-
terprise & Technology Club, Cambridge High-tech Asso-
ciation of Small Enterprises, and the Cambridge
Network, provide dynamic collaborative platforms for
active interchanges and bring together expert and spe-
cial interest groups to facilitate mutually beneficial ex-
changes of ideas, technologies, and solutions. The
Cambridge Network has a membership of about 1,400
like-minded people from business and academia that
link to each other and to the global high-tech com-
munity. These activities offer access to scale economies
on the local training scene and improve the overall
quality of training/coaching/mentoring within the peer
networks. As a testament to event qualities, participat-
ing industries fund almost all the activities of the net-
work.

One Nucleus, a not for profit membership organization
representing life science companies was formed in 2010
as a merger of the Eastern Region Biotech Initiative
(ERBI) and the London Biotechnology Network (LBN).
The organization brings together actors within a given
industrial context and promotes horizontal collabora-
tion throughout the local value system. It organizes an-
nual events and monthly meetings, which usually lead
to concrete partnering exchanges, boosting local effi-
ciencies and concrete business creation. Today, it has
over 500 members and is recognized as Europe’s most
successful regional cluster group.

Analysis of the Co-existence of Ecosystem Elements in the
Cambridge Sub-Region

The Cambridge Sub-Region can be characterized as a
fully-functional innovation ecosystem for coordinated
knowledge creation, efficient transfer of technology
and orchestrated high-tech commercialization, as well
as a dynamic "engine of economic growth" in the
broader regional and national contexts. It is seen as a
true "hotbed" of advanced startup and venture develop-
ment activities, bringing together academia, estab-
lished businesses, and industrial clusters to
commercially exploit scientific knowledge in propriet-
ary or open innovation creation processes. As such, it
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provides both an attractive setting and an advanced col-
laborative culture for strategic contract research and
targeted innovation-creation activities across comple-
mentary domains.

The local actors are thoroughly interconnected through
advanced partnerships and promote collective learning
and networking within regional value systems. As a con-
sequence, organizations and individuals are very keen
and willing to help each other, which is reflected in the
high level of engagement of the business community in
collective innovation activities throughout the sub-re-
gion (Granger, 2009). The compact size and relatively
small local population indirectly support the emer-
gence of truly tangible horizontal mechanisms and ef-
fectively interconnect the core actors for shared
program/project development.

However, the sub-region has started to hit its limits of
indigenous growth due to gradually degrading regional
conditions (e.g., high housing prices, infrastructure defi-
cits, skills shortages, slowing growth of ventures and
startups, stretched essential services) and, con-
sequently, the long-term health of the local ecosystem
may be at risk (Greater Cambridge, 2009).

Some argue that, although the sub-region and its innov-
ative clusters are significant in regional and national
contexts in certain measures, the ecosystem, as a
whole, remains relatively small when compared with
other leading global clusters. The sub-regional ecosys-
tem lacks the necessary critical mass as a single entity
to fully compete on a global scale (Granger, 2009; Lib-
rary House, 2007). Consequently, it may be time for
both regional and national decision makers to join
forces to develop a common vision for the Cambridge's
future and secure the necessary resources to build on
the set foundations of shared core strategies, dense ag-
glomeration of quality actors, open collaborative cul-
ture, and world-class research excellence.

Overall, the innovation ecosystem profile of the Cam-
bridge Sub-Region is better balanced than many of its
global peer innovation hubs, as shown in Figure 3,
where a numerical value (percentage 0-100) indicates
each layer’s level of maturity in global ecosystem com-
parisons (i.e., the higher a numerical value, the more ad-
vanced an individual layer would appear to be). The
regional and national governments are well aware of
the importance of the ecosystem in terms of both innov-
ation creation and economic impact. Consequently, the
local councils have granted generous support to the loc-
al actors and developers. They have lobbied for national
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funding and program support for the sub-region, have
actively promoted the local triple helix collaboration,
and have engaged public actors (councils, agencies,
and working groups) in joint innovation platform devel-
opment. The regional strategies have been drafted in an
open dialogue between key actors and resulted in a
shared vision for the future. Accordingly, the policy
makers are committed to joint actions and readily as-
sign the necessary resources (time, human resources,
and funding) for supporting cross-domain innovation
activities.

The local infrastructure for innovation-related activities
is extremely well-developed, with one actor a world-
renowned top-tier university, dozens of national re-
search institutes, and a more than an adequate number
of facilitative horizontal structures in place. Moreover,
the ecosystem hosts a total of 11 science and techno-
logy parks, numerous incubation environments, and
dozens of private R&D units and facilities, which read-
ily combine their innovation resources and dedicated
infrastructures for open, collaborative processes. The
basic infrastructure in the Cambridge Sub-Region is in
good order, providing fully-developed structures for all
to share and connecting the ecosystem to the Greater
South East "supercluster" involving London and Ox-
ford. The regional service structures are equally well-de-
veloped, providing a full set of basic KIBS, incubation,
and globalization services complemented with ad-
vanced investment schemes for meeting the diverse
funding needs.

However, as noted, the Cambridge Sub-Region faces
serious challenges in its future infrastructure develop-
ment. As the region has been developing over hundreds
of years in the middle of an idyllic countryside setting,
the existing road and train networks are rather under-
developed to meet the rapidly increasing population
and their commuting needs. The local roads are often
congested and intra-ecosystem commuting is both
time-consuming and frustrating, limiting the possibilit-
ies for continuous dynamic interchanges. Moreover, af-
fordable housing has become a scarce resource with a
booming real estate market, and the existing dwellings
rarely meet the most modern requirements for symbiot-
ic functionality and comfort. It is evident that the local
infrastructure development has not kept pace with
changing ecosystem realities and may also begin to lim-
it the overall innovation potential. Under these circum-
stances, dispersed innovation infrastructures cannot be
in optimal use until the ease of movement and effective
interconnections between the complementing clusters
of innovation are restored.
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Figure 3. The ecosystem profile of the Cambridge Sub-Region and the maturity levels (%) for each of its layers

The regional education system meets well the national
and global standards for the highest-quality primary to
secondary (i.e., K-12), undergraduate, and graduate cur-
ricula, offering pupils, students, and researchers alike an
attractive choice of location. The University of Cam-
bridge has participated actively in developing local edu-
cation environments and supported all educators in
their efforts to meet the truly global demand. Con-
sequently, both public and private schools in the area
enjoy a good reputation and continuously develop their
curricula for domestic and international students.
Moreover, a significant number and range of vocational
training institutions, language schools, and further-edu-
cation centres provide advanced skills-development
courses for various student segments. They complement
the educational structures at the university level and
maintain, on their behalf, the skill profiles and innova-
tion capacity of resident asset pools. In addition, they
collaborate with local intermediary organizations (soci-
eties, associations, and agencies) on a human resources
re-training scene and promote continuous life-long
learning among regional stakeholder groups (GCP, 2008).

The Cambridge Sub-Region is world-renowned for its
academic traditions, the scientific pre-eminence of the
University of Cambridge and first-class research infra-
structures. According to recent studies, the sub-region
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ranks as a high performer among UK regions in overall
research quality, public R&D investments, and business
involvement in all innovation activities, and performs
on a truly global level in various fields of science and re-
search in terms of originality, significance, and rigour
(EEDA, 2009). The University of Cambridge is a major
recipient of governmental R&D support for maintain-
ing and upgrading continuously its research infrastruc-
tures and educational facilities, offering the sub-region
the necessary foundation (and resources) for continu-
ous science and technology and R&D collaboration. Its
diverse science base and multidisciplinary research
capabilities have fostered the ability and capacity to dif-
fuse knowledge and experience through the regional
value systems.

R&D activities are also performed at Anglia Ruskin Uni-
versity, resident science parks, and dozens of public
and private research institutes. In combination, they of-
fer open, fully-functional platforms and research envir-
onments for gradually converging high-tech clusters of
information technologies, biotechnologies, and nano-
technologies. They also breed an emergence of practic-
al, application-oriented research culture bringing into
focus the cross-domain settings for collaboration and
connecting academic problem-solving excellence to
practical industry-specific applications.
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The first-class R&D infrastructure and platform are the
necessary building blocks for initiating local innovation
processes and attracting global talent to the ecosystem
to strengthen the local knowledge and asset pools. In
the Cambridge Sub-Region, the regional research and
development and innovation (R&D&I) collaboration
has decades-long traditions and has been translated in-
to functional, knowledge-based cluster development
processes, improving collective capacities to innovate
on a grand scale. Consequently, the local private sector
actors in Cambridge are ranked, today, as the leading
high-performers in the UK in new product/process in-
troductions, and lead their peers in overall high-tech
patenting performance (EEDA, 2009).

The innovation culture at the Cambridge Sub-Region
embraces regional cluster development. Local collabor-
ation is built around a regional Enterprise Hub Strategy,
which aims at developing the mechanisms to boost in-
dustry-specific networking and collaboration. The spe-
cific actions include shared, long-term vision work and
program planning for entire high-tech clusters and in-
dustry groups, and attraction of both public and private
funding support to boost cross-domain innovation
activities. The emerged partnerships have matured over
time and brought together the key decision makers to
draft broader socio-economic strategies for the exten-
ded sub-region, to support local community develop-
ment, and to coordinate the more generic sub-regional
plans for continuous growth (in numbers of homes,
jobs, and available amenities).

However, the resident science parks within the ecosys-
tem are not very keen, or active, participants in develop-
ing the local cluster structures. Given that they operate
under strict financial control as for-profit organizations,
they execute an almost pure real estate business model,
limiting open possibilities for complementary service
development, which would be essential for creating
high-potential new businesses and local programs for
joint cluster actions. This is not to say that nothing is
done to facilitate collaboration, but most park-driven
initiatives are implemented with nominal budgets and
few dedicated personnel. Consequently, the industry-
level platforms and value networks within parks remain
quite weak in comparison to the regional potential. The
local science and technology parks have a rather mod-
est role as "real" innovation hubs and do not realize
their fullest role and responsibility as true cluster actors.

There is no evidence available to indicate that the Cam-
bridge innovation ecosystem would be very advanced
in providing access to pilot, testing, or co-creation plat-
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forms. The majority of testing and measuring facilities
are located within universities and national research in-
stitutes, which are equipped and set up primarily for
scientific research purposes. Their use produces the
highest-quality research results, but their context of use
remains relatively closed, especially to SMEs and con-
verging, industry-level technology platforms. In the
same way, there are no established living labs within
the sub-region and, consequently, no culture for user-
centric innovation creation or rapid testing of
product/service combinations for emerging markets.

As mentioned earlier, the sub-regional incubation,
growth, and globalization services are provided primar-
ily within the university infrastructures, which offer pa-
tient and generous support for innovative,
entrepreneurial thinking. The St John’s Innovation
Centre is considered to be the leading provider of com-
prehensive incubation services in both early and
growth stage business development. It implements a
full-service model for incubation, collaborates with
European incubation partners, and participates in all
main regional programs for entrepreneurial training (St
John’s Innovation Centre, 2010). In this sense, it
provides the necessary support structure for the accel-
erated growth of ambitious, "born global" SMEs and
builds up the local venture culture to meet and match
the toughest criteria for successful business endeav-
ours. By 2007, St John’s had already incubated over 300
high-tech ventures (and helped hundreds of off-site
SMEs) and had become a critically important node in
many industry-academia networks that characterize
the Cambridge Sub-Region.

Now, the regional government and district councils
have decided to increase basic investments in sub-re-
gional incubation (and enterprise hub) infrastructures
for all leading industry sectors. The latest additions are,
for example, Babraham Institute’s bioincubator, Allia
Future Business Centre, and Ideaspace for pre-start
and early-stage ventures (GCP, 2008; Cambridge Net-
work, 2016). These industry-specific incubators operate
with principles similar to those of St. John’s (albeit on a
more modest scale) supporting, on their part, the con-
tinuous flows of orchestrated high-tech commercializa-
tion in the region. In same context, it has been agreed
that all established and new centres and hubs would re-
ceive the full support of dedicated intermediary service
providers (Judge Business School, Cambridge Enter-
prise, the Cambridge-MIT Institute, and the Centre for
Entrepreneurial Learning, etc.) for their efforts in devel-
oping the local venture habitat, business communities,
and region-wide value networks.
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The Cambridge Sub-Region is world-renowned for its
ability to create and support innovative high-tech star-
tups and growth ventures. The local business landscape
comprises an excellent blend of university and corpor-
ate spin-offs, SME ventures, and an impressive pres-
ence of young, ©publicly listed companies
(professionally supported by numerous technology
consultancies, proactive angel investors, and dedicated
venture funders). These actors operate in closely inter-
linked, industry-based value systems and build on mu-
tually beneficial, strategic partnerships, readily
transferring information, resources, and technologies
for effective (joint) commercialization.

Recent studies (Garnsey & Heffernan, 2005) estimate
that the University of Cambridge alone has created over
300 spin-off and startup companies over the last three
decades. Based on financial data collected on 172 of
them, they have generated a combined market capital-
ization of over £5 billion GBP ($8.6 billion CAD) and em-
ploy more than 8,800 people, indicating a significant
amount of socio-economic value at both regional and
national levels. Concurrently, it is argued that an open
attitude towards mutually beneficial technology trans-
fer from academia to industry has had a profound indir-
ect impact on almost all regional business creation.
Researchers and scholars have readily placed their glob-
al reputation and functional networks at the disposal of
smart businesspeople, and boosted venture develop-
ment to an unprecedented extent. Furthermore, given
that as university-based ventures represent only a mod-
est proportion (about 20%) of the total venture habitat
in the sub-region, it could be argued that the total so-
cio-economic impact of all Cambridge-born SMEs rep-
resents a significant proportion of regional wealth and
employment.

The ecosystem is particularly good at supporting ven-
ture creation and early-stage growth. The resident in-
cubators and innovation centres are usually full of
tenants and their clients typically grow fast for the first
couple of years while enjoying local support from qual-
ity mentors and early-stage financiers. According to re-
cent statistical evidence (Garnsey & Heffernan, 2005;
Library House, 2008), it is clear that the Cambridge-
born ventures are very successful in attracting institu-
tional funding for their early-stage business develop-
ment. However, the ecosystem-level analysis shows
that the strongest SMEs have been equally able to chan-
nel significant amounts of equity investments to later-
stage growth, and their relative attractiveness in the
mergers and acquisitions (M&A) and initial public offer-
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ing (IPO) markets of the UK has remained strong the
last decades. Overall, the number of publicly quoted
companies from the Cambridge industry clusters has
increased from one in 1990 to 70 in 2006 (Library
House, 2007).

However, the Cambridge innovation ecosystem seems
to face continuous challenges in attracting adequate
numbers of entrepreneurs and businesses who can tell
a compelling story to investors, customers, and the mar-
ket. Despite the increased professionalism that genera-
tions of successful serial entrepreneurs have brought to
the cluster, the local venture habitat does not seem to
develop parallel to external business environment
changes, and it lacks the capacity to transfer the resid-
ent innovation processes to meet and match emerging
market needs - especially in the service, media, web/In-
ternet, and creative industry sectors (Library House,
2007). The ecosystem is apparently not very good at
keeping the venture growth within the sub-region, and
often loses its "brightest stars" early-on in their acceler-
ated growth stage. It is notable that, as SMEs grow to a
respectable size, they usually domicile abroad and
merge with larger entities. In this way, the local venture
development and support processes create visible res-
ults and wealth, but remain somewhat detached and
sidelined from the overall ecosystem development.

As described earlier, the top end of the framework tri-
angle is well-developed and hosts several R&D centres
of globally-renowned industrial giants. In addition to
their roles as anchor companies that are actively en-
gaged in local networking, joint R&D&I processes, and
commercialization of emerging technologies and solu-
tions, it is common for them to seek reciprocal partner-
ships with first-class research teams, and contract
advanced research projects to the resident universities
and research institutes. The resident anchor companies
are also active partners in the local venture habitat.
They often take a leading role in organizing industry-
wide networks and partnerships for joint innovation
creation, channeling a continuous flow of ideas, re-
sources, and technologies to be commercialized in
emerging markets. In some cases, they offer ventures
an access to their proprietary, global networks, in-
dustry-wide distributions systems, and alternative sales
channels, accelerating business growth and strengthen-
ing the regional value system. At the same time, they
are often willing to send their experts and management
teams to local networking events, and they encourage
their employees to engage in special interest groups
and reciprocal learning collaboration activities. In this
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way, the Cambridge Sub-Regional anchor companies
act as business mentors, ecosystem developers, and
trusted partners for regional collaboration.

In summary, the Cambridge Sub-Region innovation
ecosystem can be characterized as a fully-functional in-
novation creation platform combining rich regional
knowledge assets and collaborative processes in a dy-
namic public-private partnership context. The sub-re-
gion enjoys a true critical mass of first-class businesses
and research institutions involved in high-tech R&D
and technology commercialization, generating a dy-
namic "engine of economic growth" in the broader re-
gional and national contexts. It has turned in an
impressive innovation-related performance across a
broad range of sectors and is recognized as a key con-
tributor to the UK economy. Consequently, the ecosys-
tem can be seen as regionally important and both
nationally and globally relevant with full potential to
continue as one of the leading locations for global in-
novation-creation activities (Figure 4).

Moreover, Cambridge is recognized as one of leading
technology clusters in Europe, attracting a continuous
flow of talent and funding to support and strengthen its
indigenous innovation processes. It readily intercon-
nects local actors under unified horizontal structures,
builds a strong chain of "glocal" innovation activities
on-site and extends the regional/national value net-
works gradually to neighbouring regions and innova-
tion hubs. The local hub management structures are
actively developed and coordinated by key regional in-
termediaries, which promotes the open exchange of in-
formation, resources, and talent throughout the
ecosystem, and facilitates joint actions. However, there
are no indications that the local actors seek new oppor-
tunities to engage in mutually beneficial partnerships
with other top-runner environments or consequent
global alliances of trusted innovation partnerships,

which may limit ecosystem potential to some extent.
Nevertheless, with widespread national appeal and sig-
nificance due to its positive impact on regional socio-
economic transformations, the Cambridge Sub-Region
has been, and continues to be, a model for regional in-
novation and economic development throughout the
world.

Conclusions

This article presented both a comprehensive theoretic-
al framework and detailed practical evidence of best
practices in developing and managing regional innova-
tion ecosystems and hubs. It has been demonstrated
that the presented innovation hub framework consti-
tutes a fittingly comprehensive approach to regional in-
novation  ecosystem  development, advocating
coordinated planning and implementation of the key
ecosystem elements and close interplay among the key
innovation actors. The framework guides regional plan-
ners, political decision makers, and core-hub organiza-
tions in addressing ecosystem development from a
unified cross-sectoral point of view — as a complete re-
gional master planning challenge, aiming to connect
both public and private sector interests for joint innova-
tion action. If managed properly, such collaborative ac-
tion can lead to mutually reinforcing arrangements for
parallel innovation processes, and it can facilitate the
efficient distribution of best-practice know-how
throughout the ecosystem.

It is argued that the most successful innovation ecosys-
tems of the future will be embedded in a truly global-
ized, interconnected, and collaborative context, where
information, resources, talent, and solutions can flow
freely and effectively between mutually complementing
or competing locations. Any modern innovation ecosys-
tem must first have a strong basis in the relevant local
know-how and pool of talent in order to build on re-
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Figure 4. The Cambridge development continuum
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gional abilities. However, due to changing innovation
realities, these locally optimized environments should
proactively develop stronger links to complementing
networks, preferably together with other equally quali-
fied top-runner ecosystems, to make sure that each in-
dividual site would meet the real global targets from
day one. In most advanced cases, these interconnected
sites could go even one step further and formalize their
partnerships as identifiable innovation alliances, which
build collaboration on shared, open innovation prin-
ciples, leveraging trusted relationships for maximum
global impact. These alliances could be seen as the ulti-
mate ecosystem generation in collaborative relation-
ship development, serving regional economies as a
truly interconnected network of innovation creation
platforms and market-entry hubs, providing functional
mechanisms for market-specific product and service
localizations.

Consequently, the author has begun to advocate for the
deliberate adoption of a comprehensive ecosystem de-
velopment approach to boost real-life regional innova-
tion creation capacity. This approach is built on four
principal elements:

1. Grand master planning: As argued above, future de-
velopment processes for regional innovation ecosys-
tems should be built on comprehensive regional
master plans, where all related ecosystem elements
could be addressed concurrently to ensure their
highest quality, reciprocal compatibility, and relev-
ance in the broader global context. These (top-down)
plans translate general collaboration ambitions and
ideas into practical development concepts, integrate
diverse (bottom-up) innovation-creation practices
into manageable entities and introduce comprehens-
ive targets for elevated, ecosystem-level innovation
outcomes (joint vision and shared targets).

2. Coordinating service provision: Innovation hub act-
ors can serve ecosystems in several intermediary
roles, facilitating cross-industry/domain collabora-
tion and providing professional services in their own
specific fields of expertise. They can coordinate the
ecosystem-level service provision (use of facilities,
development of the KIBS network, upgrades in incub-
ation and growth services, etc.), and safeguard the
set quality criteria for planned infrastructure and ser-
vice structures (audits, evaluations, referrals, etc.).
They can guide, promote, and support the other ser-
vice providers in building up their respective busi-
nesses and make sure that all actors strive for top
quality and global best practice.
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3. Smart orchestration: As identified earlier, coordina-
tion of parallel, partly conflicting, sectorial interests,
and orchestration of common collaborative inter-
faces establish one of the most critical management
issues for all innovation hub organizations. The pub-
lic sector actors focus on setting up the policy found-
ation and related regulatory framework to meet the
broadest possible societal needs and actively pro-
mote pro-innovation, cross-sectorial collaboration,
while the private sector actors plan to line up their in-
house innovation processes for delivering the maxim-
um commercial benefits. As neither side could ac-
complish their respective missions without the other,
they are drawn to establish productive, mutually be-
neficial partnerships. And, they often look for facilit-
ators to mediate the process. This key orchestration
activity is called a smart orchestration, which implies
active cross-sectoral communication to reduce over-
all ambiguity, coupling the sector-specific needs and
requirements for a unified ecosystem structure, lead-
ing the shared development of the pro-innovation
culture and joint processes towards regional ecosys-
tem excellence.

4. Channeling ecosystem resources: It is natural to con-
clude that the innovation hub actors could also play
an important role in channeling and managing the
ecosystem-level resource flows to support shared
activities and collaborative processes. In most cases,
ecosystems can benefit from a professional coordina-
tion function, which specializes in core funding is-
sues, application procedures, and channeling
resources (both public and private) for effective com-
binations. Accumulating expertise improves overall
process efficiencies and facilitates practical coordina-
tion. Consequently, the hub actors could play a key
role in advising the other innovation actors on the
planning and management of joint infrastructure
projects, layer-by-layer development programs, and
related coordination of regional innovation creation
processes.

In summary, when planning and evaluating innovation
ecosystems and hubs, a systemic and comprehensive
analysis is not only possible, but if done properly, can
reveal the key blueprint for successful ecosystem ap-
plications in an increasingly globalizing world. In the
course of this study, the author was able to identify
gradually emerging, common patterns of behaviour,
discover critical subsets of core structural elements for
enhanced, joint innovation processes, and unveil the
systemic nature of interconnections between actors, ac-
tions, and collaborative outcomes. Consequently, it is
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argued that the related analyses can reveal a formula
for replication and speed up the development of the
next generation environments — not necessarily directly
copying and transferring the core practices "as is" to
distant cultural contexts, but rather imitating proven
functional behaviour for quality results. This holistic ap-
proach to developing future innovation ecosystems and
related organizational processes can effectively support
local decision makers in achieving the best possible
joint innovation outcomes.
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