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Executive Summary

As the nations, regions, and cities of the UK grapple with the need to raise productivity, this report by the
International Public Policy Observatory (IPPO), produced with the involvement of the UK Innovation
Districts Group (UK IDG), argues that Innovation Districts will play an increasingly key role in facilitating
economic growth. It shows how districts can share their benefits broadly and how governments can
support them.

Drawing on a formal review of the global academic evidence alongside conversations with successful
districts from across the UK and internationally, we set out the case for Innovation Districts as growth
beacons - hubs of entrepreneurship, research and ingenuity which can drive forward economic
development.

We consider what makes them work in facilitating innovation — the important roles played by anchor
institutions, capital, their physical shape and sense of place, the key relationships and a long-term
approach.

We also show how they can be successful socially - demonstrating the ways in which their benefits can
be shared equitably with their local populations. Collating best practice from across the UK and
globally, we set out options for districts including elements like local SME support, talent development
and event programming.

The report also addresses what national and local governments can do to help districts succeed in their
mission of driving inclusive innovation. While there is no one-size-fits-all approach to success, we
provide some relatively low-cost and easy-to-implement policy steers that governments can act on now
to help districts fulfil their potential. These are set out in detail on page 17 and summarised below:

Policy Steers

To Local Governments:

e Explore stronger vehicles to grow districts. Powerful intermediaries like development
corporations could be used to mobilise capital and bring together partners.

e Linkdistricts into jobs and skills strategies. Collaboration on local planning can support
talent pipelines through early innovation experiences, apprenticeships, and FE college courses.

e Collaborate with developers to provide infrastructure for innovation. Planning obligations
can incorporate innovation assets like venues, makerspaces, and equipment for communities.

To National Governments:

e Connectregional and innovation strategy. Join the dots between local growth plans and
innovation strategies, encouraging greater R&D and inward investment in innovation districts.

e Create ministerially chaired forums to unblock barriers to growth. A place for districts,
national and local governments to co-ordinate action: from investment support to regulatory
flexibility and knowledge sharing.

e Provide districts and authorities with data. Support the planning for jobs growth and skill
demand while encouraging the coordination of complementary activities.

e Explore tax options to capture land value and re-invest locally. Governments need to
develop options to ensure the value created by districts can be channelled back into innovation,
including through reshaping planning tools like Section 106.
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Introduction

Over the past 30 years, Innovation Districts have become increasingly important as engines of
innovation and economic growth.' There are now estimated to be more than 150 such districts globally
and several dozen in the UK.? At a time when the new UK government and governments across all the
UK nations are trying to boost economic growth, Innovation Districts are set to play an increasingly
important role, whether by pushing the frontiers of technology or boosting productivity.®

This report focuses on the role that Innovation Districts can play as drivers of inclusive growth -
generating opportunities for as many people as possible, helping firms to grow, and acting as magnets
for investment and talent. Documenting many examples of national and international good practice
with a particular focus on how to best share benefits and opportunities, the report also makes policy
recommendations to national and local governments. The recommendations are relatively simple,
uncontroversial and low-cost steps that governments can take to make a difference in areas such as
skills, data, planning and co-ordination.

This report was prepared in collaboration with members of UK Innovation Districts Group (IDG) and
draws on interviews and roundtables with practitioners across the world including many UK districts,
as well as international exemplars such as @22 in Barcelona, Kendall Square in the USA and Ruta N in
Medellin, Colombia. It is accompanied by an academic evidence review by UCL’s EPPI Centre
(Appendix 1) which synthesises what is known globally about how districts work and how they can
spread their benefits.

Defining Innovation Districts
The UK Innovation Districts Group provides this definition:

Innovation Districts are defined as densely populated geographic areas where leading-edge anchor
institutions and companies cluster, connect and collaborate with startups, business incubators, and
accelerators to developed applied innovation solutions that deliver tangible economic and/or societal
benefits.

Common characteristics of Innovation Districts:

e afocused urban, mixed use, compact (walkable) zone

e hyper connected (physically, digitally and via networks)

e jnclude some civic realm or public space as part of their physical make-up

e have a governance model that blends place-based academic, private and public partnerships that is
designed to nurture the assets, networks, relationships and activity within the district and generate
additional social and economic value.

The Context

The advantages that come from clustering industries and research is well-documented.* A topic of

interest to economists since the late 19" century, Alfred Marshall wrote of industrial districts as places
where “social forces ... cooperate with economic ones”, and where, if someone comes up with an idea,
“it is taken by others and combined with suggestions of their own and thus becomes the source of new
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ideas.”® More recently there has been waves of interest in the virtues of clusters — with many attempts
to replicate the successes of Silicon Valley in digital, the City of London in finance or Hollywood in film
and TV.

Whereas science parks used to be based outside cities, often close to greenfield universities, in recent
decades innovation districts have mainly grown up within cities. Their rising importance reflects
awareness that concentration matters even more in an economy driven by knowledge, creativity and
innovation, than one based on natural resources, agriculture or manufacturing.

The frontiers of innovation are dominated by a relatively small number of clusters that lead in key
fields, from pharmaceutical to Al, chips to software. A few, predominantly urban, places have become
magnets for talent and money. As John Kay has argued, these are places where the “collective
intelligence created by local competition and cooperation” deepens over time through attraction and
experience — combining formal and tacit knowledge of all kinds and fuelled by relationships of trust
and mutual respect.®

When it comes to innovation, the world is certainly not flat. This is why industrial policy increasingly
involves competition between nations and cities to foster innovative clusters in frontier technologies -
the substantial investment around Al, quantum computing and synthetic biology being the latest
examples.

There is no doubt that successful clusters can serve as beacons or engines of growth, spinning off
start-ups, products, services and jobs, and many of the new-generation industrial districts have helped
to revive cities that were struggling with de-industrialisation.

But not everywhere can become a dynamic hub for Al, nanotechnology or life sciences. The many
attempts to replicate Silicon Valley — with Silicon Glens, Wadis, Fjords and more — showed that clusters
cannot easily be created just through decree or willpower. Instead, successful strategies have had to
combine ambition and realism, building on strengths, but also focusing on capabilities that go with the
grain of broader economic developments.

As shown by our review of the global evidence and discussions with successful districts, there are
some reasonably clear lessons about the factors that are most likely to fuel success. These include:
the presence of strong anchor institutions such as universities; effective relationships between the key
players; a focus on developing industry strengths; the right kinds of building and space; flows of
capital; and a long-term commitment, since districts generally take at least a decade to take shape
and achieve results.

However, they have had relatively little attention from UK policymakers, who have tended to prioritise
either the older clusters (such as Oxford and Cambridge), or place-based policies that emphasise
deregulation (such as Enterprise Zones, of which there are 48 in the UK offering tax incentives and
looser planning rules). Innovation strategy remains often disconnected from spatial and regional
strategy.

Our review is therefore concerned with how this can be addressed; how districts can succeed socially
as well as economically; and how local and national governments can help them do this.
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Introducing Innovation Districts

A Brief History of Innovation Districts

Over the last 30 years, many cities around the
world have tried to create dynamic Innovation
Districts to catalyse and amplify economic
growth based on new knowledge. These became
an alternative to the out-of-town science parks
that dominated in previous decades, and usually
linked universities, space for start-ups, and
industry hubs. Successful examples can be found
all over the world, from Kendall Square in
Cambridge, Massachusetts, to Barcelona, and
from Shenzhen to Melbourne.

The premise of these districts is that geographical
concentration generates benefits. More regular
interaction produces more ideas, more cross-
pollination, and more effective commercialisation
of ideas. Turning places into magnets, they then
attract both talent and investment, producing a
virtuous circle that manifests in firm growth,
higher salaries, higher GDP and higher land
values.

More innovation jobs have the knock-on effect of
multiplying jobs in the broader economy. For
example, in the UK, Lee and Clarke note that “for
every 10 new jobs created in a high-tech sector,
like digital technology, 7 new jobs are created in
other parts of the local economy, such as
restaurants, security, cleaning, or business
services.”’

Proximity Matters

Some of the most famous locations for innovation
grew fairly organically as clusters: the City of
London and Wall Street in finance; Hollywood and
Bollywood in film; and the clusters around
Stanford in the US or Cambridge in the UK.

Others were prominent in previous eras, but then
declined. For example, in Rochester, New York, a
strong innovation ecosystem built up around
Kodak and Xerox but decayed as those companies
hit crisis.®

However, the greater prominence of Innovation
Districts today reflects the nature of the 21°*
century innovation-based economy, which has
become even more concentrated, with the
highest value activities happening in a relatively
few places. This has been very visible in the Al
boom and value of firms like Nvidia and ASML, as
well as in industries such as TV and film or
finance.

It was once thought that digital networks would
supersede the need for geographical
concentration. However, land values show that if
anything, proximity has become more, not less
important. Also, the recent move by big firms to
limit working from home after the pandemic
further confirms that the world is not yet ready to
give up on geography.®

Discovery District

MaRS in Toronto is a notable 21° century
innovation district - linking the university,
province, accelerators and venture capital, and
contributing to the region’s huge success in
creating technology jobs — more in the late 2010s
than Silicon Valley, Seattle and Boston combined,
according to one survey.'
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Success Stories

22@Barcelona, launched in the early 2000s, is
often hailed as one of the first modern innovation
districts.”” Thanks to the presence of cutting-
edge companies, universities and training
centres, as well sa Barcelona’s successful
promotion of itself in fields such as mobile and
data, it has now become one of Spain’s most
successful urban renewal projects and is
spawning interesting spin-offs in neighbouring
areas.'” China has also developed many districts
of this kind, from Shanghai to Chengdu. Shenzhen
is now one of the most successful anywhere, with
very distinct approaches to investment and rapid
knowledge sharing that fuel a clutch of new
corporate titans like Huawei and Tencent.

Today, Innovation Districts can be found across
the globe in cities as diverse as Paris, Buenos
Aires, and Montréal — with ambitious initiatives
continuing to be launched in places like
Singapore. Increasingly, smaller cities without
revered universities are also managing to foster
successful districts; Chattanooga, Tennessee and

Fort Worth, Texas are just two less-known US
examples.

Built around a public utilities anchor, Ruta N in
Medellin, Colombia, is a stand-out example of
how an innovation district can form part of
broader strategies of urban reinvention, including,
in this case, radical steps to change the
psychological geography of the city and the
physical environment of poorer district.
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Ruta N, Medellin — Credit: Ruta N

Building on Strengths

It’s much easier to nurture a district where there
is a world-class university. For example, the
Switzerland Innovation Park in Zurich, which is

home to ETH university, markets itself towards
enterprises and academic research institutions.
With a focus on robotics and mobility, aerospace
and advanced manufacturing, it provides office
space and laboratories for both businesses and
universities.

Tsinghua in Beijing; NUS in Singapore; Imperial
and UCL in London; and Aalto in Helsinki are all
examples of universities that have helped to
amplify the effects of grouping innovative minds.

‘.“ & ! P _‘>7 - : &
Shenzhen Genzon Technology Innovation Centre -
Credit: Shenzhen Technology Innovation Centre

Anchor also institutions don’t have to be
universities: for example, the Ford Corporation
recently established a new 1.2 million square foot
district in Detroit around the old Grand Union
Station, focused on the “future of global
mobility”.’ In Paris, the privately-funded Station F
- styling itself as “the world’s largest startup
incubator” - hosts over 1000 startups and delivers
over 30 programmes, becoming the anchor of an
emerging innovation district.

Most districts emphasise how they build on
existing industrial and research capabilities,
whereas efforts to create districts in areas
without any pre-existing capability usually fail. For
example, the Pittsburgh Innovation District
successfully leveraged the city’s advantages as a
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hub for US healthcare - including $3.1 billion of
investment — into a broad base of economic

activity.

Others emphasise building links with the wider
city. For example, many cities are seeking to
develop health innovation districts, linking
hospitals, universities and firms, as well as
involving the local public. One such example
exists in Amsterdam, where the Health and
Innovation District (HID) brings together 18
resident companies on a 60,000 square meter
campus, leveraging the city’s academic
institutions and connections to Schiphol airport.

Health and Innovation District Amsterdam- Credit: HID

Amsterdam

Likewise, the Montreal Health Innovation District
sees the city’s hospital collaborate with research
institutions, health-tech companies and start-ups
to “transform health for the benefit of all”. Similar

discipline-based districts can be found from
Cleveland’s health tech corridor to Phoenix’s
Bioscience core.

Phoenix Bioscience Core — Credit: Phoenix Bioscience

Core

Some districts focus on green jobs or
transportation. The previously mentioned
Michigan Central in Detroit, linked to Ford, uses
the city’s long-derelict Michigan Central Station
as a civic amenity at the centre of its Corktown

campus. The beautifully-restored station and
surrounding properties includes spaces for rent
and use by local businesses and the broader
community, and recently installed the US’s first

wireless-charging public roadway.

Michigan Central, Detroit — Credit: Jason
Keen/Michigan Central
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Innovation Districts in the UK

Innovation Across the UK

There are at least 30 districts in the United
Kingdom and as we have shown the definitions
are not precise. These vary greatly in size, focus,
and scope, and include the Knowledge Quarter
Liverpool, Glasgow Riverside Innovation District
and SHIFT in East London’s Queen Elizabeth
Olympic Park, with the South Yorkshire Advanced
Manufacturing District in Sheffield an example of
a more sector-focused district. On the next page,
we list current UK Innovation District Group
members and their main anchor institutions.

One of the biggest is the Knowledge Quarter at
Kings Cross in central London which has over one
hundred members, many of them already long
embedded in the area like the British Library and
UCL, and newer multi-national arrivals such as
Google.

|

Google campus in London’s Knowledge Quarter -
credit: Inc.

UK Innovation Districts have many different
governance arrangements, from paid membership
models to initiatives led by local government
partnerships or universities.

All are based in urban areas and most are
relatively small in geographical terms, easily
walkable and often with a strong sense of place
and history.

However, despite these similarities, our
conversations with Innovation Districts across the

UK underscored that there is no one-size-fits-all
approach to successful and inclusive place-
based innovation.

I
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UCL East Campus in the SHIFT Innovation District —
Credit: UCL / Morley Von Sternberg

Glasgow Riverside
Innovation District

Newcastie Helix

Leeds Innovation District

Sheffield AMID

Knowledge Quarter Liverpool
Innovation Birmingham

Queen Elizabeth
Olympic Park

Knowledge Quarter London

Members of the UK Innovation Districts Group as of
2024 - Credit: UK Innovation Districts Group
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Name of UK Innovation District

Anchor Institutions

Belfast Innovation District

Belfast City Council, Belfast Harbour, Catalyst, Queen’s
University and Ulster University, Invest NI

Birmingham Digital Skills Innovation District

University of Birmingham, Bruntwood SciTech

Glasgow City Innovation District

Glasgow City Council, Scottish Enterprise, Glasgow Chamber
of Commerce, University of Strathclyde, Entrepreneurial
Scotland

Glasgow Riverside Innovation District (GRID)

University of Glasgow, Scottish Enterprise, Glasgow City
Councll

Knowledge Quarter Liverpool

University of Liverpool, Liverpool John Moores University,
Liverpool University Hospitals NHS Foundation Trust, Liverpool
School of Tropical Medicine, Manufacturing Technology
Centre, Royal College of Physicians, Unilever

Knowledge Quarter London

University College London, University of the Arts London, City
St George’s, London Borough of Camden, London Borough of
Islington, The Francis Crick Institute, Google, The British
Library, The British Museum, The Wellcome Trust

Leeds Innovation Arc

University of Leeds, Nexus, Leeds Beckett University, Leeds
Teaching Hospitals Trust, Leeds City Council, British Library
North

Newcastle Helix

Newcastle City Council, Legal & General, University of
Newcastle

SHIFT, Olympic Park, London

University of the Arts London, Lendlease, University College
London, Loughborough University in London, HereEast, Plexal,
London Legacy Development Corporation

South Yorkshire AMID

University of Sheffield, Boeing

West London Innovation District

London Boroughs of Ealing, Hillingdon, and Hounslow, Fuijitsu,
WSP, AWS, Heathrow Airport, Brunel University, Segro

White City Innovation District

London Borough of Hammersmith and Fulham, Imperial
College

Challenges for the UK

The UK does well in research, science quality in

most of their potential. Innovation activity — and
high productivity firms —tend to be
concentrated in the south-east, which has also

many frontier fields, and universities - with dominated in terms of both infrastructure

typically four in the top ten of the annual QS investment and public R&D funding.® Few

Ranking, and is developing a vibrant ecosystem districts have very strong business engagement

of Innovation Districts (many of which are from world-class firms. Growing a diversity of

members of the UK Innovation Districts Group). growth beacons will therefore require progress

on several fronts simultaneously:
However, the UK faces challenges in making the
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The first challenge will be to help existing and
new innovation districts to grow.
Concentration — and the presence of one or
more powerful anchors - can help achieve big
impacts in accelerating economic growth, but it
is not enough. Some initiatives have been overly
dominated by hype and PR, while many were
simply too unrealistic about their capabilities.
Strategic clarity and patience are vital to
making districts succeed. Furthermore, the
adoption of new techniques and technologies is
a particular priority for the UK — given the big
gulf between the productivity of the most
efficient firms and the rest. '®

Newecastle Helix Innovation District — Credit:
Newcastle Helix Innovation District

There is also a lack of capacity to drive the
strategic actions which require a long-term
outlook. The UK’s Innovation Districts are held
together by light-touch bodies, primarily for co-
ordination and promotion. Stronger institutions,
like those seen within urban regeneration, may
be better placed to mobilise capital, do deals
and follow through on long-term actions.

There is then a question of how to ensure that
the benefits are widely spread to local
people. If the district does succeed in
amplifying growth, there is then the risk of this
being detached from the daily life of the city or
local area - an island of innovation rather than a
catalyst. The spikiness and concentrated

nature of innovation, mean that success often
involves widening inequalities, at least in the
short term.

This sees successful districts often facing a
structural challenge in how to better share the
value created by innovation. However, there are
many districts, not least in the UK, that been
imaginative in their use of training,
apprenticeships, public procurement, and
more, to widen the spillover benefits.

Finally, there is the challenge of ensuring
policy is aligned with the needs of districts.
In England for example, national government to
date has put a strong emphasis on supporting
enterprise zones and provides much less
support for innovation district, whether in
relation to finance or enabling regulatory
flexibility.

A very different issue is how to ensure that
regulation helps innovation. A good example of
what’s needed is the close connection between
fintech innovators in the City of London and
regulators. Their regular interaction encouraged
the use of new methods such as regulatory
sandboxes (which allow innovators to try out
new ideas) and open data to speed up
regulation to not block promising innovations.
This was always done with care to manage risks
and was usually more about updating
regulation than cutting it back. However, it
played a decisive role in enabling the City to
maintain its dynamism in creating new banking
products over the last decade. The City is in
effect an innovation district for finance and as
such offers a model that other Districts could
benefit from, with a comparable level of
engagement between innovators and
regulators. The UK Government’s newly created
Regulatory Innovation Office could play a useful
intermediary role in this respect.
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What Makes Innovation Districts Work?

Successful districts from @22 Barcelona to
Kendal Square in the US have shown how place-
based coordination of social, physical and human
capital can lead to significant growth in
businesses, jobs and GDP. However, it’s not
always easy to find out exactly what has and
hasn’t worked. The literature includes many
boosterish self-published reports and case
studies, with few meaningful comparisons of
geographically distinct districts — particularly
outside the US.

Therefore, we commissioned UCL’s EPPI Centre to
produce an Evidence Review (Appendix 1) that
gathers a broad section of data, journal articles
and reports, synthesising evidence to inform
policy guidance.

Their research — together with our work with
Innovation Districts across the UK - emphasises
the obvious success factors: established
universities and companies that have access to
capital; an existing competitive advantage; a
skilled workforce; the ‘right’ culture and social
infrastructure; and physical assets from public
transport to broadband connectivity, creating a
“sense of place”.””

Recent analysis confirms a large body of
economic research showing the importance of
geographical proximity and ‘knowledge spillovers’
to growth, alongside a strategy - often tied to an
industry strength - and space for the district to
evolve organically.®

Less successful examples have occurred where
there has been significant upfront investment too
far ahead of demand, leading to vacancies;' a
lack of social capital with little mixing of residents
and workers, or significant displacement of
incumbent residents due to rising property
prices.®

The Knowledge Quarter Liverpool has generated
bridging capital by developing an investment
partnership model — Credit: Knowledge Quarter
Liverpool

Sense of Place

While older, science park-like areas like Silicon
Valley are characterised by urban sprawl and
dependency on cars, city-based districts tend to
value liveability, density and walkability. They put
a premium on human connection, including
serendipitous encounters in cafes, restaurants
and gyms?'- the provision of which has come to
be seen, albeit controversially, as a precondition
for successful urban regeneration.?

In fostering a sense of place, it is important to
involve exiting SMEs and social organisations, as
well as high-tech industries, who are vital to the
whole ecosystem and supply chains, as well as
successful place-based development.

A broader rather than high-tech definition is likely
to be more appropriate for place-based
innovation

- Prof. Kieron Flanagan, Alliance Manchester
Business School

Anchor Institutions

Innovation Districts are usually based around a
physical anchor institution or institutions. Kendall
Square in Cambridge, Massachusetts, dubbed
“the most innovative square mile on the planet”,
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is surrounded by the Massachusetts Institute of
Technology (MIT) campus and has been able to
leverage the resources of the university to help
attract and grow dozens of technology and life
sciences companies, while developing physical
and green infrastructure.?

In Spain, Barcelona @22 is supported by
development corporation Barcelona Activa, a
powerful part of the city council, which can align
physical development, planning and support for
companies.

Generating Social Capital

As anecdotal evidence has suggested, the
physical design, mix of companies and
programming of events are all essential in
encouraging social capital and the cross-
pollination that supports innovation. Our
discussions with Innovation Districts globally
backed this up, confirming the importance of
formal networking events to foster collaboration.
However, there is still a lack of evidence
measuring the strength of networks and
collaboration (Appendix 1).

Cortex, St Louis developed a strategy that
focused on attracting a mix of businesses in

size and tenure which supported its social
justice aims.

Districts don’t thrive as islands - they thrive when
they are part of dynamic networks of cooperation.
They succeed as more than the sum of their parts
- benefitting from access to social, physical and
technological infrastructure.?

Glasgow City Innovation District has supported
the infrastructure for grass roots projects,
bringing founders together through events

including Glasgow Tech Fest and Glasgow Tech
Week.

Building and Financing the Environment

R&D investment, especially private investment, is
particularly important for stimulating productivity
growth, with evidence that such investment can
foster growth in peripheral regions and lower-tech
sectors.? Additionally, some studies of
successful Districts emphasise the role of
venture capital — not just because it provides
finance but also because it provides the best new
firms with access to specialist expertise and
mentoring.?®

GRID have used the Glasgow City Region
Intelligence Hub to inform the innovation
district’s focus industries, a major land and
infrastructure audit and bids for national
funding.

Past research assumed there were direct benefits
to innovation from city size: in other words,
simply being bigger meant that cities were more
likely to innovate.?* However, more recent studies
suggest that the structure of relationships matter
more - how firms and researchers in cities
connect to and collaborate with their equivalents
in districts and further afield.*®

In this context, orienting districts around the
existing strengths of an area — including using
data to map strengths and engaging existing SMEs
to attract outside investment — can help them
succeed.
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Inclusive Innovation

Innovation drives economic growth —and
improvements in everything from health to the
environment. Butinnovation also creates new
imbalances - it involves the decline of old
industries and jobs, and changes in the places
associated with them. In the past, less attention
was paid to issues of inclusivity and equity in
relation to innovation districts as cities focused
on generating growth as an antidote to
unemployment and urban decay.

But as districts have matured, and become more
central to economic development, they have
increasingly focused on inclusion, experimenting
with different ways to ensure that local people
participate in their success. Here we share
examples of best practice from both the UK and
internationally, including a menu of options for
districts on page 16. This also builds on recent
work in the UK including that of the Inclusive
Innovation Commission, led by UK IDG.

Linking Local Procurement and Supply Chains

Promoting local procurement, especially by
anchor institutions, can support local economies
by promoting local industry development and
employment.?® While attracting new, often
knowledge-intensive, industry is important for
providing growth, nurturing existing businesses to
become more innovative reduces the chance of
displacement.

GRID, in partnership with Glasgow City Innovation
District, has sought to overcome the barriers to
local diverse innovators and support local
community organisations by launching two social
innovation programmes. Using funding to engage
third-party providers, one programme will provide
support for minority entrepreneurs and the other,
integrate social enterprises into the local
economy, while prioritising inclusion.

Working groups can also bring together partners
to promote common targets for local and diverse-
owned SME procurement more broadly. At a
national level in the UK, the Innovative

Procurement Empowerment Centre provides
advice and training to public anchor institutions
to overcome challenges in procurement
innovation — acknowledging the innovation this
can encourage.®

Districts can also encourage anchors and larger
businesses to support SMEs by providing access
to advice, support and resources, as well as
networking and ‘meet the buyer’ events. For
example, AMID Sheffield runs a programme
supporting with existing organisations to support
local SME to adopt new processes and methods,
improving environmental and productivity
performance.

Incubators and accelerators also help nurture
early-stage businesses with space, advice and a
network. One example is the White City
Innovation District in West London, which hosts a

network of incubators, co-working and venture
builders.

Having the Right Kind of Physical Space

A mix of spaces and tenure types to
accommodate businesses at different stages of
their development is vital for nurturing an
accessible ecosystem. Providing flexible and
affordable space makes it easier to attract a wide
range of different types of users.

Melbourne Connect, a new development with a
significant amount of collaboration space,
provides free bookable spaces for local networks
and community groups to include those not
currently in the innovation ecosystem. Cross-
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subsidising spaces and services through a tenant
levy makes it possible to offer low rents to those
starting out. At Melbourne Connect, a variety of
income sources help to offset space costs and
encourage spend targeting underrepresented
groups and activation projects. Additional income
streams include a retail lease, catering space,
events hire, and sponsors. A partnership
programme lays over the top of this, linking
tenants to university research.

Ensuring affordable and flexible space is available
is vital to increasing opportunities and ultimately
diversity in new and high-tech business
ownership.

—Vanessa Campbell, University of Melbourne

Spaces that bring residents into contact with
innovation activity also encourage innovators to
address local needs. Camden Council negotiated
the ground floor of the Francis Crick Institute to
be used as the neighbourhood's community
centre, welcoming diversity into the building of an
innovative research institute. Likewise in the US,
the Fab Lab headquarters at Kendal Square
provides state-of-the-art tools including a digital
fabrication laboratory and site for STEM outreach.
The location features space for training, business
incubation and progression of sustainability
innovations, as well as cross-pollination and
exposure of different groups to careers in
innovation.

Using currently available space, Glasgow City
Innovation District has worked on a ‘meanwhile
strategy’ to mobilise the local authority’s own
vacant retail properties. Offering £1 rent for the
first year, followed by tiered income-based rent,
the programme offers small local businesses
opportunities to develop. Likewise, The Loop,
based in SHIFT, London, is an interim land-use
project where a large warehouse has been
converted into a flexible workspace, with light

industrial and retail space available at tiered rent
for innovative circular economy businesses.

Programming and Curating Events

Hosting events is critical to both creating a sense
of community and growing relationships that lead
to fruitful collaborations. Districts can adopt a
programming role to lead on co-ordination and
consultation with existing communities, as well
as district members, to provide a diverse
programme of events that encourages residents
to connect with organisations and support the
growth of social capital.

The Kendal Square Association, for example,
hosts around 1000 events a year for a huge variety
of different demographics, serving to connect
businesses, share the work of the district and
bring residents in to learn, enjoy and even seek
employment in the district. Likewise, KQ London
hosts numerous networking and social events at
its purpose-built Impact Hub, as well as linking up
partners to host public events by the likes of The
Alan Turing Institute.

Housing for Innovation Workers

Increased land value, and consequently housing
costs, risks pushing out existing residents and
creative talents from districts. Some of these
dynamics are unavoidable — the natural side-
effects of success. With the negative effects of
unaffordable housing risking greater inequality
and stunted innovation, many districts are
increasingly looking to adopt housing policies.*

Districts are also affected by existing planning
policies: @22 Barcelona requires landowners to
cede 30% of land for subsidised housing and
community facilities, while new developments in
UK districts are often subject to affordable and
social housing requirements. Elsewhere,
affordable housing schemes exist for medical,
academic and professional healthcare staff or
specific housing projects, like that for local STEM
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students, are providing within the District of
InnovateABQ, New Mexico.?2 We believe similar
approaches could be used to support innovators,
or young researchers, including in the UK through
expanding eligibility for key worker housing.

In Cambridge, Massachusetts, high commercial
property tax around Kendall Square has helped
support social provisions — universal childcare,
higher education spending, transport, income
support and low residential property tax.
Moreover, as we show later, rising land prices
could be captured through different means and
reinvested into community assets.

Governance and Community Participation

All districts function under different structures,
ownership and power dynamics, from limited
companies to convening membership
organisations. While the governance of districts
can be either relatively exclusive or inclusive, a
more bottom-up and participatory approach has
often encouraged better provisions of basic and
civic amenities.

We really wanted a system which was truly
democratic, it's the only way to ensure the
objectives reflect the wider community. Our
steering committee has representation from all
our members, regardless of size. We're also
looking to get community involvement and
trialling new modes of community participation.

—Jodie Eastwood, Knowledge Quarter London

Serving clear missions can also guide the aims of
districts to have positive social impact. These can
be written in collaboration with local authorities
and businesses who hold intel on local needs.

In Barcelona’s @22 the close involvement of the
local authority, whose previous Mayor was a
community activist, meant that their physical
urban development plans have been strongly
influenced by local communities. Consultative

governance structures like steering groups and
assemblies which include representation of SMEs
and local organisations can also help - and
underpin support for initiatives like the Real Living
Wage.®

Engaging Young People in Innovation

Striking research from the US showed that people
are far more likely to become successful
innovators, and creators of new patents, if they
have early experience of innovation, with millions
of clever young people, usually from poorer
backgrounds, lacking these experiences.* In light
of this, Innovation Districts can respond by
focusing on increasing access for young people to
coding education, innovation competitions or
earlier experiences of working with local
businesses on practical problems.

Collaboration with schools and other community
groups can help districts place themselves at the
heart of an existing community. Cultural
institutions like the Wellcome Collection also
play a vital role in engagement and providing
education programmes - encouraged by their
funding incentives. However, these programmes

don’t reach everyone, and community
engagement often benefits from a designated role
within a district with the capacity to engage
existing schools, cultural and community
organisations (Appendix 1). Simultaneously,
collecting data on the demographics of the area
can also help to plan infrastructure and
interventions which actively engage hard-to-
reach groups.

The Good Growth Hub, based in East London’s
SHIFT, provides opportunities, events and
traineeships to get young people into the creative
industries. Meanwhile, Strathclyde University

(GCID), like many anchor universities provides
several spin outs and services for the districts’
community, including business services and a law
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clinic, run by students and professors providing practical foundation courses with spaces to

free advice.

Career aspirations are not aligned to local

experiment and incubate ideas. In Colombia,
Ruta N, Medellin, looked forward by surveyed all
businesses within the district’s boundaries to

opportunities... sectors we see as high growth for identify the type of skills and 25,000 employees
the city.... the jobs that students can actually get that would be required over the next ten years.

into when they finish their studies. So, for our

Here, ensuring talent is trained locally also allows

Future Innovators programme, we try and inspire the district to maintain its advantage of lower-

them into a range of different careers.

— Emily Robson, Knowledge Quarter Liverpool

Providing Skills, Apprenticeships, and Training

Innovation districts can also become more
directly involved in skills — offering
apprenticeships, courses and entry-level jobs.

For example, Glasgow City Innovation District,

which has Scotland’s largest college within its
tight boundaries, helps connect those doing

Inclusive Innovation Policy Options Menu

cost programming skills.

Meanwhile, KQ Liverpool also surveyed
businesses for future employment opportunities
and has worked with partners to design pathways
and promote future roles through KQ Futures.

The local talent pipeline is also integral to growing
and training future employees from the
surrounding neighbourhood — nearly all our
members have workforce training programmes

— Beth Maloney, Kendal Square Association

Policy Area

Example

Linking into procurement and supply chains

AMID, Sheffield, runs a programme with their existing
organisations, supporting local SMEs to adopt new processes
and methods - improving environmental and productivity
performance.

Having the right kind of physical space

Melbourne Connect, led by the University of Melbourne, has
free bookable space for the local community —including those
not included in the innovation ecosystem.

Programming and curating events

Kendall Square, in the US, hosts over 1000 events a year from
networking and talks to cultural performances.

Housing for innovation workers

At @22 Barcelona, landowners are required to cede 30% of
land for subsidised housing and community facilities.

Governance and community participation

Knowledge Quarter London has representation from all
members on its Steering Group and is trialling new modes of
community participation.

Engaging young people in innovation

In SHIFT, East London, the Good Growth Hub provides
opportunities, events and traineeships to get young people into
the creative industries.

Providing skills, apprenticeships and training

KQ Liverpool surveyed businesses for future employment
opportunities and has worked with partners to design pathways
and promote future roles.
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Policy Steers and Recommendations

Successful Innovation Districts are by their nature shaped by their context and by their strategic
priorities. Generic policies or approaches are unwise and risk doing as much harm as good, given the
differing nature of innovation districts focused on fields as diverse as Al, the green economy, steel and
manufacturing, pharma and life sciences. Each district brings with it different patterns of firm
engagement, time horizons and investment needs. As a result, districts need to be given the freedom
and space to evolve in ways that make the most of their local advantages and assets.

However, there are some ways in which local authorities and national governments can help or hinder
their ability to act as growth beacons. In light of our review, we make the following policy
recommendations — for both local authorities and national governments - that can help districts fulfil
their potential for the whole community.

Policy Recommendations for Local Authorities

Local authorities are already closely involved in many districts including in many of the areas set out
below. Nevertheless, we believe that their roles need to be deepened over the next decade as districts
grow. We therefore suggest they:

o Explore options for building stronger vehicles to grow districts.
Local authorities should consider the use of development corporations or other mechanisms to
provide innovation districts with the financial and strategic heft for greater growth. Over the last few
decades, urban regeneration has often been accelerated through the creation of strong
intermediaries, like development corporations, that can assemble capital, develop land and bring in
new investors. Development corporations exist all over the world and they played important roles in
the UK, from the New Town Development Corporations in the 1940s to the Urban Development
Corporations in the 1980s and 1990s. Most current innovation districts in the UK are not supported
by an intermediary with the kinds of power and resources that such development corporations have
had. But these could help with the next phase of district development — providing a capacity to raise
capital, and the strategic focus that’s often vital for multi-decade urban programmes.

¢ Linkdistricts into strategies for future jobs and skills.
The main purpose of innovation districts is to provide opportunities, for future employees, innovators
and entrepreneurs. Innovation districts could be better linked to local jobs and skills strategies,
ensuring supply meets demand by using local data, business surveys, skills demands and forecasts.
Forecasting can address the likely patterns of change, helping plan for the future and help young
people, as well as older people at risk of losing their jobs, navigate their way to future opportunities.
Local government can use their networks of educators, trainers and job brokerages, to promote
future jobs and prepare candidates. As we show, giving young people early experience of science
and innovation; opening up apprenticeships in fast-growing firms; and providing skills alighed with
future jobs are all ways to better embed districts in the wider economy.
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e Collaborate with developers to provide infrastructure for innovation.
Local authorities play an important role in planning and transport, ensuring public services, green
space and transport connections keep the innovation district attractive, productive and liveable.
Through mechanisms like Section 106 and the Community Infrastructure Levy, they also negotiate
with developers and landowners to ensure provision of affordable housing and community spaces —
among other things - are provided within the district. Innovation-focused infrastructure can be
further promoted through developing a list of innovation assets such as bookable rooms, hireable
maker spaces, and equipment for community use to sit on local Section 106 Registers.

o Curate communities of practice to promote innovation adoption in the community.
The most successful innovation districts actively mobilise communities - linking into local
businesses, start-ups and the community, helping everyone involved in supply chains to remain up
to date with new technologies and techniques. The evidence shows that people are often most
influenced by seeing innovations in practice as well as direct interaction with others. Innovation
Districts can help with this, contributing to one of the biggest challenges currently facing the UK: low
productivity and slow take-up of new options, including data and Al.

e Prioritise affordable housing for innovation workers.
As innovation districts succeed, they tend to drive up rents. Therefore, just as local authorities have
experimented with ensuring affordable housing for artists in creative districts, and key public sector
workers in major cities, they should also look at options for providing affordable homes. These can
be for key workers in innovation districts who are currently furthest from the housing market
including industrial cleaning specialists, lab technicians, early-stage researchers, service support
workers, and researchers working on start-ups and spinouts.

Policy Recommendations for National Governments

While national government involvement in Innovation Districts should be light touch, there are a few
key areas where they could play a more useful supporting role:

e Connectregional and innovation strategy.
UK government policy for place mainly falls under the Ministry of Housing, Communities and Local
Government, while government policy for innovation mainly falls to the Department for Science,
Innovation and Technology. These need to be better joined up than they were in the era of ‘Levelling
Up’, connecting regional policies to spread growth on the one hand, and innovation strategies on the
other, encouraging concentration of new innovation activity from R&D to inward investments in
Innovation Districts.

e Create ministerially chaired forums to unblock barriers to growth
A place where districts, along with national and relevant local governments, can co-ordinate action:
whether shaping packages of support for inward investors; providing regulatory flexibility where this
can help emerging industries; and reducing unhelpful duplication. An Innovation Districts Growth
Forum could be chaired twice a year by the relevant ministers. Such a Forum could also help with
evaluation and learning — commissioning assessments of successes and challenges and ensuring
continuous learning from equivalents around the world.
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An important potential role for a Forum would be to get national government agreement to vary
regulatory rules, particularly where these are inhibiting innovation, and where the risks are small.
These variances will typically be temporary. It’'s common to find that innovations are blocked by rules
designed for a previous era, with national rules taking time to catch up. Enterprise Zones established
the principle that some places thrive best with fewer rules — but these were generic, and not focused
on potentially high-impact innovation. The newly created Regulatory Innovation Office could be an
important ally in helping to ensure that national rules don’t unnecessarily inhibit useful innovation.

e Provide districts and Local Authorities with forecasting data and analysis — so they can
plan for jobs growth and skill demands.
There’s also a need for more standardised and open data, as well as analysis and interpretation,
which allows districts and local authorities to plan for skills and investment. This should include
comprehensive data on current jobs, skills needs, pay and location, and other micro-economic data,
alongside forecasts, supporting a better understanding of complementarity. There are obvious
economies of scale and scope in doing this at a national level, responsive to local needs.

e Explore tax options to better capture land value — and re-invest proceeds in the local

area.

A more strategic task is to develop a repertoire of tax options to ensure that the land value increases
produced by innovation districts can be captured and recycled, rather than falling as windfall gains
for owners who have not contributed to the added wealth. Structures like Business Improvement
Districts which place a levy on District residents could be used to reinvest in public goods. Existing
mechanisms such as Section 106 could also be reshaped to better use the currently vastly
underspent developer contributions towards developing Districts.*® While individual districts are at
the forefront of efforts to ensure their benefits are shared locally, national government can do more
to promote a tax structure that ensures increases in value are redistributed through infrastructure,
investment and assets for local communities.

e Make it a national policy priority to ensure all young people have experience of science,
creativity, and innovation.
The UK government’s current review of the national curriculum and assessment framework is a good
opportunity to reassert the importance of innovation in young people’s lives after a decade when it
has often been discouraged by government in favour of traditional pedagogy. As the evidence shows,
this can have a big impact on future innovative potential, and in the lives and careers of children,
particularly from poorer backgrounds. Innovation Districts and their anchor institutions can play a
criticalrole in giving the innovators of the future hands-on experience.
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Executive Summary

Introduction

Innovation Districts are urban interventions designed to cluster key actors and resources within
specific geographical areas to spur technological, creative, and scientific advancements. These
districts are increasingly regarded by policymakers and urban planners as strategic tools for
promoting sustainable economic growth and social integration. The theoretical benefits of
Innovation Districts suggest a potential to drive equitable growth and reduce spatial
inequalities, although empirical evidence supporting these claims is uncertain.

Aims and Approach

We undertook a rapid systematic review of the evidence. We aimed to map the empirical
literature on Innovation Districts and then synthesise the evidence on the economic and social
impacts of Innovation Districts. We used mapping approaches, narrative synthesis and
quantitative and qualitative synthesis approaches to combine the evidence.

Results

We first mapped the characteristics of 66 studies with empirical results and synthesised a
smaller pool of 55 studies that contributed to our synthesis. It is important to note that most of
the synthesised results are based on evidence from outside the UK, particularly from the US as
well as to a lesser extent Australia, and thus do not directly reflect Innovation District activity in
the UK.

Short-term Economic Effects: Innovation Districts are hubs for the creation of highly skilled

jobs related to Research and Development. A meta-analysis of US data the proportion of roles
within an innovation district that are directly linked to innovation stands at 34%;95% CI: 29-
40%. These proportions are higher in Districts led by Strategic Government Initiatives than Local
Government Initiatives. Studies emphasise that the diversity of businesses and organisations,
and not just the absolute numbers, may be more important as indicator of the success of an
Innovation District. On average, US data reveals that companies within an Innovation District
employ 23.4 staff, corresponding with a ‘small’ sized enterprise.

Despite agglomeration of innovation expertise and experience being a core underlying
mechanism, co-location alone is not sufficient to trigger collaboration between companies. The
physical design of an Innovation District, the balance of companies (a mixture of sizes), and the
coordination of formal networking events helps to foster collaboration.

Longer-term Economic Effects: Most of the evidence did not include a longitudinal

component, making it difficult to unpick the ‘impact’ of Innovation Districts. Some studies
present compelling descriptive data demonstrating that the creation of Innovation Districts is
associated with a sizable number of new jobs over time within the district itself. Among 50
Innovation Districts in the US, the unemployment rate stood at 5% (95% Cl: 4-7%), although
there was substantial variation and evidence suggested that some Innovation Districts had little
impact om unemployment rates. Secondary Analysis of data for 50 Innovation Districts in the
US indicates that sizable numbers of additional support jobs can be created in the broader
economy beyond the immediate confines of the Innovation District. However, other evidence



also suggested that some roles created within an Innovation District may be inaccessible to
local residents.

Innovation Districts may undertake a range of education and capacity building activities in
terms of making links with children, young people and schools, as well as undertaking broader
lifelong learning capacity building among community members. However, the success of these
activities is unclear. Overall, evidence indicated that Innovation Districts could exacerbate
levels of local income inequality as perceived by residents, although one study provided some
evidence that Innovation Districts provided more equitable employment opportunities than
other types of areas of planned employment (e.g. industrial zones).

Social and System-wide Effects: Where Innovation Districts can develop community or civic
amenities, or develop links with existing amenities, this may lead to economic benefits.
Conversely the absence of community and civic amenities is perceived by developers to be
economically detrimental. Several Innovation Districts struggle to form 24-hour communities
(i.e. areas where people work and live).

Long-term residents of Innovation Districts and the areas immediately bordering Innovation
Districts are likely to be socially distanced from new residents and employees. In some
Innovation Districts engagement with residents can appear tokenistic, with potential mismatch
between the resources that developers of Innovation Districts hold to engage with
communities, and the resources that communities must enter into discussions. Strategies have
been recommended and/or deployed to enhance the embeddedness of Innovation Districts
within local areas. These appear to have mixed success although have not been fully evaluated.

The literature suggests that some Innovation Districts have tended to exacerbate housing
pressures particularly around affordability. ‘Value capture’ policies, where funds are secured
through increased taxes and fees and then reinvested to offer subsidised housing and/or tax
relief to lower income residents could help address housing pressures. The success of such
measures is unclear and such measures have not been fully evaluated.

Several successful Innovation Districts may, in fact, share characteristics with other areas of
innovation. Examples of those that resemble Innovation Clusters, Hybrid Science Parks as well
as those the resemble a ‘classic’ model were identified as successful.

Conclusions and implications

The evidence suggests that Innovation Districts are effective in generating short-term economic
outcomes such as the creation of highly skilled jobs in innovation, and longer-term outcomes
including jobs within the broader economy. However, the mechanisms through which new jobs
and broader economic opportunities permeate to the wider community are not well defined in
the literature. Innovation Districts in some settings may function under the assumption that
mere co-location of businesses will foster significant collaborative and community integration,
and that economic gains are consequently felt across local communities. However, there is
little direct evidence suggesting these assumptions are upheld in the literature.



Developing meaningful community engagement strategies, inclusive housing policies, and
taking steps to ensuring that economic gains are accessible to all residents, not just those
within the innovation sectors, are essential from the outset to ensure that future Innovation

Districts do not exacerbate social and economic inequalities.



Contents

X CUTIVE QUMM AIY ittt et r ettt e e et e e et e aeaetaeneneasaeasnsnensaesasnsnenensessnsnsnnn 3
INTFOAUCTION ceeee ettt et ettt et et s e e aneans 3
VX[ aa SR 1aTe AV o] o] (o= [o] o DO PP PP PP 3
RESULES .. ettt et ettt e e e e e 3
Conclusions and iMPLliCAtIONS......i. i et et e e e e eeeeaeaeneneneaaanens 4

LI [ a1 o To [ ¥ o { o] o IR PPN 8
1.1 What are Innovation DiSTrCtS? .....oe i e e 8
1.2 How are Innovation Districts thought t0 ‘WOrk’? .....c.iuiiiiiiiiiiiiiirrr e 8
1.3 How can we measure the success of Innovation DiStricts? .......cccoviviiiiiiiiiiiiiiniiinnnnnn, 9

2. Aim and ReSearCh QUESTIONS. . ittt eee et ereeneeseneenensenenaenes 10

B MEENOAS e et 10
G IO 1V=T =T LAY o] o] {0 Y- T3 o 1P 10

L RESULES eutitiiitii i ettt e e e e e e 13

4.1 Descriptive Results — Mapping out what we know about Innovation Districts..................... 13

4.2 Forms and typologies of INNovation DiStriCtS ....c.veviiiiiiiiiiiiii e eeaes 15
4.2.1 Evidence from existing syStematiC reVIEWS ......cuiuininieiiiiiiiiireeeer e eeeeeeenes 15
4.2.2 Evidence from primary STUGIES ..o iiiriiii e e e e e e et e e e sanaananan 16

4.3 Examining the economic performance of Innovation Districts — short-term outcomes .17
4.3.1 Research and Development JODS ... a e 17
4.3.2 NUMbeEr Of OrganiSatioNS . .i.iiiiii i rete et eeteaeaeeeneeeneaaasesenenenenansanns 21
4.3.3 Size and density of social and innovation networks and collaborations ...................... 23
4.3.4 Research and Development Capital INVEStMENt ....c.ivivviiiiiiiiiiiiiir e 24

4.4 Examining the economic performance of Innovation Districts — longer-term outcomes 26

441 JOD CreatiON cuuiiiiiiiiiiii ettt e a e aaes 26
4.4.2 ChangesinLOCAlGDP ....uiiiiiiiii et e e e e e e e e e eeaas 28
4.4.3 PatentSiSSUEM ..ccuiiuiiniiiiiiiiiiiiiiiiiin e a e 29
4.4.4 Overarching indices of economic performance of Innovation Districts.................... 30
4.4.5 Poverty and educationaland economic OppPOrtUNItieS...ccceveveieiiiiiiiiiiiiiei e 31
4.4.5.1 Educational opportunities and capacity building..........ccccoviiiiiiiiiiiiiiinninnnns 31
4.4.5.2  Poverty and economic inequalities .......covuveiiiiiiiiiiiiiii e 32

4.5 Examining the broader impacts of Innovation DiStricts .....c.ceveviiiiiiiiiiiiiiiirirer e 33
4.5.1 Innovation Districts and the creation of communities invested in innovation .............. 33



4.5.1.1 Innovation Districts as communities with economic resources and... amenities...33

4.5.1.2 Innovation Districts as Social Enclaves........c...ccoeviiiiiiiiiiniiniininninnnn, 34
4.5.1.3 Innovation Districts and Experiments in Urban LifestyleS.....c.cccvviviviiiiininenennnn. 36
4.5.1.4 Ways of enhancing the embeddedness of Innovation Districts in communities..... 37
.S, 2 HOUSINE ettt ittt et e ettt et et et et e et eaaaet e enesaaestnenenenesntnsnenensessnsnsnnn 39
4.5.3 Environmentalimpact and tranSPOrt ....ceveieiiiiiiiiiii e e e 42
4.6 ldentifying characteristics of successful Innovation DiStricts ......cccveveviiiiiniiiiiniiinninenenes 43

4.6.1 ldentification of successful Innovation Districts: Reanalysis of Atlas of Innovation (31)43

4.6.2 Factors explored in... why some Innovation Districts succeed more than others... ...... 44
4.6.3 ANalysis and SOLUTION ...iuiuiniiiiiiiir et e e e e et eaeae e e e e e e e aaeneneaaaaanananns 47

Lo 7014 [o] (U1 Te] o I TP PRPPRNN 50
LT 10 0101 0 0 F=1 V2 PP PP PPN 50
5.2 Strengths and limitations ...o.ee it e e e e e e e e ees 54
SIRCT [ aa] o1 U TeF= ) {[o] o I FHU PP PP PR PPN 55
5.4 CONCLUSIONS catietiiiii ittt ettt ettt ea et et e e s e eaeaneaneaaeensens 57
Conflicts Of INtEreSt....cuiiiiiii e 59
REFEIEBNCES ettt et 60
P Y o] o1=T g o Ie1= TS S PO PPPPPRRN 66
Appendix 1 —Detailed Methods ......vniiiiii e e e e e e aenenes 66
SBANCNIES .ot ettt et e e eas 66
Further details on types of study tobeincluded ......cccoiviiiiiiiiiiiiiiiii e 66
Examining inclusion and exclusion criteria regarding case studies .........cccccveviviviinininenen.. 66
Overallinclusion and exclusion Crteria ........cceviiviuiiiiiiiiiiiiiiin e 67
Identification Of releVant rECOIAS ... vuiuiuiiiiiii e ee e 67
Risk of bias (qUality) @SSESSMENT.....iu ittt et e e e e e e eeneanas 68
Data eXIraCioN c..ivuiiiiiiii ettt e e e e e e 68
Initial coding for mapping and methodological eXercise .......c.coveveiiiieiiiiiiiiininiinienennenen. 68
Data Extraction for Studies included in Main Synthesis .....ccveviviiiiiiniiiniiiinree e eeeeens 69
Strategy for data SYNThE SIS ..o e e e 69
Appendix 2 — Flow of StUdIeS INThE FEVIEW ....eininiieii e e e e aans 71
Appendix 3 — CharacteristiCs Of STUdIES ...uiviiiiiiiiiiiiii e e e e e e e eanenes 72

Appendix 4 — Further analysis of the impact of Innovation Districts on Research and
(B LCYY = Co] o] 1 1= g1 o] o 1< T PP 90



1. Introduction

1.1 What are Innovation Districts?

Innovation Districts are a form of place-based intervention that involve the physical clustering of
actors and stakeholders necessary to develop innovative practice and products in new
technologies, science or creative sectors (1, 2). Innovation Districts, also known variously as,
innovation precincts, knowledge districts, or innovation zones (among other terms), are viewed
as atool by policy-makers and urban planners as a tool for economic development and social
development (1-3). In particular, economic activity and development stimulated by Innovation
Districts is intended to be both sustainable and inclusive, although the extent to which
Innovation Districts do stimulate equitable growth and reduce spatial inequalities is largely
unknown and claims around their potential are often derived from theory rather than empirical
observation (4).

Some of the first Innovation Districts include those developed in Barcelona (22@ Barcelona),
that started as an urban regeneration scheme in 2000, and in Boston (Waterfront innovation
district, focussed on creative industries). Today, the Global Institute of Innovation Districts
estimates that there are more than 100 Innovation Districts (5). In the UK, the UK Innovation
Districts Group includes twelve members’ in its peer network of Innovation Districts and
Knowledge Quarters across England, Scotland and Northern Ireland (6); no member in Wales
was included at the time of writing.

1.2 How are Innovation Districts thought to ‘work’?

An underlying mechanism through which Innovation Districts are thought to stimulate equitable
growth is through the clustering or agglomeration of different stakeholders (4). This feature
tends to preclude the zoning of an innovation district in more rural or geographically disparate
areas. Innovation Districts are described as occupying parts of cities (7) as geographically
compact, physically and technologically accessible, and represent mixed use developments
combining housing, office and retail properties (4, 8). Moreover, developing successful
Innovation Districts may rely on developing social networks that promote idea sharing and
support interactions between different stakeholders than having the right physical
infrastructure (7). Successful Innovation Districts therefore may rely as much on fostering a
sense of place as much as the physical and economic infrastructure of the space (7).

In practice, these characteristics are fuzzy in nature and lead to differences in the
conceptualisation of what are (and are not) Innovation Districts. For example, Silicon Valley in
the USA is viewed as an example of a high-technology intensive innovation district by some (for
example (2)), although not by others (for example (4, 8)) as it lacks the connectivity and the
mixed use development expected of an Innovation District. Indeed, Katz and Wagner (8) and
Kayanan (4) suggest that Innovation Districts are a response to the failings of settings like Silicon
Valley, described by Katz and Wagner (8) as ‘suburban corridors of spatially isolated corporate
campuses, accessible only by car, with little emphasis on the quality of life or on integrating
work, housing, and recreation’ (p1).

" As of January 2024.



In their review of Innovation Districts, Yigitcanlar and colleagues (2) identify that Innovation
Districts differ across three main domains including:

Function and the extent to which the innovation district is focussed on high-technology-
intensive section, or creativity-intensive sectors, or a blend of these; and the extent to which the
sector is also supported by knowledge-intensive service activities.

Features including the composition of stakeholders, spatial features and connectivity, and
social features of the innovation district.

Space use including the design, use of open/closed innovation systems, size and scale, and
governance.

Meanwhile the Global Institute of Innovation Districts (5) suggests that common aims of
Innovation Districts are an ambition to:

1. Facilitate convergence through blending of different sectors to drive new innovative
growth

2. Strengthen R&D specialisations that exceed regional, if not national, strengths

3. Create quality, connected places that draw firms and talent and strengthen
connections

4. Create buzzing, connected communities and a set of shared systems

Underpinning these are values that include a need to:

1. Advance sustainability and promote climate resilience
2. Advance equity and inclusion to support broader citywide and regional growth
3. Build critical mass (as a mechanism to ensure the success of Innovation Districts)

1.3 How can we measure the success of Innovation Districts?
Innovation Districts are immutably tied with policies that seek to promote economic
development and urban renewal.

Short-term economic outcomes reflect the extent to which efforts to create a hub of creative,
knowledge or technology-based innovation actors are successful. These could include changes
in the amount that companies spend on R&D, the number of R&D jobs, the number of PhD
students supported, the number of academic publications, and the number of
actors/stakeholders that set-up within an innovation district (1). Given the relational nature of
Innovation Districts and the importance of developing networks, measures of the extent and
density of stakeholder networks may also be an important process-based measure.

Longer-term economic outcomes include those measures that are a consequence of formation
or a hub of creative, knowledge or technology-based innovations. These could potentially
include measures of economic development, levels of job creation and consequent decreases
in unemployment, and measures that reflect reductions in place-based spatial inequalities.
However, more commonly, outcome-focussed measures used within the literature are more
proximal or short-term outcomes that reflect, for example, patents issued and receipt of
business awards and further funding (1).



Other indicators of success could include broader systemic change. In the literature, these have
reflected measures of ‘place quality’ (1); however, broader measures, for example reductionin
regional inequalities, improvements in climate sustainability, and measures that reflect
equalising educational opportunities could all represent outcomes triggered by the creation of
successful Innovation Districts.

2. Aim and Research Questions

Aim: To understand the variation in type of innovation district and to examine the features of
innovations districts that are aligned with ‘successful’ Innovation Districts

Research Questions:

1. What form and function do Innovation Districts take?

2. What evidence is there that Innovation Districts are effective ways of stimulating
economic output/growth?

3. What evidence is there that Innovation Districts are effective ways of reducing spatial
inequalities?

4. What are the implications of Innovation Districts (positive and negative) for broader
systemic change (e.g. climate change, gentrification)?

5. What are the essential ingredients of successful Innovation Districts and how should
places prioritise these different factors?

3. Methods

The methods for this review were described in a pre-prepared protocol published on the Open
Science Foundation website (9). A more detailed account of our methods isincluded in
Appendix 1.

3.1 Overall Approach
Stage 1: Mapping of existing and new literature

An existing systematic review undertaken by Yigitcanlar, Adu-McVie and Erol (2), with searches
conducted up to 2019, identified 58 studies on Innovation Districts. We expected that this pool
of studies would have expanded since this time. However, we imposed additional criteria for
inclusion, and in particular a requirement for studies to represent empirical investigations of
Innovation Districts. This map was intended to be used to identify typologies of Innovation
Districts, research and publication practices with regards to work examining Innovation
Districts, and to identify areas for further synthesis.

Stage 2: In-depth review of subset of innovation district literature

Using the results from stage 1, we then honed-in on a subset of the Innovation Districts
literature that provides empirical results that measure the influence of Innovation Districts.
Included studies were those that draw on a recognised evaluation methodology and that
present results that support addressing questions 2-5.
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Study Eligibility in terms of Innovation Districts

Eligible studies were those that exclusively focussed on Innovation Districts and did not have a
broader focus including on allied forms of development (e.g. science parks) were excluded. This
decision was partly a reflection of the research questions (see section 2) and partly a reflection
of literature in this area, which emphasises the distinct characteristics of Innovation Districts
(see Table 1 below). Although we included empirical-based studies that employed established
and named research methods to understand and evaluate self-described or researcher-
identified Innovation Districts, we drew on the work of Sanz, Klofsten (10) to understand an
Innovation District as ‘a desighated existing urban area that has a strong mix of knowledge
institutions, companies and startups that are focussed on innovation, but often without a very
specific sectoral focus’ (p19). Implicit therefore in the definition of an Innovation District is that
they are ‘designated’, and are therefore planned, designed, and governed as Innovation
Districts. They differ in location, scale, and composition from other areas of innovative practice
in that they are (i) urban; (ii) geographically contained (i.e. cover part of an urban area but would
not constitute a complete or whole town or city); and (iii) are characterised by a mixture of
functions that can include educational, commercial, industrial, creative and residential and
community functions. However, a limitation of our approach is that not all researcher identified
or self-described Innovation Districts may share these characteristics.

In addition, we drew heavily on data from the Atlas of Innovation Districts (see (11, 12)), a US
resource of statistical data. We utilised both the published data from the reports and the online
database and performed supplementary analysis where necessary to further explore the
characteristics of Innovation Districts. The atlas is accessible online (though the data is not
downloadable; see https://www.aretian.com/atlas) and through a published compendium of 25
of the 50 Innovation Districts. For our analysis, we used OCR technology to extract data from
the online atlas and processed the data using Excel and STATA (13). Any errors in data extraction
(through OCR) or analysis are the responsibility of the authors.
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Table 1: Descriptions and definitions of areas of innovation and their alignment with the aims of the review

Concept Description Reason for inclusion/ exclusion in
the review
Science Synonymous with ‘technology part’, Excluded: STPs tend to be located on
and ‘technopole’, ‘research park’ and ‘science the outskirts or outside of urban areas
technology | park’. Originally involved collaborations (10) and lack the distinctiveness of
parks between firms, technology centres and Innovation Districts as being
universities; no emphasis on the mixed use as (exclusively) a form of urban renewal
is the case with Innovation Districts (14). (14).
Innovation | Viewed as aform of innovation district by some | Excluded: Innovation clusters do not
clusters (2), although descriptions and definitions of necessarily incorporate the same
innovation clusters focus exclusively on solely mixture of functions within an area
on economic rather than also social rationality | (e.g. a mixture of educational,
(15). Definitions emphasise the geographic commercial, industrial, creative and
concentration of interrelated businesses (but residential and community functions).
not on the mixed use and function of cluster For the purposes of this rapid review,
areas). we acknowledge that the terms
overlap; although, we exclude
innovation clusters as the mixed
functions does not appear to be a
core ingredient of an innovation
district.
Knowledge | Aform of innovation district with a Included: Knowledge Quarter is not a
quarters university/universities as a central hub aiming widely used term, although appears
to create sustainable growth through to be used more frequently in the
innovation and collaboration (16). British context to describe areas with
overlapping characteristics to those
of Innovation Districts in being
designated mixed use urban areas
designed to foster innovation.
Innovation | A space for fostering interactions between Included: Innovation Districts and
precincts research and commerce to stimulate the innovation precincts appear
production of innovative goods and services synonymous with one another. Both
(17). seem to (exclusively) focus on urban
renewal involving the interaction
between stakeholders to create areas
with mixed functions.
Living Lab User-centred open innovation ecosystems that | Excluded: LLs lack the

are intended to foster co-creation. Often
focussed on specific problems and were
viewed as a real-world testing ground for new
ideas and technologies, although their focus
may be broadening (10, 18).

distinctiveness of Innovation Districts
as being (exclusively) a form of urban
renewal (10)
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4. Results

4.1 Descriptive Results — Mapping out what we know about
Innovation Districts

After screening 1,201 results from bibliographic databases and manual searches, 66 studies
met the inclusion criteria and were included within the map (Appendix 2). We describe their
characteristics here, and these characteristics can be explored further by following the link.
From the map, we identified 55 studies for inclusion within the synthesis of economic or social
impacts (see Table of characteristics in Appendix 3). The publication ranged from 2008 to 2024,
showing increasing interest in Innovation Districts over time (see Figure 1).

Volume of Included Studies Over Time

18
16
14
12
10

8

6
4
2
0
2008 2011 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Figure 1 Year of publication of included studies
Countries featured in studies

Clusters of studies were identified in the USA (28) in 51 different cities, Australia (15) in six
cities, Spain (11) which were all set in Barcelona, and seven studies set in Chinain three cities
(see Figure 2). Given that one in every six studies featured @22 Barcelona, our understanding of
how Innovation Districts function is derived from a limited range of settings. In other parts of the
Americas, there were a small number of studies in Canada (4), Colombia (5), Brazil (3), and
Mexico (2). Beyond studies examining @22 Barcelona, there was a smaller pool of studies of
Innovation Districts in the rest of Europe, including Ireland (4), UK (2), Poland (2), the
Netherlands (2) Russia (1) and Finland (1). In Asia, we identified 7 studies featuring Innovation
Districts in China, Thailand (3), Singapore (2), South Korea (2), and one study setin Japan.

We did not find any studies of Innovation Districts that met our criteria in Africa, India or the
Middle East apart from one for a planned innovation district in Israel. This absence could be a
function of the inclusion criteria that necessarily took an inclusive but focused definition of
Innovation Districts, given that there exists a wide range of terms that are used to describe
similar functions. However, we did not find any discernible pattern to the excluded studies to
explain this concentration.
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We rescanned the studies that were found by our original search on innovation district keywords
but were later excluded and found that the excluded studies were from the same geographical
areas as the included studies.

Figure 2 Geographic region of publication of included studies
Cities featured in studies

Most studies often researched the Innovation Districts from the same city (and often the same
Innovation District). Studies conducted in the USA featured 51 different cities, but Boston,
Massachusetts and St Louis, Missouri were featured 15 and 11 times respectively with the rest
of the cities featuring between six times and once. This pattern of research interest
concentrating on only a few areas could also be seen in the European studies, with 15 different
cities featured but Barcelona appearing 11 times in the included research. Studies in Australia
had a concentration of focus on three major cities, as they were usually featured together in the
same research.

Study designs

Most of the included studies were mixed methods, in-depth case studies of single Innovation
Districts (n=41). These case studies used interviews (n=22), documentary analysis (n=18),
secondary analysis (usually of administrative data; n=11), Surveys (n=4), Ethnography (n=8) and
Geospatial analysis (n=3).

The next most common study design was standalone secondary analysis of existing datasets
(15). There were a few studies that looked at multiple Innovation Districts, notably the Atlas of
Innovation Districts that examined the 50 Innovation Districts in the USA (11, 12). Two linked
studies also based their study on the same dataset (19, 20).

We found no studies of experimental design such as randomised controlled trials or quasi-
experimental with a comparison group, or before-and-after design for detecting an impact or
effect. Studies were observational by design and described Innovation Districts or
demonstrated relationships, patterns or associations.
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Quality of studies

Focussing on those studies included in the synthesis (see Appendix 3 for list), we observed
variable patterns in terms of study quality. Of the 55 studies included, we were unable to assess
the quality of 20 of these (36%). This was due to incompatibility between the Mixed Methods
Assessment Tool (MMAT) and the study designs in some cases, although commonly studies
were not assessed as they did not present sufficient data to allow us to assess whether ‘the
collected data allow for addressing the research questions’ (21), a core screening criteria.
Among those that were assessed using the qualitative portion of the tool (n=32), only half (n=16)
were assessed as having no or minimal quality concerns. Similarly, half of the small number of
quantitative studies (3/7) were identified as having no or minimal quality concerns. As a body of
evidence, the evidence on Innovation Districts appears to have several limitations in terms of
quality of methods.

Summary

An evidence and gap map (shown here) summarises these patterns by displaying the high
concentration of studies comprising case studies of Innovation Districts from the US that were
established predominantly 2001-2020, and a visible cluster of case studies conducted in Spain
(@22 Barcelona), an showing infrequent exploration in other settings and using other methods.

4.2 Forms and typologies of Innovation Districts

4.2.1 Evidence from existing systematic reviews

We identified five systematic reviews of Innovation Districts; four of the five reviews were
conceptualin focus reviewing studies of Innovation Districts to synthesise their characteristics
into models or frameworks. There is considerable overlap in the primary studies included
across the reviews. All used narrative or qualitative methods of synthesis. There were no reviews
that included a meta-analysis or provided a narrative overview of impact or effectiveness of
Innovation Districts, reflecting the type of primary research studies conducted.

The earliest review aimed to describe Innovation Districts by function, feature and by use of the
space (2). It drew on 58 studies of Innovation Districts but found no established or widely
accepted typology or framework for Innovation Districts in the included literature. The authors
developed a new framework of identifying the properties of Innovation Districts through
exploring various domains, for example function (defined as High-technology-intensive
activities, creativity-intensive activities, and Knowledge-intensive service activity (KISA)).
Identification of Innovation Districts’ key features also included examining economic, physical,
operational and social characteristics. The review also indicated that Innovation Districts can
be distinguished by their use of space, including spatial design and configuration, natural
environment and surroundings. The review identified that the most popular governance model
used in establishing Innovation Districts is the triple helix model - academic-industry-
government partnership (2). While providing a useful framework for understanding the

15


https://eppi.ioe.ac.uk/eppi-vis/Frequencies/GetMapById

components of an Innovation District, which we draw upon in our approach to data extraction,
this review did not identify distinct ‘typologies’ of Innovation District per se.

Another review (22) included 190 qualitative studies to develop a framework of different
approaches to establishing Innovation Districts, such as the anchor approach, hub approach,
community approach and the standalone approach and evaluated their suitability for various
levels of developed economies (22). This review suggested that as the foundation of a robust
knowledge economy is less developed in low- and middle-income settings “the implementation
of an innovation district under anchor approach for these regions according to this model will be
more feasible”. A linked review explored university anchor institutes model further and
theorised the key features necessary for successful implementation of an anchor model (23).
One review focused on the policy implications of a shift in working patterns and the movement
towards remote working for Innovation Districts in the future (23).

While not strictly a systematic review, a critical review drawing on 99 publications attempted to
integrate the literature on Innovation Districts with Mission-Oriented Innovation to understand
‘Mission-Oriented Innovation Districts’, which are characterised as challenge-led and place-
based urban innovations (1). This provided a useful distinction between Innovation Districts
being primarily led by social concerns (mission-oriented) and those that may be driven more
strongly by economic concerns.

4.2.2 Evidence from primary studies

While not covered explicitly within the systematic reviews above, another distinction we note in
the primary literature is between Naturally Occurring Innovation Districts (NOIDs) and
Organised Innovation Districts (24, 25). We use the label Organised Innovation Districts to
distinguish between these and Planned Innovation Districts; the latter may be those at the
planning stage, or that are early on in implementation (e.g.(26, 27)). This distinction in terms of
NOIDs is an important one. Several studies (for example (11, 12, 19, 20, 24, 25, 28-30)) define
Innovation Districts through their characteristics (i.e. high concentrations of organisations
working on innovation) and not as planned Innovation Districts. While NOIDs may also, in part,
be the product of strategies to address spatial inequalities and encourage agglomeration and
specialisation of industry (31), the extent to which they are driven by the same goals, or if they
are driven by a defined strategy overseen by a governance structure, is unknown.

Many of the included studies tended to explore single case studies and often did not identify the
Innovation District under study as belonging to a particular distinct type. However, some of the
studies did make a distinction in terms of those with a main anchor institution that attracts and
promotes change, and those that are more organic in nature involving the ‘re-imagination’ of an
existing urban area through physical and economic transformation intended to promote
innovation-based economic growth (31).
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4.3 Examining the economic performance of Innovation
Districts — short-term outcomes

In this section, we explore the evidence around the performance of Innovation Districts in terms
of short-term outcomes. Although many of these indicators are drawn from an existing
framework for understanding Innovation Districts, the distinction between short-term and long-
term measures of economic performance is our own. We view these short-term metrics as
being those that could represent indicators of a thriving Innovation District (for example, a high
number of organisations attracted to an Innovation District), but may not represent the ultimate
economic motivations for establishing an Innovation District which may be longer-term
economic changes (for example in Local GDP; see Section 4.4) or broader system-level impacts
(for example, reduction in poverty and spatial inequalities; see Section 4.6). We may consider
these short-term outcomes to be those that are largely dependent on the direct actions of
stakeholders involved in the establishment of an Innovation District; longer-term outcomes may
be more dependent on external factors and/or the decisions made by organisations that are
established within an Innovation District.

4.3.1 Research and Development Jobs

Two studies provide indicative evidence on the impact generated by Innovation Districts with
respect to job creation in highly skilled research and development (R&D) posts, with evidence
presented in a study by Kayanan, Drucker and Renski (32), which focussed on Boston,
suggesting that approximately 4,000 jobs in the ‘tech economy’ had been created within three
years early on in the establishment of the district (equating to approximately 1,333 per annum);
evidence in Morisson and Bevilacqua (33) suggests that 4,216 jobs had been created since the
inception of an Innovation District in Medellin (Colombia) (equating to approximately 843 per
year) although these are not specified as R&D jobs per se?. This distinction between ‘innovative
employment’ and ‘total employment’ is one that is central to understanding the success of
Innovation Districts and one that is explored as a key performance metric to understand the
success of Innovation Districts (11, 12, 20). Burke, Gras Aloma and Yu (11) define ‘Innovation
Intensity’ as the proportion of employees within businesses located within an Innovation
District working on knowledge intensive activities including research, advanced production, and
technology transfer.

The Atlas of Innovation Districts (12) represents a database of 50 of the ‘most well-known’
Innovation Districts® in the United States (11, p195) and presents data on the innovation
intensity* of these areas. We meta-analysed the proportion of roles working in innovative
employment (i.e. Innovation Intensity) from these areas; in addition we also incorporated data

2Based on the period 2012 to 2017.

3 Note - not all the Innovation Districts included in the Atlas may be (i) planned or (ii) self-defined Innovation Districts.
4Innovation Intensity represents the proportion of jobs within an Innovation District that are working in innovative
employment. Innovative employment includes workers belonging to one of three innovation categories (research,
technology transfer, and advanced production) (see 11. Burke J, Gras Aloma R, Yu F. Multiplying Effects of Urban
Innovation Districts. Geospatial Analysis Framework for Evaluating Innovation Performance Within Urban
Environments. In: Piselli C, Altan H, Balaban O, Kremer P, editors. Innovating Strategies and Solutions for Urban
Performance and Regeneration. Cham, Switzerland: Springer; 2022. p. 191-207.)
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from a study presenting compatible data from Innovation Districts in Melbourne (28)°. The
results of a random effects meta-analysis (figure 3) show that the overall the pooled proportion
stands at 34% of employees within an Innovation District working in innovation-related
employment (95% CI: 29-40%; the results without the addition of Melbourne stand at 35%;95%
Cl: 29-40%). The majority of employees in most Innovation Districts are therefore not directly
working within innovation-related roles. To the extent that Innovation Intensity can be taken as a
metric of the success of Innovation Districts, the results indicate a wide variation in the success
ranging from an Innovation Intensity of 4% through to 96%.

5 Innovation Districts is a term which appears to be used synonymously with National Employment and Innovation
Clusters (NEICs) in this study, although we acknowledge there may be some differences in how the terms are used.
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Innovation Intensity
(% of all employment innovation related)

Study ES (95% Cl)

Cornell Tech, NYC n ' 0.04 (0.03, 0.05)
Kansas City Innovation District u : 0.06 (0.06, 0.06)
Longwood Medical Campus u ' 0.12 (0.12, 0.12)
20th Century Fox Studios | 1 0.13 (0.13, 0.13)
(Harvard) Enterprise Research Campus u ! 0.13 (0.12, 0.14)
Naval Station Norfolk m $ 0.13 (0.12, 0.14)
Philadelphia Innovation District (University City) u : 0.14 (0.14, 0.14)
Red Hook ] ' 0.14 (0.13, 0.15)
Los Gatos Tech | | 1 0.18 (0.17, 0.19)
Melbourne - All IDs ] ! 0.18 (0.18, 0.18)
Boeing, WA = 0.19 (0.18, 0.20)
Midtown Atlanta n ' 0.19 (0.19, 0.19)
Silicon Alley, NY " 0.20 (0.20, 0.20)
Fulton Market ! 0.20 (0.19, 0.21)
Sony Studios (] : 0.20 (0.19, 0.21)
Portland Innovation District ", 0.21 (0.21, 0.21)
Durham Innovation District " 0.21 (0.20, 0.22)
Boston Seaport " 0.22 (0.22, 0.22)
Downtown San Jose, Silicon Valley m ! 0.22 (0.22, 0.22)
South of Market (SOMA) [ ] : 0.23 (0.23, 0.23)
University of California, SD ", 0.23 (0.23, 0.23)
Cortex Innovation Community I 0.23 (0.23, 0.23)
South Lake Union m! 0.26 (0.26, 0.26)
NC State ] : 0.26 (0.25, 0.27)
Sandia National Labs n, 0.26 (0.25, 0.27)
Downtown Detroit L 0.27 (0.27, 0.27)
Austin Innovation District m! 0.28 (0.28, 0.28)
Dumbo n' 0.29 (0.29, 0.29)
Boulder Tech ", 0.29 (0.28, 0.30)
Wichita Manufacturing u, 0.29 (0.28, 0.30)
Jefferson National Accelerator | 1} 0.30 (0.29, 0.31)
Facebook, Silicon Valley o 0.32 (0.31, 0.33)
SpaceX, CA ] 0.35 (0.34, 0.36)
Apple, Silicon Valley 'L 0.39 (0.37, 0.41)
Boulder Research [ | 0.43 (0.41, 0.45)
Downtown Houston 'm 0.43 (0.43, 0.43)
Stanford Tech, Silicon Valley . 0.44 (0.44, 0.44)
Harvard Square , u 0.46 (0.45, 0.47)
Boeing, CA 1 n 0.47 (0.47,0.47)
Pittsburgh Innovation District ' . 0.48 (0.48, 0.48)
Houston Medical . [ | 0.58 (0.58, 0.58)
Kendall Square : ] 0.59 (0.59, 0.59)
San Jose Boomerang, Silicon Valley ' u 0.63 (0.63, 0.63)
Chapel Hill 1 B 0.65 (0.65, 0.65)
Oak Ridge National Laboratory ! n 0.67 (0.66, 0.68)
Google, Silicon Valley : [ 0.68 (0.68, 0.68)
Los Alamos National Laboratory 1 u 0.69 (0.68, 0.70)
Research Triangle Park [ n 0.74 (0.73, 0.75)
Purdue Innovation District ! 0.85 (0.84, 0.86)
Microsoft : 0.86 (0.86, 0.86)
Ames Research Center, NASA 0.96 (0.95, 0.97)
Overall (12 = 99.99%, p = 0.00) > 0.34 (0.29, 0.40)

:
| | |
.25 5 D
Proportion

Figure 3: Innovation Intensity (the proportion of jobs within an innovation district that are classed as being involved in
innovation roles) — data for all studies except Melbourne from (12); data for Melbourne from (28)

In appendix 4, further random effects meta-analysis of Innovation Intensity (drawing solely on
US data from the Atlas of Innovation Districts (12)), grouped by type of innovation district, shows
that variation in the level of Innovation Intensity is widespread across different types of
innovation district. A pattern of variation persists regardless of whether the districtis developed
through Local Government initiatives or Strategic Government investments, whether it develops
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through Research and Academic Activities, whether it grows around large industrial
corporations, or whether it develops organically through interactions between entrepreneurs
and start-ups (12). However, the meta-analysis also shows a tendency for Innovation Districts
formed around Local Government initiatives to have a lower level of Innovation Intensity (24%;
95% Cl:22-27%); this is significantly lower than those that develop around high-performing
Strategic Government Agencies ((51%; 95% CI1:30-72%) examples of the latter include NASA’s
Ames Research Centre). As has been speculated elsewhere, any differences in the performance
of Innovation Districts driven by Local Government initiatives, with respect to Innovation
Intensity and other key performance metrics, may reflect their differing goals which may be
more encompassing around social as well as economic development (12, 20).

Finally, the Atlas of Innovation Districts also allows for exploration of how innovation metrics
correlate (or not) with an “index of meritocracy” (12). This indicator is a measure of the ratio of
income earned to net worth of individuals (12); we interpret that a higher value is indicative of
income being generated through active participation in the economy and that these
opportunities are accessible. Although this may be a narrow conceptualisation of meritocracy, it
may nevertheless provide some indication, albeit imperfect, of the extent to which Innovation
Districts facilitate opportunities for social mobility. The authors describe that the index will help
to distinguish instances where ‘inherited wealth is less of a determinant of higherincome’ (12,
p15), although the extent to which such an index also conflates meritocracy with financial
precariousness among lower income households is unclear. Rudimentary secondary analysis of
data from the atlas showed a weak correlation between Innovation Intensity and the indicator of
Meritocracy (r=0.102). Further tabulation of the data, examining the relative rank of Innovation
Intensity and the indicator of Meritocracy is presented below; those districts in the top right
quadrant are those that are highly ranked in terms of innovation intensity and the indicator of
Meritocracy. These include the NASA Ames Research Centre and Purdue Innovation Districts as
having distinctly high rankings in terms of Innovation Intensity and Meritocracy.
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Ranked Innovation Intensity and Meritocracy Index
(top right quadrant - highest meritocracy index and innovation intensity)
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Figure 4: Ranked Innovation Intensity and Ranked Meritocracy — data from (12)¢

While studies considered the level/number of R&D posts there was generally less consideration
on the quality of these posts. One study, that considered issues in the expansion of @22
Barcelona, identified that a low number of international firms limited R&D career opportunities
and also offered lower pay compared to international standards (34). Broader questions also
exist, however, about the impacts and success of job creation efforts within Innovation
Districts. These include the extent to which these roles are taken up by those in the areas
immediately surrounding the innovation district (for example 35), as well as the capacity of
residents in the immediate vicinity of areas that are the target of urban renewal projects to
engage in employment without more system-wide structural reforms (36).

4.3.2 Number of organisations

Several studies provide impressive numbers to suggest that Innovation Districts attract large
numbers of companies (11, 12, 20, 31, 37-42), and can do so within a short duration after
establishment. For example, 143 technology firms had been established over a period of five
years in Medellin (41), and that the number of international companies participating in ‘landing
programmes’ (a form of induction to connect companies to the broader innovation ecosystem)
increased from seven to over 90 over a similar period (33). As is the case for the evidence for
Medellin, studies tend to report descriptive data that reflects early successes of the Innovation
District in attracting companies. Data from two studies on the more established @22 Barcelona
indicate that Innovation Districts may be most successful in attracting businesses early onin

8The index of meritocracy is a measure of the ratio of income earned to net worth of individuals.

21



their establishment (31, 40), although @22 Barcelona continued to be successful in attracting
companies, even during the Global Recession of 2008/9 (31), and in its first approximately
decade attracted ‘an average of 545 [companies] per year and 1.2 per day’ (40, p1).

While the number of companies located within a district is an important indicator of the
success of an innovation district (11, 12, 20), studies also emphasise that the diversity of
businesses and organisations, and not just the absolute numbers, may be more important as
indicator of the success of an Innovation District (4, 39, 40, 42-45) and/or its capacity to fulfil
social justice objectives (45). In the case of the Cortex Innovation District in St Louis, for
example, a deliberate strategy was putin place to attract a mixture of first in terms of size and
tenure in an effort to foster a potent ‘entrepreneurial ecosystem’ (43); such a strategy may have
evolved over time with an initial push on attracting larger corporations switching later to
attracting ‘nimbler, more flexible firms and entrepreneurs’ in later years (4).

Data from the Atlas of Innovation (11, 12) allow for further exploration of the number of
organisations and their size to examine the strength of entrepreneurial ecosystems within a
subset of 25 ‘prominent’ Innovation Districts in the United States (12, p44). Secondary data
analyses of these data show wide variation in the number of companies per square mile, a
measure of the success of Innovation Districts in creating an agglomeration of knowledge and
innovation, ranging from 2.34 companies in Oak Ridge (Tennessee) to 23,334 in Silicon Alley
(New York) (table 2, below). Both examples clearly show the diversity in areas considered to be
Innovation Districts; while Oak Ridge is formed around a Strategic Governmental resource (a
national laboratories focussed primarily on energy), Silicon Alley is an entrepreneurial
Innovation District specialising in high tech innovation that includes companies including
Google as well as start-ups funded through venture capital investment (12). The median number
of companies per square mile among these prominent US Innovation Districts stands at 405.
The data also show that Innovation Districts driven by Local Government initiatives had the
highest number of companies per square mile, perhaps reflective of the site of these Innovation
Districts within smaller urban areas and reflective of the ambition of these types of Innovation
Districts being tied more closely to urban renewal.

The data also allow for the exploration of the average number of employees among
organisations, to better understand the extent to which Innovation Districts are acting as
entrepreneurial ecosystems that attract larger multinationals as well as smaller start-up
organisations, with the average number of employees standing at 23.4. The Innovation District
with the largest number of employees per company was Oak Ridge (described above); Harvard
Square, which is anchored onto Harvard University and with a total area of less than half a
square mile (0.42m?), had the smallest ratio of employees per company at 14.9. Despite
Harvard Square being an Innovation District formed around a university and having the smallest
number of employees per company, the data show that overall companies within Innovation
Districts formed around Research and Academia tend to be larger in terms of number of
employees, and those formed around Entrepreneurial activities tend to be smaller (table 2).
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Table 2: Density of companies and size of companies within Innovation District Areas —
Analysis of Data from the Atlas of Innovation based on 25 prominent US Innovation Districts

Number of companies per square mile Average number of employees per company
Mean 309.4 Mean 23.4

Highest 23,343.4 (Oak Ridge) | Highest 129.8 (Oak Ridge)
Lowest 2.3 (Silicon Alley) Lowest 14.9 (Harvard Square)
Type Type

Entrepreneurial 872.9 Entrepreneurial 18.4

Industry cluster 303.7 Industry cluster 25.2

Local Government | 1191.0 Local Government 23.8

Research & 282.0 Research & Academia | 54.2

Academia

Strategic 16.0 Strategic 32.9

Governmental Governmental

4.3.3 Size and density of social and innovation networks and collaborations
Clustering and agglomeration of innovative organisations is a key mechanism through which
Innovation Districts are thought to ‘work’; this agglomeration is expected to enable individuals
and organisations develop collaborative networks that underpin the development of innovative
practices and products. Some Innovation Districts contain co-working spaces intended to
foster collaborations (33, 39); for example within Boston’s Seaport Innovation District,
approximately 40% of firms were estimated to share workspaces (co-location) (39).

One theme that emerged in a small number of studies was that co-location of organisations
alone was not sufficient to trigger collaboration (29, 34, 35, 38, 39, 43, 46-48). Instead,
collaboration can be supported through the design features of the Innovation District, and the
extent to which spaces in the public realm are incorporated to support informal and formal
interactions that could be developed further into collaborative networks (46-48). Where
opportunities exist for informal interactions within the public realm, these are highly valued by
workers within Innovation Districts (46). Public realm spaces are also important venues for
more formal or organised networking events (38, 47, 49), although these need coordination
between a number of social or grass roots organisations concerned with innovation (and not a
single organisation) in order to be most effective (38). Such spaces and events are also
important in fostering a sense of community within an Innovation District as part of
placemaking (see later section 4.5). A few studies also emphasised the importance of achieving
a balance of companies at different life cycle stages — from multinational to start-ups —to help
foster productive innovation networks, as well as organisations across different sectors (34, 43,
47, 48). As one participant in a study by Pancholi and colleagues (48) expressed, “there’s plenty
of knowledge in these companies but that’s all about private enterprises. So you really need that
air to collaborate” (p18), emphasising the importance of both having access to public realm and
achieving a balance of companies with respect to sector and life cycle within an Innovation
District.

One study explored the clustering of arts and creative industries within areas designated as
Innovation Districts, as well as across other areas within the US (35). The results suggested that
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Innovation Districts, and their composite make-up of knowledge-based industries and
amenities, were a strong predictor of the formation of arts clusters. This study provides some
evidence that, with regards to clustering of creative industries, that Innovation Districts can be
successfulin fostering collaborations across different industries (e.g. creative and knowledge-
based). However, other studies were more ambivalent about the success of Innovation Districts
in fostering cross-sectoral collaborative networks. A small number of studies reported that
anticipated collaborations — particularly cross-sectoral collaborations — had failed to
materialise (35, 38). In Shenzhen, this was attributed to the gulf in cultures between universities
and industry, and the absence of third sector/non-profit organisations that could help to foster
collaborative relationships (38); in Oklahoma City, cross-sectoral partnerships were described
as ad hoc and were fostered at an individual rather than team, departmental, or organisation
level (35). In their exploration of four US-based Innovation Districts (Boston Seaport, Detroit,
Cortex (St Louis), and IDEA (San Diego)), Drucker and colleagues (43) describe Innovation
District as a long-term strategy in political terms, although highlight the contradiction that “at
least within the spatial confines of the innovation district, however, there is not an impetus for
achieving the balance of firm types that is inherent in the strategy” (p813).

Therefore, despite agglomeration — and the expectant collaborative networking that follows —
being a core mechanism thought to underpin the success of Innovation Districts, the evidence
suggests that (i) a number of Innovation Districts may experience lower than anticipated levels
of collaboration; (ii) collaborations need to be supported as part of broader placemaking efforts;
but that (iii) cross-sectoral collaborations and collaborations between companies at different
life cycle points are not prioritised as a strategic goal. Furthermore, despite collaboration being
a core mechanism, we identified few empirical evaluations of the success of Innovation
Districts in fostering collaborative networks, and instead studies more commonly provided a
description of the networks that Innovation Districts engaged with (for example (37)).

4.3.4 Research and Development Capital Investment

We explored the extent to which studies reported levels and changes in research and
development (R&D) capital investment, as this is theorised to be a key distinguishing feature of
Innovation Districts (2). In practice, this was a challenging indicator to evidence and synthesise
across the studies. Some studies provided descriptive evidence on the amount invested by
different organisations in an Innovation District (4, 42, 50), with some studies indicating higher
levels of government funding ((38, 44); both studies examining Innovation Districts in China),
and others indicating a greater mix of private and/or philanthropic funding (42, 50). However,
distinguishing between government, philanthropic, third sector, or private funding is
challenging. Innovation Districts involve a complex array of stakeholders and investors who
jointly invest, often through public-private partnerships (for example, 42), and stakeholders may
occasionally assume differing roles — for example Local Government may invest in or establish
third sector organisations (36).

The decision of a company to establish their presence in an Innovation District can also be
taken to signal a form of investment, which may be subsidised by other actors (for example, the
local government). Studies generally did not provide evidence on company-level investments.
Where available, overall or central investment was reported in different forms including through
tax credits (50), conditional subsidies (38), as well as in direct capital investment in Innovation
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Infrastructure (4, 38, 44). The success of these investments was rarely evaluated, although one
study provided indicative correlational evidence that higher levels of funding within European
Innovation Districts corresponded to higher levels of success (as measured by the liquidity,
solvency, profitability, and operation efficiency of companies within an Innovation District) (29).
Detailed analyses of how investments were used and the extent to which they resulted in their
expected goals were generally absent in the literature, bar a few exceptions. In a study of
Suzhou Dushu Lake Science and Education Innovation District, Sun and colleagues (38, p110)
participants reflected on the gulf between investment and utilisation in some cases: “All our
research labs and platforms were designed to be open access to firms in SEID and society at
large. However, we find that not many firms use it, maybe because of a lack of industry
demand.” Similarly, few studies evaluated the extent to which Innovation Districts were
successfulin attracting further R&D investments (of any kind, e.g. capital, innovation etc). In
their study of Oklahoma City’s Innovation District, Andes (35) provide data suggestive that the
district successfully attracted a disproportionate share of R&D investment —with three quarters
of the whole of Oklahoma state’s National Institutes of Health investments being channelled
into the district. Despite this positive indicative evidence, they also further contextualised the
evidence, finding overall R&D expenditure to be at a substantially lower level than in peer
districts (for example, three times lower than in Cortex Innovation District (St Louis)) (35).
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4.4 Examining the economic performance of Innovation
Districts — longer-term outcomes

4.4.1 Job creation

As outlined earlier, Innovation Districts are hubs for job creation. A number of studies present
compelling descriptive data demonstrating that their creation is associated with tens of
thousands of new roles (for example, 5,000 new roles over approximately six years in Boston
(39); 34,000 new roles over 12 years in Barcelona (40), and 4,000 and more in Oklahoma
Innovation District over ten years and at a pace twice as fast as the citywide rate (35). There are
also indications that many roles within Innovation Districts are highly skilled and well paid (35),
although there are concerns about the extent to which roles are accessible to the broader
community surrounding Innovation Districts (35, 36, 45). In Oklahoma Innovation District, for
example, “while more than 75 percent of workers in the district are white and nearly 70 percent
have some type of postsecondary education, over 70 percent of residents in the surrounding
communities are African American and more than half have only a high school diploma or less”
(35, p33).

Data from the Atlas of Innovation (11, 12) allow for further exploration of the contribution of
Innovation Districts towards job creation and the expected reduction of local unemployment
rates. In terms of unemployment rates, with few exceptions, Innovation Districts tended to have
low unemployment rates. Among 50 prominent US Innovation Districts, two thirds had an
unemployment rate under 5% (12). Low levels of unemployment are theorised as being a result
of the concentration of innovation-focussed employment. As Burke and Gras (12, p15) observe:
“areas with an Innovation Intensity of 30% and above have a remarkably low unemployment
rate of 2-4% At this macroeconomic scale, we observe a noteworthy inverse correlation
between the concentration of innovation activities and a community’s unemployment level.
Areas with an Innovation Intensity [the proportion of all employees within an Innovation District
working on knowledge intensive activities; see earlier analysis] of around 10% have an average
unemployment rate of around 10-14%, however, areas with an Innovation Intensity of 30% and
above have an unemployment rate of 2-4%. The average United States community has an
Innovation Intensity of less than 15%.”

Our own meta-analysis of data presented for 25 in-depth case studies of US Innovation Districts
presented within the atlas finds that the overall unemployment rate stands at 5% (95% CI: 4-7%)
and that there was little variation between different types of innovation district (although there
was substantial variation within these groups; see Appendix 4). However, three Innovation
Districts had an unemployment rate of over 10 per cent (Ames Research Centre (NASA) (13%);
Downtown Detroit (14%); and Research Triangle Park (North Carolina) (18%)) (12). Ames
Research Centre (NASA) stands as an outlier to the patterns observed by Burke and Gras, having
relatively high unemployment (13.0%) and a high innovation intensity (96.3%). This example
does perhaps emphasise that while Innovation Districts can be highly successful, and on the
whole may have beneficial effects on the economic fortunes of the broader community, these
wider benefits are not a certainty in each case. This is underscored by evidence comparing the
differential performance of San Diego, Cortex (St Louis), Boston and Detroit Innovation Districts
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in triggering reductions in unemployment rates between 2000 and 2015-19 (32). While
unemployment rates in St Louis and Detroit Innovation Districts had dramatically declined
compared to neighbouring areas, those for Boston showed little difference with neighbouring
areas, and in San Diego unemployment rates within the Innovation District appear to have fallen
at a considerably slower pace than in neighbouring areas.

Another way of understanding the broader contributions of an Innovation District is to examine
the number of jobs created around the Innovation District among the wider community (referred
to as induced employment by Burke and Gras (12). Data from the Atlas of Innovation Districts
(11, 12) emphasise the variation in levels of induced employment among 50 prominent US
Innovation Districts, from 885 new jobs created in the local economy in Cornell Tech through to
670,760 in Silicon Alley. Across the 50 Innovation Districts, through re-analyses of the data we
estimate for each job within the Innovation District, 1.67 additional support jobs are created in
the economy (95% ClI: 1.25-2.09), see (Table 2). Innovation Districts led by Local Government
initiatives record the lowest number of additional jobs in the economy; this is a direct function
of lower levels of Innovation Intensity in these areas (see section 4.3.1).

The developers of the atlas estimate that across all Innovation Districts, each innovation-
related role consistently generates five additional support jobs in the broader economy’.
Table 3: Number of support jobs created in the broader economy per one job (innovation-related and non-related)

in an Innovation District - Secondary Analysis of Data from the Atlas of Innovation based on 50 prominent
US Innovation Districts

Mean 1.67

Lowest 0.2 (Cornell Tech)

Highest 4.78 (Ames Research Centre (NASA))
Type

Entrepreneurial 1.48

Industry cluster 2.16

Local Government 1.28

Research & Academia 2.04

Strategic Governmental 2.36

Overall, the evidence suggests that most Innovation Districts appear to be associated with
low unemployment rates, substantial job creation rates, and to induce substantial levels of
employment in the broader community.

Some important caveats around the impacts of Innovation Districts remain however in that:

(i) not all Innovation Districts, even among the most prominent examples, lead to low
levels of unemployment even when they are seemingly performing well on other
measures of Innovation Districts’ success;

7 No clear explanation is provided to support the assumption that each innovation-related role generates five
additional support roles across each Innovation District.
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(i) there is variation in the impact of Innovation Districts on the broader local labour
market and the number of jobs created, and some evidence that they have negligible
impacts and do little to mitigate inequalities in some cases, and the underlying
causes of this variation are not well understood;

(iii) the evidence presented around the success of Innovation Districts is broadly
correlational and not longitudinal (and we are therefore not able to understand if
and precisely how designating an area as an Innovation District leads to lower
unemployment/job growth), lacks a comparison group (we are not able to speculate
on the success of Innovation Districts relative to other forms of urban development),
and the measures are not always well explained or transparently calculated.

4.4.2 Changesin Local GDP

Few studies have attempted to estimate the contribution of an Innovation District to the local
economy, or made comparisons across Innovation Districts. Australian data from Melbourne
(Monash Technology Precinct) and Sydney (Macquarie Park Innovation District) find that they
‘contribute approximately AUD 9 billion to their state’s economic output’ (51), equivalent to £4.9
billion in the UK in July 2024.

Adjunct analysis of case study data from the Atlas of Innovation Districts (11, 12) shows that
among 25 US Innovation Districts, the weighted mean sales for innovation per employee stood
at $183,299 (95% CI: $130,561-$236,037), and there was large variation in sales ranging from
$10,732 per employee (Purdue Innovation District) through to $507,033 per employee (Boeing
Aerospace Cluster (Seattle)).

This data also allows for exploration of how innovation sales correlate (or not) with an indicator
of meritocracy (12). This indicator is a measure of the ratio of income earned to net worth of
individuals (12); as was the case earlier we interpret that a higher value is indicative of income
being generated through active participation in the economy and that these opportunities are
accessible. Exploration of this data shows that as the sales per employee increase, values of
the indicator of meritocracy decrease; with respect to sales from innovation per employee, high
performing Innovation Districts may not be the most meritocratic.
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Figure 5: Ranked Innovation Sales per employee and Ranked Meritocracy — data from (12)

We show this by relative rank above in Figure 5, where a higher rank represents a higher value in
terms of meritocracy and/or innovation sales per employee; quadrants are added for
interpretation with the top right quadrant being those districts who perform well in terms of
innovation output and meritocracy. The figure shows few districts perform strongly in both
output and meritocracy simultaneously (Boston Seaport and South Lake Union are possible
exceptions) and instead Innovation Districts appear to have the capacity to either generate high
output or generate meritocratic employment opportunities. As was the case earlier, caveats
surround these results and the conclusion drawn in terms of study design, metrics, and
substantial variation in the performance and levels of meritocracy between Innovation Districts.
In particular, the absence of comparable data from other forms of development (e.g. Science
Parks) hinder interpretation of these data.

4.4.3 Patentsissued

The number of patents issued as a measure of the success of an Innovation District in creating
new products and practices is examined infrequently within studies. A small number of studies
provide evidence that Innovation Districts are hubs for generating new knowledge that can be
further commercialised (12, 29, 35, 44), although questions are raised about their comparative
performance in some cases (35). In their analysis of case study data from the Atlas of
Innovation Districts, Burke and Gros (11, 12) explore the percentage of sales that are derived
from patents among 25 US Innovation Districts, finding that this ranged from 20.3% (Purdue
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Innovation District) through to a high 82.3% (Research Triangle). However, we also note the
analyses presented earlier that identified that Research Triangle Innovation District also had the
highest unemployment level. Similarly, Hegyi and colleagues also question the link between
patent creation and broader economic metrics (29). They conclude from their analyses of the
economic performance of seven European Innovation Districts that ‘the correlation between
patents and the economic success of the clusters is not obvious’ (29, p37).

4.4.4 Overarching indices of economic performance of Innovation Districts

A complex array of quantitative data is used to assess the success of Innovation Districts (11,
12,17, 20, 29, 52). These variously focus on different domains including the utilisation of space
within an Innovation District (52), the success of companies operating within an Innovation
District (29), and the success of the Innovation District in generating jobs in innovation and
profits from innovation (11, 12, 20).

Bajada and colleagues (17) offer a comprehensive framework for understanding the success of
innovation precincts which includes: (i) examining innovation drivers (including the diversity of
industries, number of research organisation, and the innovation sales and patents); (ii)
innovation cultivators (including mentorship and support, funding opportunities, and the
educational and occupational profile of employees); (iii) innovation infrastructure (including
transport links and digital infrastructure); and (iv) innovation networking (including trust,
collaboration and knowledge sharing). They analysed data for a sample of fourteen Innovation
Precincts in Australia, calculating indices for each domain, finding that Innovation Precincts
differed widely across all domains but that average scores were generally lower for innovation
infrastructure than other domains, and highest for Innovation Drivers.

This could suggest that while Innovation Districts within Bajada and colleagues’ study (17) are
set up as hubs of diverse industries, that offer collaboration opportunities, and attract funding
for highly skilled employees; that this success is achieved despite comparatively weak
innovation infrastructure. They also find that emerging precincts tend to score lower across all
domains than active precincts (17). However, they also find that the scores for institutional
anchors was higher in active rather than emerging precincts, and rather than the nascency of
the Innovation District, the results may instead reflect the different stakeholders involved and
types of Innovation District (see earlier section on typologies of Innovation District). Bajada and
colleagues’ (17) evidence from Australia relating to the relationship between the nascency and
success of an Innovation District also stands in contrast to evidence from European Innovation
Districts, that suggests the most successful districts tend to be established more recently (29).
In addition, findings described earlier based on the @22 Barcelona experience (31, 40) also
suggested that Innovation Districts experience more rapid growth early on in the life of an
innovation district, with the pace slowing down thereafter, although in the case of Barcelona at
least part of this slowdown could also be attributed to the broader macroeconomic crisis of the
late 2000s (31).

Beyond exploring the nascency of Innovation Districts, others have attempted to examine other
common characteristics of economically successful Innovation Districts. Drawing on data from
the Atlas of Innovation Districts (11, 12), some have speculated that future Innovation Districts
should be modelled on those driven by dominant corporations (Industrial Innovation Districts)
and those developed organically through interactions between entrepreneurs and start-ups
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(Entrepreneurial Innovation Districts) due to their higher technical efficiency (20). Both types are
characterised as being led by the activities of corporations, albeit of different scales, as
opposed to being driven by the activities of Local and National Governments and Universities. In
other studies, it is the success of an Innovation District to attract organisations of different
scales to create an innovation ecosystem that was a crucial factor aligned with a productivity
leap (53) and offered Innovation Districts a competitive advantage over other types of
innovation areas (e.g. science parks (47)).

However, several studies also emphasise that many Innovation Districts are not created solely
because of their economic potential, and question whether a focus on economic measures
alone is sufficient to understanding their success (12, 20, 35, 47, 54). Perceptions of success
could vary, even among organisations involved in establishing Innovation Districts, and as one
participantin a study of Melbourne’s Innovation District observed, a reliance on solely
economic measures of success has its limitations for an intervention with a broader set of
social goals: “There are these very[...] American approaches that looked primarily at measures
of buildings, collected the number of square meters of building or the number of patents or jobs
inthe area[...] which, | guess, is an approach that is often taken to measure success in the US.
But that was only part of the point of MID [Melbourne Innovation District] which has much more
of afocus on well-being and broader goals. So, using those measures was not going to capture
everything” (54, p7). Therefore, a reliance on economic measures alone is unlikely to capture
the full extent to which Innovation Districts succeed (or not). Moreover, quantitative measures
of success are difficult to interpret between different Innovation Districts given their
heterogeneity in terms of form and function (17).

4.4.5 Poverty and educational and economic opportunities

4.4.5.1 Educational opportunities and capacity building

Innovation Districts are not only frequently led by Research and Academic institutes, their
creation can also lead to the development of new academic clusters. In an atypical example,
Suzhou Innovation District was said to have attracted 24 new or existing higher education
institutes to establish campuses within the district who engaged over 70,000 students within
the district (38). More commonly, Innovation Districts were active in terms of making links
with children, young people and schools, as well as undertaking broader lifelong learning
capacity building among community members (for example (36, 42, 48). In one case,
Querétaro (Mexico), there was an explicit strategy for capacity building, in this case supported
by four pillars of (i) educational innovation; (ii) skills development; (iii) digital transformation;
and (iv) lifelong learning (26). Activities aligned with these pillars could be observed taking place
across other Innovation Districts: for example, in Medellin, local high school students were
invited to participate in exercises to create innovative prototypes (42); in West Philadelphia,
university students mentored local high school students to expose students to STEM subjects
(36); while in Chattanooga Innovation District there was a focus on lifelong learning and building
entrepreneurial skills among underrepresented groups (42). Other activities were also reported
to be taking place to build capacity among resident entrepreneurs and start-ups ((36, 55); see
also section on innovation networks). The success and impact of any of these activities was
generally not reported, although some studies noted an overall lack of initiatives to build
capacity, particularly among community members, and attributed this to a lack of organisation
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(48), and perhaps a lack of strategy driving capacity building. In addition, we did not identify any
study in this rapid review that explored the impact of Innovation Districts on graduate
opportunities and trajectories, and the extent to which local Innovation Districts could help with
the brain drain of graduates from local areas.

4.4.5.2 Poverty and economic inequalities

Innovation Districts may be commonly established within areas of deprivation, although there
were few studies that evaluated if and how they helped to address broad economic inequalities
and poverty rates. More commonly, studies appeared to suggest that Innovation Districts
could exacerbate levels of perceived local inequality through introducing further disparities
between new employees and residents drawn to the Innovation District, and existing residents
(32, 42, 56-58). In one study conducted on Boston’s Innovation Districts, some inequalities were
attributed to historic patterns (30), although more commonly studies provided evidence to
suggest that the Innovation District itself appeared to exacerbate levels of inequality through,
for example, skewing income distributions. For example, in a study of Chattanooga Innovation
District, the number of households in the highest income bracket (over ~$75,000) increased
from 5% to 25% of households while the number of the households in the lowest income
bracket (under $10,000) stayed stable (42). As observed by one resident of an Innovation
District in Brisbane, persisting inequalities cast questions about the broader purpose of an
Innovation District: “To me, it seems to be cultivating a new elite. It increases the value of
nothing. It feeds off its over-inflated ego” (58, p11). One potential explanation for these patterns
could be the tensions that exist between private and public sectors. While stakeholders in the
public sector may be clear about the social responsibilities of the Innovation District with
respect to enhancing equity (42, 59), other stakeholders were less clear about these
responsibilities (47, 50), even if they were in receipt of public funding (50). Despite imposing
workforce participation requirements to ensure equitable hiring policies (47), those involved in
developing the Cortex Innovation District in St Louis appeared to be initially reticent to
implement these, citing private developer categorisations (50). This possibly speaks to a
broader point that social dimensions of Innovation Districts are not always at the forefront of
discussions during the planning processes and therefore do not influence outcomes
substantially (47).

Nevertheless, despite potentially exacerbating levels of inequality, a study of areas in
Melbourne found evidence that the employment income distribution within Innovation Districts
was more balanced than in other areas of planned employment (e.g. other forms of industrial
zone) (28). This is one of the few studies to explore the differential effects between Innovation
Districts and other types of area of innovation and planned employment areas. Overall, much of
the literature suggests that many Innovation Districts operate under the assumption that
equitable economic growth follows from economic growth. As noted in Read and Sanderford
(47), those involved in the development of Innovation Districts seem to believe that the
agglomeration of socially responsible companies within Innovation Districts is sufficient to
generate social equity. There is little evidence to support this hypothesis, or even investigation
to explore its validity.
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4.5 Examining the broader impacts of Innovation Districts

4.5.1 Innovation Districts and the creation of communities invested in innovation

4.5.1.1 Innovation Districts as communities with economic resources and civic
amenities

While we examined the ways in which Innovation Districts created collaborative networks
among innovators earlier, the ambitions of Innovation Districts are often —and arguably should
be — broader than economic development alone. Innovation Districts can be regarded as a form
of urban intervention that aims to change the character of an existing community, and a number
of studies offer insights into the extent to which Innovation Districts interact with and are
shaped by the communities in which they develop.

A number of studies speculate that where Innovation Districts are able to develop
community or civic amenities, or develop links with existing amenities, that this may lead
to economic benefits, and conversely the absence of community and civic amenities was
economically detrimental (35, 46, 55, 56, 60, 61). This was often tied to the notion that
Innovation Districts should be mixed use communities (58), and a desire to avoid creating
sectorally and culturally homogenous areas with weak links with more diverse neighbouring
areas (56, 58). Innovation Districts that were successfulin creating vibrant communities were
thought to be at a competitive economic advantage (60, 61), and as expressed by a participant
in one study: “Quality of place is utmost importance while planning and developing knowledge
precincts as without high standards it’s not possible to compete with other overseas locations,
particularly the emerging economy precincts” (61, p739). Incorporating urban revitalisation
within Innovation District strategy was also viewed as a means of garnering political support
(55).

In contrast, a lack of civic amenities within an Innovation District, or connections with
areas with neighbouring areas with stronger amenities, has implications for the quality of
daily life of residents (35, 39, 48, 62). Spaces for social interaction and community spaces
were viewed as important contributors to a feeling of integration. Such facilities also needed to
reflect the character of the community, and even Innovation Districts set up as ‘creative
precincts’ could lack vibrancy and identity, and be perceived by residents as ‘boring’, without
displays of arts and creativity threaded within them (48). The importance of amenities is not
only confined to arts and leisure amenities for example, but also include basic amenities such
as grocery stores (39, 62), and in one example Innovation District in Boston Seaport, residents
had been living without basic amenities for a considerable amount of time and were described
as effectively living in “food deserts” with poor access to grocery and healthy food options (39).
In addition, while Innovation Districts can ostensibly offer opportunities for improving
infrastructure and civic amenities such as local schools, these ‘improvements’ can instead
unintentionally disrupt the social fabric of areas and lead to unanticipated displacement effects
(36). In an example from West Philadelphia, Wolf-Powers (36) provides a detailed account of
how the closure of a school to make way for Innovation District development led to the
dispersal of children to different schools outside the district and disrupted a core part of the
identity of the district.
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One reason why the ‘improvements’ that are integrated within Innovation District developments
lead to such unanticipated effects may revolve that economic ‘placemaking’ and civic
‘placemaking’ can reflect opposing goals (24, 32, 47, 50, 53, 62, 63). Consequently,
Innovation Districts that are perceived to be economically successful do not necessarily have a
wide array of social amenities (63). Several factors could explain such disparities. For example,
mixed function characteristics (for example, residential and commercial premises) can mean
that start-ups are challenged in finding suitable premises in mixed use areas (24), but that
conversely mixed function areas can mean that residents are challenged in finding suitable
amenities in areas with a more commercial focus (62) or are left isolated by the existing
infrastructure (such as legacy railways or canals) which may not be considered an economic
regeneration priority (53). Moreover, some of the evidence illuminates a tension between
creating areas that are attractive to start-ups and innovators and those that meet resident
needs ((32, 50); see also sections below) and that economic investments (e.g. in the tech
economy) erroneously start to become conflated with investments in the community (50). This
can mean that the social value of an Innovation District can become entirely obscured, and any
harmful effects regarded as fateful, and as one participantin (32, p7) reflected on the creation
of an Innovation District in San Diego: “The overarching strategy has become more about
crafting a location attractive to entrepreneurs and innovators, instead of finding support to
create or financially subsidize entrepreneurial and innovative businesses. In this setting, the
originators and proponents of the IDEA district argued that gentrification was inevitable.”

A common point of tension between civic placemaking and economic placemaking was in
the extent to which Innovation Districts represent 24-hour communities (43, 52, 61, 62, 64).
While an Innovation District in Turku, Finland provides an example where efforts to create a 24-
hour community are reported to be successful (52), and an Innovation District in Brisbane
(Kelvin Grove Urban Village) appeared to have successfully dismantled the boundary between
the district and the wider city (61), in several other settings efforts to expand the perceptions of
Innovation Districts beyond areas solely for working and learning appears to have faltered (see
examplesin (43, 61, 62, 64)). This may also be tied the extent to which employees within an
Innovation District are drawn from the local community. As an employee involved with an
Innovation District in Brisbane (Diamantina Knowledge Precinct) reflected, where social
amenities are scarce and/or employees have a weak connection with the local area, it can be
uncommon for Innovation District employees to leave their offices beyond arrival and departure
from work.

4.5.1.2 Innovation Districts as Social Enclaves

Several studies considered the social distance between Innovation Districts and their
existing and immediate neighbouring communities (32, 36, 41, 42, 45, 48, 53, 57, 58, 64, 65).
In some cases the social distance seemed to be such that Innovation Districts seemingly
created ‘enclaves’ of highly skilled knowledge workers and residents. In the absence of
meaningful community engagement, among existing residents, Innovation Districts could be
perceived as a deliberate and long-term strategy to erase the existing identities of communities
and develop new identities commensurate with the needs and goals of new residents with
socially advantaged characteristics (Daniels, Wolf Powers). As a resident and business owner in
West Philadelphia reflected on an Innovation District being spearheaded by Drexel University:
“What you have is the foundation to the infiltration to the neighborhood and they’re all talking
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about education, [how it] will be for the next gentrified families that move into these
communities, so they’re planning for the Drexel teachers, the Drexel students, the Drexel people
that will move to this community in the next 10 to 20 years” (45). More broadly, several studies
reflected on, and presented data to support, the mismatch in the needs of local people and the
opportunities provided by Innovation Districts (35, 57, 58, 64). In some cases, this mismatch
reflected not only socioeconomic opportunities and disparities, but also racial disparities. As
both Daniels (45) and Wolf Powers (36) argue, Innovation Districts could be viewed by local
communities as the latest in a series of policies that have served to marginalise ethnic minority
communities.

Some studies emphasise the challenge facing Innovation Districts, as an ambitious form of
social intervention seeking to unite ‘disparate worlds’ (41) and ultimately to reduce social
distance and ameliorate social inequalities. Even where good intentions exist among the
planners of Innovation Districts, interactions between districts and neighbouring residents can
be rare (41). This can be compounded by the topography, walkability, and physical infrastructure
of Innovation Districts (48, 53, 65), although could be mitigated, in part, by attempts to convert
the spatial characteristics of existing institutions to more extrovert models (65).

Innovation Districts are often pitched as community building initiatives, but this perception
often negates and further marginalises existing communities, ignores their histories, and
devalues the work of existing community-based organisations (36, 45). Rather than seeking to
build communities afresh, the evidence indicates that socially-driven Innovation Districts
should seek to support existing community infrastructure and link existing communities and
areas with their broader settings. However, the success of policy in encouraging linkages
between Innovation Districts and neighbouring communities is highly context dependent (36).

In addition, as a participant in Pancholi, Yigitcanlar and Guaralda (48) observed, such efforts
don’t “happen by osmosis, you need an organisation or a group to take responsibility for actually
making community happen. Building community doesn’t just happen magically”.

An underlying reason why the evidence points towards some Innovation Districts forming
enclaves rather than inclusive districts with porous borders, is that redevelopment is shaped
according to the lens of those with socially advantaged characteristics, and obscures the
lens of existing and marginalised communities (36, 45, 56). In some cases this
redevelopment is described as being pitched towards a ‘gentrified aesthetic’ that eschews the
skills and legacies of existing and neighbouring communities (56), and which results in fewer
opportunities for participation for people with marginalised sociodemographic characteristics
(57, 58, 64). As aresident in West Philadelphia observed, Innovation District developers often
have a very poor understanding of the lives of local residents: “/ probably couldn’t understand
their world, and they probably couldn’t understand my world,” (45, p91).

Even when consulted about the development of Innovation Districts, community concerns
around displacement and exclusion are not heard, and are overshadowed by conversations
about built environment features such as the provision of parking or trees (36). Far from being
co-produced or co-designed with communities, some studies highlight that efforts to engage
communities in the design of Innovation Districts can advance little beyond communities being
informed about new developments (32, 36). In some cases information about new
developments was provided to local communities after decisions were made, leaving little
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scope for meaningful collaboration and where engagement becomes tokenistic as best
(36). In her ethnographic research, Wolf-Powers (36) explores the role of community
organisations in shaping an Innovation District in Philadelphia. She highlights thatin an area
that was historically marginalised, there was a long history of community activism although this
was often stretched. Alongside extensive efforts towards community development with respect
to, for example, youth development or poverty alleviation, the introduction of an Innovation
District meant that community organisations were expected to assume new duties and find the
resources to enter into negotiations with property developers. She also underscores the
disparity between the resources held among community groups and those of property
developers, as articulated by one interviewee: “The politicians are happy to let us fight it out, let
the volunteers go up against the developers. There is nothing inherently wrong with developers;
they’re not terrible people. But there needs to be somebody other than schoolteachers and
artists to line up against these people.”

4.5.1.3 Innovation Districts and Experiments in Urban Lifestyles

The evidence throughout this review overwhelmingly reinforces that Innovation Districts are
heterogeneous areas that differ in terms of industry, governance, scale and location. In addition
to characteristics that unify Innovation Districts, such as multifunctional spaces that operate
under theories of agglomeration, two other themes emerge in the literature. Firstly, that
Innovation Districts are locations of experimentation. In some cases, they can take the form of
testbeds within urban laboratories where new technologies and new ways of working are trialled
(33, 54, 66). Moreover, the language of innovation is deliberate way of communicating their
potential as urban laboratories that can develop interventions to address society’s ‘ills’, and
triggers the financial, political and popular incentives to back these developments (4).

However, this focus on development and improvement is not confined solely to Innovation
Districts, and could also be applied to other areas of innovation (10). Rather than providing
solutions to defined problems, some of the literature emphasises that Innovation Districts
instead offer new ways of living, and that their distinguishing feature is the promise of an
‘urban lifestyle’(43), with new residents being attracted by the promise of an idealised lifestyle
(e.g. the ‘Barcelona lifestyle’ (34) or the promise of ‘hipster friendly’ amenities (25). This lifestyle
is crafted around the tastes and aesthetic of highly skilled newcomers to the area (25, 36, 43,
47, 66), and Innovation District developers in some instances have focussed on “...satisfying the
unique and discerning consumer demands of highly-skilled and highly-educated people
working in knowledge-based industries. Bars, restaurants, entertainment venues, and specialty
retailers targeting this market segment were therefore incorporated into mixed-use
environments” (47). The ambitions around creating a hub for an idealised ‘urban lifestyle’ mean
that community involvement and participatory design exercises have focussed on the look and
feel of Innovation Districts (36, 66) rather than fundamental questions about their function, and
particularly their social function.

From the perspective of residents, the focus on the look and feel of Innovation Districts in the
pursuit of developing an infrastructure commensurate with an urban lifestyle, rather than their
function, represents a missed opportunity to create impactful social change (36). It also means
that the adverse impacts of Innovations Districts are either deprioritised or neglected altogether
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by developers (32, 36, 45). These processes can take place across socioeconomic and racial
lines and include gentrification, studentification (where students rather than wealthy workers
amass in lower-income neighbourhoods (see Daniels)), increasing social inequality,
marginalisation, socialisolation, and consequent displacement. Some of the evidence clearly
outlines how gentrification isn’t solely a benign process resulting in increasing numbers of
‘hipster-friendly’ amenities. Gentrification and studentification results in new residents moving
into an area who can exhibit high levels of mistrust, hostility, and racism towards existing
residents (see (45)). It also results in areas simply becoming unaffordable for existing residents.
Two examples from West Philadelphia document how rising property prices impacts on existing
residents and triggers the risk of displacement (36, 45). In settings where property taxes (akin to
council tax in the UK) are reviewed on a frequent basis®, and are calculated based on an
estimate of the current property’s value, local increases in house prices have a direct impact on
the affordability of an area (32, 36, 45).

4.5.1.4 Ways of enhancing the embeddedness of Innovation Districts within
communities

Although developers may view gentrification and displacement as an inevitable, and even
necessary, part of creating Innovation Districts (32), the literature does provide a number of
examples of strategies that could be deployed to enhance the embeddedness of Innovation
Districts within communities. These success of these strategies and recommendations has
generally have not been formally evaluated within the studies, and often they appear to have
been deployed with mixed levels of success (33, 36, 37, 41, 42, 45,47, 48,52, 53, 56, 57, 59,
67). Strategies and recommendations identified in the evidence include:

1. Identifying the ways in which Innovation Districts can impact communities and
track theirimpact comprehensively: Daniels (45, p149) provides a framework for
tracking the social impact of Innovation District in Philadelphia that includes measuring
the following aspects: “(a) culture, (b) sense of belonging, (c) changes in architecture,
(d) reduction in block parties, (e) preservation of historic sites, (f), retention of houses of
worship, (g) preservation of murals, (h) density, (i) changes from multi-unit to single-
family ratio, (j) increase in students moving into the neighborhood, (k) physical
environment, (1) affordable housing to market rate housing ratio, (m) reduction in on-
street parking, (n), rising land values and property theft, and (n) reduction in vacant lots.”
This framework was developed based on extensive research with residents in the local
area and reflects specific concerns around, for example, the preservation of cultural
heritage (e.g. block parties and murals). Creating such a framework for other Innovation
Districts involves first developing an in-depth knowledge of local priorities.

2. Scrutinise the success of approaches to community involvement and adopt co-
design and co-production principles: Not all policies and practices intended to create
inclusive communities succeed (41, 56), indicating a need to scrutinise and evaluate
policies. Some districts have implemented extensive programmes of engagement (48,
59), thatinclude door-knocking entire communities in an effort to be transparent about
developments (48), and some go as far as claiming to have co-created plans for districts
with residents (42, 52, 59). However, the extent to which the principles of co-creation

8 Unlike in the UK, where the valuation of property is based on values as of April 1511991.
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were upheld, and the views of communities were actually reflected in the final plansiin
allinstances, is unclear. Co-creation can also extend beyond the design phase and into
the implementation and governance of Innovation Districts (for example (36)).
Develop inclusive housing and land zoning policies: We explore the impacts of
Innovation Districts on housing elsewhere in this report, although a number of studies
stress the importance of creating inclusive housing policies that involve, for example,
promotion of housing stock diversity (42) and provide for a variety of land use types (57);
the targeted use of zoning laws (33, 36, 57); employer-assisted housing programmes
linked with ‘hire local’ policies (56); the incorporation of multifamily housing into
development plans (55); the use of annual building fees and service charges for
established corporations within an Innovation District to fund social programmes
including housing (67); and targeted strategies to support residents who may be
experiencing rapid rises in property taxes to facilitate them to remain within and
maintain their homes (36).

Recognise that organisations involved in regeneration can have a poor reputation:
For example, Dublin City Council had acquired a poor reputation among residents;
creation of a new development authority helped to facilitate meaningful engagement
beyond tokenistic consultation (53); other studies also reflect on the reputation of
organisations involved in the creation of an Innovation District and its influence on
meaningful engagement (36).

Address gaps in basic and civic amenities and implement programmes that foster
social connection: Innovation Districts can provide stimulus to enhance the basic
infrastructure of an area which may be more aligned with the needs of current residents
—from expanding access to healthy food to making toilets more available (42, 68).
Alongside enhancing basic amenities, investment in an area could also stimulate
investment programmes aimed at enhancing social connectivity, through for example
mentoring interventions aimed at fostering intergenerational solidarities (68).

Adopt an ecological approach and tailor examples of successful practice to the
needs of the local community: Two studies discussed how either the wholescale
approach or a specific intervention that had been trialled elsewhere had been adapted
to reflect the local context (52, 68). For example, in Turku, Finland: “the development
process of the TSP [Turku Science Park] area did not involve direct adoption of any
foreign models. It took an explicitly bottom-up and participatory approach, which was
important partly because the resources of a wide pool of public and private actors were
needed to realize the ambitious vision. Yet, the process corresponds to international
trends of promoting innovation-led urban and regional development, including most
recently the creation of IDs” (52, p87). A further study advocated an approach to
designing Innovation Districts that adopted a ‘whole ecosystem perspective’ that could
better anticipate crunch points in inclusion.

Community autonomy in spending decisions through community trusts was
identified in two studies of the same District (36, 45) as a means of enhancing the
embeddedness of Innovation Districts within communities and ensuring meaningful
engagement of organisations to tackle issues around, for example, housing and
inclusion. In addition, within this Innovation District, a new dedicated site had been
created to foster neighbourhood partnerships (36).
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4.5.2 Housing

Housing is a strategic priority in the creation of most Innovation Districts (for example (31,
32, 36, 37,42,45,47, 48, 52, 67)). Often this was a deliberate strategy to increase the overall
number of housing units, as well as the number of affordable housing units available. However,
the level of units designated as affordable is ostensibly low in some cases (for example 15% of
12,000 new units in Boston (39)), and there are other concerns about whether affordable units
are truly affordable, and whether they are accessible to existing residents or being made
available only to new residents (e.g. students) (45). In some Innovation Districts however, the
provision of new housing of any type may not considered a priority (e.g. Cortex (St Louis) (32))
and in other districts that are developed for commercial reasons alone, even if new housing is
incorporated within the strategy for the district, there may be little attempt to ensure new
housing remains affordable to existing residents (e.g. IDEA (San Diego) (32)). In some districts,
there were examples where, despite ambitious commitments around the provision of new
housing, there was evidence that housing targets had been delayed. Evidence from Barcelona
suggests that after fourteen years, approximately 35% of the social housing target had been met
(31). In other settings, housing commitments changed to reflect the evolving nature of the
Innovation District (37). There was some speculation that housing commitments could be
linked to funding raised through the revenue that was generated in the early stages of an
Innovation District (47, 53).

Although public housing targets in @22 Barcelona may have been missed (31), other evidence
underscores that mechanisms exist within Barcelona’s strategy for future development and
equitable housing growth. These mechanisms took the form of a set of ‘value capture’
policies, where funds were secured through increased taxes and fees for higher-density
development rights and land was ceded for public housing. In retrospect, the ambitions and
targets for affordable housing have been viewed as lacking ambition, although such a model
could be adopted elsewhere with a more ambitious set of targets determined early on (67).
Chattanooga’s Innovation District (Tennessee, USA) also uses a form of ‘value capture’ to
incentivise the provision of affordable housing; here real-estate developers are offered property
tax breaks on new or redeveloped housing if they guarantee a proportion of properties are made
available to renters who earn less than 80 percent of the area median income (42).

Despite ambitions and efforts within many Innovation Districts to develop inclusive housing,
ultimately, the literature suggests that Innovation Districts have tended to exacerbate
housing pressures particularly around affordability (4, 32, 36, 45, 48, 58, 68). These concerns
are foreseen as inevitable by developers (32), residents, and community leaders (48) alike, as
articulated by one community leader in Sydney’s Macquarie Park Innovation District: “because
this area is in high demand, the prices are going up, up, up. And it just pushes people out
further.” (48, p19). These concerns are exacerbated in areas where property taxes are regularly
reviewed and rise in line with neighbourhood property prices, putting pressure on residents
wishing to move within the Innovation District as well as those who are staying put (36, 45).

Not only were Innovation Districts viewed as becoming unaffordable for local residents, but
some studies also suggested that housing provision was not meeting the needs of innovators
and start-up owners, some of the very new residents Innovation Districts were hoping to attract
(4, 56). Evidence indicated that even when housing was designed with the needs of start-up
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owners and innovators in mind, that this housing was consumed by a richer demographic (4).
Evidence from entrepreneurs in Australia working in and around Innovation Districts highlights
the link between good quality, affordable, and flexible housing for innovators, and productivity
and economic success (56), and as articulated by one interviewee, poorer quality housing has
an impact on productivity: “Being able to sleep is massive for productivity, and like at that
period... | was turning up at the coworking space seven days a week for six weeks straight or
something... So, you do need the sleep part. So therefore, yeah, share-houses, Airbnb, hostels,

that all can all be a cost to you. You might save money but you’re actually losing physical values

like productivity” (56, p34).

Some studies provided quantitative evidence on the rise of housing costs within Innovation
District areas and the extent to which Innovation Districts were meeting local housing needs
(Table 4).
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Table 4: Change in Housing Affordability for Selected Innovation Districts

Study

Location

Change/Affordability Measure

Comparison

Daniels (45)

West Philadelphia

Change in availability: Between 2007-2019, 823
new units built within Mantua District (neighbouring
district): Overall 23% designated as affordable

Change in availability: 45% of units built
2011-2019. 0% of these are affordable
housing units.

Kayanan, Drucker
and Renski (32)

San Diego Change in rent: Mean rent increased by $894 in the | Change in rent: Mean rent increased by
Innovation District between 2000 and 2019 $602 in neighbouring districts between 2000
and 2019
St Louis Change in rent: Mean rent increased by $213 in the | Change in rent: Mean rent increased by

Innovation District between 2000 and 2019

$239 in neighbouring districts between 2000
and 2019

Lee (68)

West Philadelphia

Change in rent: Median rentincreased by 51% in
the Innovation District between 2000 and 2013

Change in rent: Median rent increased by
9% in the Philadelphia as a whole between
2000 and 2013

Wolf-Powers (36)

West Philadelphia

Change in rent: Gross Median rent increased by
107% in within East Mantua District (neighbouring
district) and 30% in West Mantua between 2000
and 2014-18

Change in rent: Gross Median rent
increased by 22% in Philadelphia as awhole
between 2000 and 2014-18

Change in property value: Median home value
increased by 218% in within East Mantua District
(neighbouring district) and 92% in West Mantua
between 2000 and 2014-18

Change in property value: Median home
value increased by 77% in Philadelphia as a
whole between 2000 and 2014-18

Change in real estate tax: Median real estate tax
increased by 66% in within East Mantua District
(neighbouring district) and 46% in West Mantua
between 2000 and 2014-18

Change in real estate tax: Median real
estate taxincreased by 8% in Philadelphia as
a whole between 2000 and 2014-18
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Further exploration of Table 3 shows that while perceptions and observations of the impact of
Innovation Districts suggest that housing affordability is a widespread concern in the literature,
quantitative data clearly showing this derives from a comparatively small number of Innovation
Districts. In addition, while the evidence above and within the table is overwhelmingly
suggestive that Innovation Districts trigger disproportionate rises in housing costs and present
pressures for new and existing residents, at least one Innovation District (Cortex, Table 3)
appears to have experienced more moderate rises in housing costs in line with neighbouring
districts.

4.5.3 Environmental impact and transport

There was comparatively little evidence tracing the environmental impacts of Innovation
Districts. Two studies appeared to indicate that Innovation Districts had the potential to
become testbeds for the development and/or implementation of new technologies (54, 69),
with conspicuous commitments and demand for impactful sustainability measures thought to
be on the rise among prospective tenants of Innovation Districts (47). Despite increasing
enthusiasm, studies suggest that efforts to promote sustainability were opportunistic and not
explicitly embedded within strategies with sufficient detail (47, 54).

Although the evidence indicated that overall sustainability strategies were lacking, it also
showed that several Innovation Districts were taking measures to promote active travel (39, 47,
48, 50) and public transport (39, 52) within their areas. For example, in the case of Macquarie
Park Innovation District (Sydney), initiatives to improve sustainable and active forms of
transport included setting up a bike committee, offering discounts and equipment, and creating
purpose-built tools and apps (48). Moreover, walkability and public transport were viewed as
desirable features across a number of Innovation Districts (for example (47, 52)), and there was
some evidence that members of the public perceived the creation of Innovation Districts as
improving the walkability of local areas (58). One feature often discussed as impeding
walkability was the presence of large roads or railways that bifurcate several Innovation Districts
at key points (35, 52, 53, 61). These contributed to perceptions of the Innovation District being
cut off from neighbouring districts and city centres, and perhaps contributing to the impression
that Innovation Districts can form enclaves. In Turku, the future vision includes plans to tunnel a
highway that currently bifurcates the Innovation District (52).

While not discussed extensively in empirical studies, the architectural character of new
buildings could also influence the environment within Innovation Districts. In a study of West
Philadelphia’s Innovation District, new buildings within the Innovation District lacked the
distinctive architectural features of existing building stock and presented a visible and divisive
sign of development (45).
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4.6 Identifying characteristics of successful Innovation Districts

An initial goal of this rapid review was to identify characteristics that are aligned with successful
Innovation Districts. we did not define success; evidence suggests it varies significantly across
Innovation Districts, depending on their initial goals. For example, some of the existing literature
in this area marks a distinction between mission-oriented Innovation Districts (1) — those that
involve a diversity of organisations collaborating on place-based, socio-technical innovation (1)
—and others. We might also contrast mission-oriented Innovation Districts with commerce-
oriented Innovation Districts — those where innovation to address a social challenge is not a
core ambition. Our exploration of the literature showed little relationship between sets of
studies that assess economic performance, and those that assess their broader impacts.
However, our earlier analyses of data from the Atlas of Innovation Districts (11, 12) also
examined the correlation between selected economic indicators, and an indicator of
meritocracy. We observed that several Innovation Districts appeared to struggle to create areas
that were both economically productive and meritocratic in nature. Here, we extend the re-
analyses further.

4.6.1 Identification of successful Innovation Districts: Reanalysis of the Atlas of
Innovation (31)

Our interest here is in identifying areas that strengthen economic performance and stimulate
equitable opportunities. We use proxy indicators to explore this drawing on those presented by
Burke and Gras (12) (see descriptions in table 5). The data is based on ranking the Innovation
Districts against one another; we acknowledge that this approach does have its limitations, and
not least that it may fail to convey that all Innovation Districts may be performing well compared
to other areas of innovation (e.g. Science Parks). We note a negative correlation between the
two indicators of equitable opportunities, emphasising that meritocracy within a districtis not
always commensurate with the creation of job opportunities beyond an Innovation District.

Table 5: Indicators of successful Innovation Districts

Domain and measure Indicators used

Ranked Innovation Intensity: based on the proportion of
Economic performance: The top employees engaged in innovative employment

40% based on the average rank of | Ranked Innovation Performance: based on the proportion
ranked indicators of sales generated of all sales

Ranked Innovation Sales per Employee

Ranked Meritocracy Index: based on the ratio of income
earned to net worth of individuals (NB: a higher value is

. . indicative of income being generated through active
Equitable opportunities: The top

participation in the economy and that these opportunities
40% based on the average rank of

o are accessible).
ranked indicators

Ranked Ratio of Additional Job Opportunities: the ratio of
induced employment (additional support jobs created in
the economy) to the Innovation District’s total employees
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From the full list of 50 Innovation Districts, we highlight the following (Table 6) as examples that
ranked highly for both economic performance and equitable opportunities (excluding one, Oak
Ridge Innovation District, with missing data for meritocracy).

Table 6: Innovation Districts identified as highly ranked in economic performance and equitable opportunities

—data from (12)

Included in
. Qualitative
T fl t
){pe 'o nnovation Name State; US Region Comparative
District
Analysis
(QCA)
Entrepreneurial Downtown Houston Texas; Southwest No
Entrepreneurial Google, Silicon Valley California; West Yes
Entrepreneurial Apple, Silicon Valley California; West No
Entrepreneurial South of Market (SOMA) California; West No
Entrepreneurial San Jose Boomerang, Silicon Valley | California; West Yes
Industry Microsoft Software Cluster Washington; West | Yes
Industry Facebook, Silicon Valley California; West No
Local Government Downtown Detroit Michigan; Midwest | Yes
Massachusetts; Yes
Research & Academia Harvard Square North East
Massachusetts; Yes
Research & Academia Kendall Square North East
North Carolina; Yes
Research & Academia Research Triangle Southeast
Strategic Governmental Ames Research Center, NASA California; West Yes
New Mexico; Yes
Strategic Governmental Sandia National Laboratories Southwest

We explore the evidence further through analysing the data for those Innovation Districts

included within 25 case studies of the total 50 Districts included within the Atlas of Innovation.

These case studies provide a wider range of characteristics to consider and of the 13 areas
above, nine are also included within the case studies. We also identify areas that were ranked
within the 40% lowest for both economic performance and equitable opportunities, and

matched six of them to the 25 case studies, we regarded these as the least successful (see

earlier caveat).

4.6.2 Factors explored in examining why some Innovation Districts succeed more

than others and analytical method

Our dataset, which was analysed using Qualitative Comparative Analysis (QCA), contains
observations from nine Innovation Districts considered most successful—performing well

economically and providing equitable opportunities—and six considered least successful. QCA
has its basis in set-theoretic logic, and is well-placed in synthesizing data from a small humber
of cases to uncover complex configurations of conditions observed to overlap with an outcome
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(70). We followed guidance provided elsewhere in creating our QCA solution (71), and ran a
series of diagnostic tests to ensure the quality of our solution®.

We are limited in the scope of the analyses by the range of factors available, which tend to focus
on the physical and commercial characteristics of the Innovation Districts, as opposed to the
broader social and contextual characteristics or characteristics reflecting the way the
Innovation district is run (e.g. governance arrangements). The characteristics we considered
include those reflecting the scale, location, type, employment ecosystem, and the extent to
which the Innovation District included a high concentration of residents and the extent to which
it was a mixed function area (table 7).

Table 7: Characteristics of Innovation examined as predictors of success — data from (12)

Characteristic Measures

Scal Whether the Innovation District is under 5 square miles (small district)
cale

Whether the Innovation District is over 15 square miles (large district)
Location Whether the Innovation District is located in the West of US
Whether the Innovation District is led by Research and Academia

Whether the Innovation District is led by Commerce (start ups
Type (Entrepreneurial districts) and larger organsations (Industrial) combined)

Whether the Innovation District is led by Government (Local Government
and Strategic Government Investment combined)

Whether the Innovation District has a high concentration of employees
(over 12,000 per square mile in high concentration areas or lower)

Employment ecosystem - — - -
Whether the average business size is equivalent to small business

definitions (under 30 employees per company)

Whether the Innovation District has a high concentration of residents
(using a threshold of 3,882 per square mile as an indicator of a high
density cluster, based on EEA thresholds (see (72)))

The extent to which the area is identified as an Innovation District within

Mixed function -
residential density

Identity

sources beyond the Atlas of Innovation Districts

As we have a relatively limited set of cases (Innovation Districts; 16 in total), we are only able to
examine the way that 4-5 of these trigger the outcome (being most or least successful)
simultaneously. Our data table, table 8 below, shows the distribution of selected characteristics
from the Atlas of Innovation Districts by the classification of most and least successful.

° No contradictory configurations were detected and no contradictory simplifying assumptions were made in
accounting for logical remainders (combinations of conditions not supported by observed cases
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Table 8: Data table used for Qualitative Comparative Analysis — data from (12)

Locatio
n Type Scale Employment ecosystem Mixed Use Identity Outcome
« 50 £t s
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7] [ © = Q £ QOO0 o < = = L o
o o ®© 2 o 3 o 3 o Q@ w0 . 2 Wy 2% 3 s o2 o
o = g2 S 3 x5 z5 255 | T59E|T888¢% 3 E 3
Harvard Square 0 1 0 1 0 1 1 1 0.8 1
Kendall Square 1 0 1 0 1 1 1 1 1
Pittsburgh Innovation
District 0 1 0 0 1 0 0 1 1 1 0
Purdue Innovation District 0 1 0 0 1 0 0 1 1 1 0
Research Triangle 0 1 0 0 0 1 0 0 0 1 1
Google Software Cluster 1 0 1 0 0 1 0 0 0 0.2 1
San Jose Boomerang 1 0 1 0 0 1 1 0 0 0.2 1
Microsoft Cluster 1 0 1 0 1 0 0 1 0 0.2 1
Cortex 0 0 0 1 1 0 0 1 1 1 0
Downtown Detroit 0 0 0 1 1 0 1 1 0 1 1
South Lake Union 1 0 0 1 1 0 1 1 1 1 0
NASA Ames Research
Centre 1 0 0 1 1 0 0 0 0 0.8 1
Jefferson National
Accelerator 0 0 0 1 1 0 1 0 0 0.8 0
Los Alamos 0 0 0 1 0 1 0 0 0 0.8 0
Sandia 0 0 0 1 0 1 0 1 0 0.8 1

Key: All 0 indicate characteristic is absent (No); All 1 indicate characteristic is present (Yes). Exceptions:
Success Indicator: 0= Least Successful, 1 = Most Successful; West: 1= Located in one of the 9 states in the US West Region, 0= Located in another US region;

Self-identify as an Innovation District: 1=Evidence identified; 0.8=Area discussed within context of Innovation District within sources beyond the Atlas of Innovation Districts; 0.2=No evidence identified

that area is viewed as an Innovation District within sources outside the Atlas of Innovation Districts
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4.6.3 Analysis and solution

From the data table, we examined selected characteristics that aligned with the most
successful Innovation Districts, and identified a set of characteristics emerged that helped to
explain most successful Innovation Districts. A ‘truth table’, where each row represents a
configuration of Innovation Districts with a specific set of characteristics, was created to
explore the characteristics that align with the most successful districts (those that had
comparatively high economic performance and high equitable opportunities, see table 9,
below). This contained five conditions (factors) that helped to explain the outcome —we note
that the condition:case ratio here is slightly higher than might be desired and is borderline
acceptable (70).

Table 9: Truth table for Qualitative Comparative Analysis (QCA) exploring factors explaining most successful
Innovation Districts — data from (12)

n
5 = B g £
= c
[} £ 2 g [] E <)
N © T —
=" 5 c = () n - b1
”n o ST o @ = 4 [y o
o O ] T @ o - ° 5 3

T f 7] i -

o [=3) o =} [3} [}
ez 2 GEJ 8 s TE' ® o ® 7 o« "5
- P A n T
o £ £ F2) 2ot 0 o a iy g
e} o ) » o n = O ()] 3] o = o +

o £ c - c Qg k) o g (3] oSw
o ® o N o 2 c = - = 2
o0 £ - o 2 ) o ] =g}
o = = he] — T =T 3 e i o c
S o o £ 560 | a9 @ 17 € 2 2 0
g2 5 WSz | WO o 3 5 5 o 9
< 5 o ISE|Icea < = pd (&) a £

0 0 0 0 0 1 2 1 1
1 0 1 1 1 1 2 1 1
0 0 1 0 1 1 1 1 1
0 1 0 0 1 1 1 1 1
0 1 1 0 0 1 1 1 1
1 0 0 0 0 1 1 1 1
1 1 1 0 1 1 1 1 1
0 0 1 1 1 0 2 0 0
0 1 0 0 0 0 1 0 0
0 1 1 1 1 0 1 0 0
1 1 0 0 1 0 1 0 0
1 1 1 1 1 0 1 0 0

Key: All 0 indicate characteristic is absent (No); All 1 indicate characteristic is present (Yes). Exceptions:

Least Successful: 1= Most Successful, 0= Least Successful;

for crisp-set QCA, consistency scores are expected to be as close to 1 as possible (perfect consistency)

2PRI Proportional Reduction in Inconsistency — a measure of how well a configuration distinguishes between the outcome and

its negation

Boolean minimisation of this table generated a solution that identified four pathways - or causal
recipes —that are aligned with the characteristics of the most successful Innovation Districts
(table 10).

®While this ratio is likely to provide a consistent result, there is a risk that the solution generates results on random
data 73. Marx A, Dusa A. Crisp-set qualitative comparative analysis (csQCA), contradictions and consistency
benchmarks for model specification. Methodological innovations online. 2011;6(2):103-48..

47



Table 10: (Intermediate) Minimised Solution — data from (12)

Raw
L. Inclusion
Pathway Pathway Characteristics Coverag Cases
Score
e

1 Higher Density Employment AND Lower Residential Density 1 0.33 3
2 Smaller Area AND Lower Residential Density AND Larger Business Size | 1 0.22 2
3 Lower Residential Density AND Not Government-led AND Larger Area 1 0.33 3
4 Higher Density Employment AND Not Government-led AND Small 1 0.22 2

Sized Business Areas AND Not Government-led

Total solution 1 1 1

Pathway 1 - Innovation cluster: The first pathway aligns with the characteristics of three
diverse cases — Microsoft Cluster, Sandia Laboratories, and Downtown Detroit. These
Innovation Districts have higher density of employees but have a lower density of residents. This
pathway is indicative of an Innovation Cluster — where there is clustering of innovative
employment but not necessarily within a multifunction area composed of a high resident:
employee ratio.

Pathway 2 - Innovation cluster driven by large business: The second pathway aligns with the
characteristics of two cases — Microsoft Cluster, and Ames Research Centre (NASA). These
Innovation Districts have a lower density of residents and a large business size, but remain
concentrated within small geographic areas. This pathway is indicative of an Innovation Cluster
driven by large businesses — both cases supporting this pathway are named after the largest
organisation in the district.

Pathway 3 - Science park hybrid: This third pathway is supported by three diverse cases -
Research Triangle, Google Software Cluster and San Jose Boomerang. All three cases occupy
larger land areas, with low residential density, and do not involve local or strategic government
involvement. Consequently, this pathway is indicative of Innovation Districts that may be in
transition, and retain some of the geographic characteristics of Science Parks.

Pathway 4 - Classic Innovation District Model: This fourth pathway is supported by two
similar cases — Harvard Square and Kendall Square — and located within proximity of one
another in the Boston area. Both are characterised as having small businesses concentrated
within small geographic areas with a high concentration of employees. Both districts are also
led by Research and Academia (and not strategic or local government-led).

The results of the QCA underscore three elements:

1. Several successful Innovation Districts may, in fact, share characteristics with
Innovation Clusters. We define Innovation Clusters as sharing several characteristics
with Innovation Districts, but without the emphasis on mixed functionality combining
commerce, innovation, industry and residential areas within a single district. Innovation
Clusters focus on creating concentrations of interconnected industries usually with a
view of creating a competitive advantage. The cases here appear to suggest thatin doing
so, such a model can also create equitable opportunities.
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Our solution highlights that Innovation Districts are not discrete entities, but are areas of
transition. Context matters in the interpretation of these data, and we are unable to
ascertain how far into the journey towards becoming an Innovation Districts any of the
areas included in the analysis actually are. In pathway 3, we speculate that Innovation
Districts may be in transition away from science park models. From a planning
perspective, the emergence of this pathway also underscores that Innovation Districts
need not be exclusively small areas or, consequently, be located within very dense areas
of workers and employers.

We note the identification of Harvard Square and Kendall Square as two areas which are
successful and appear to closely match our original conceptualisation of Innovation
Districts as predominantly urban areas, characterised by high residential and employee
density and with a concentration of small to medium sized businesses. However,
context does matter in this interpretation. For example, Downtown Detroit is also
included as an example of a successful Innovation District (in a different configuration).
Here, since the 1950s there has been substantial depopulation taking place, and while
there is relatively low population density within the Innovation District, the absence of
change data means we are unable to explore further whether the presence of an
Innovation District has slowed or even reversed local trends around depopulation and
low density, based on the evidence included in this rapid review.
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5 Conclusions

5.1 Summary

Table 11: Summary of evidence from synthesis

Domain Summary of review findings Volume of Quality of Breadth of Additional notes
evidence evidence Innovation Districts
Innovation Districts are hubs for the creation of highly skilled jobs 2 studies (32, 33) Evidence from 2 Innovation | There is little evidence
related to Research and Development Districts available that
demonstrates to what
A meta-analysis of the proportion of roles within an innovation 2 main sources Evidence from 50 extent and how
district that are directly linked to innovation stands at 34%;95% Cl: (12, 28) Unclear Innovation Districts and a Innovation Districts
29-40%. These proportions are higher in Districts led by Strategic city-wide analysis Lead to Job Creation. A
Government Initiatives than Local Government Initiatives. high proportion of
employmentin
innovation is not
necessarily aligned with
opportunities for all.
tser::t- Studies emphasise that the diversity of businesses and 7 studies (4, 39, Studies examining single Some Innovation
. organisations, and not just the absolute numbers, may be more 40, 42-45) case studies or fewer than Districts supported very
zito::nT;Z important as indicator of the success of an Innovation District. 5 within a study small organisations

On average, companies within an Innovation District employ 23.4
staff, corresponding with a ‘small’ sized enterprise.

Evidence from 50
Innovation Districts

(average 14.5
employees per
company) through to
much larger
organisations (average
129.8 employees per
company)

Co-location alone is not sufficient to trigger collaboration between
companies. The physical design of an Innovation District, the
balance of companies (a mixture of sizes), and the coordination of
formal networking events helps to foster collaboration.

9 studies (29, 34,
35, 38, 39, 43, 46-
48)

Studies examining single
case studies or fewer than
5 within a study
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Long-
term
economic
outcomes

Some studies present compelling descriptive data demonstrating
that the creation of an Innovation District is associated with tens of
thousands of new roles

Among 50 Innovation Districts in the US, the unemployment rate
stood at 5%;95% CI: 4-7%, although there was substantial variation
and evidence suggested that some Innovation Districts make little
difference to unemployment rates.

Secondary Analysis of data for 50 Innovation Districts in the US
shows that for every job created within an Innovation District, 1.67
support jobs are created in the broader economy™".

Studies suggest that the roles created within an Innovation District
are largely inaccessible to local residents.

3 studies (35, 39,
40)

2 sources (12, 32)

Analysis of 1
source (12)

3 studies (35, 36,
45)

Studies examining single
case studies or fewer than
5 within a study

Evidence from 50
Innovation Districts and
study examining four case
studies

Evidence from 50
Innovation Districts

Studies examining single
case studies or fewer than
5 within a study

There was wide
variation across this
indicator, with the
number of additional
jobs ranging from 0.2 to
4.78 additional support
jobs created.

Innovation Districts were active in terms of making links with
children, young people and schools, as well as undertaking broader
lifelong learning capacity building among community members.
However the success of these activities is unclear

4 studies (26, 36,
42,48)

Studies examining single
case studies or fewer than
5 within a study

Evidence suggested that Innovation Districts could exacerbate
perceived levels of local income inequality.

5 studies (32, 42,
56-58)

Studies examining single
case studies or fewer than
5 within a study

One study provided indicative evidence that Innovation Districts
provided more equitable employment than other types of areas of
planned employment (e.g. industrial zones)

1 study (28)

Single study examining
Innovation Districtsin a
single city

Where Innovation Districts are able to develop community or civic
amenities, or develop links with existing amenities, this is perceived
to lead to economic benefits. Conversely the absence of community
and civic amenities was perceived to be economically detrimental.

6 studies (35, 46,
55, 56, 60, 61)

Studies examining single
case studies or fewer than
5 within a study

A number of Innovation Districts struggle to form 24-hour
communities (i.e. areas where people work and live).

4 studies (42, 60,
61, 63)

Studies examining single
case studies or fewer than
5 within a study

" This is a function of the number of innovation-related jobs. The developers of the atlas estimate that across all Innovation Districts, each innovation-related role consistently
generates 5 additional support jobs in the broader economy
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Long-term residents of Innovation Districts and the areas
immediately bordering Innovation Districts are likely to be socially
distanced from new residents and employees.

Social distance occurs across socioeconomic and racial lines and
evidence suggests that there is little understanding of the local
context and patterns of repeated and sustained marginalisation
experienced by communities in some Innovation Districts.

11 studies (32,
36,41, 42, 45, 48,
53,57, 58, 64,
65).

2 studies (36, 45)

Studies examining single
case studies or fewer than
5 within a study

Studies examining the
same Innovation District

Engagement with residents can appear tokenistic with a tendency to
avoid conversations about what residents need. There exists a
mismatch between the resources that developers hold to engage
with communities, and the resources that communities have to
enter into negotiations.

2 studies (32, 36)

Studies examining single
case studies or fewer than
5 within a study

Strategies have been recommended and/or deployed to enhance the
embeddedness of Innovation Districts within local areas. These
appear to have mixed success and not to have been fully evaluated.

14 studies (33,
36, 37,41, 42, 45,
47,48,52,53, 56,
57,59, 67)

Studies examining single
case studies or fewer than
5 within a study

The literature suggests that Innovation Districts have tended to
exacerbate housing pressures particularly around affordability

7 studies (4, 32,
36, 45, 48, 58, 68)

‘Value capture’ policies, where funds are secured through increased
taxes and fees and then reinvested to offer subsidised housing
and/or tax relief to lower income residents could help address
housing pressures. The success of such measures is unclear and
such measures have not to have been fully evaluated.

2 studies (31, 67)

Studies examining single
case studies or fewer than
5 within a study

Several successful Innovation Districts may, in fact, share
characteristics with other areas of innovation. Examples of those
that resemble Innovation Clusters, Hybrid Science Parks as well as
those the resemble a ‘classic’ model were identified as successful.

Analysis of 1
source (12)

Evidence from 50
Innovation Districts
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Innovation Districts offer an opportunity to address economic and social issues in primarily
urban areas. The evidence in table 11 highlights that there is strong, although not conclusive,
evidence to support the assertion that Innovation Districts help to improve the economic
performance of local areas through creating highly-skilled employment opportunities as well as
increasing the number of jobs in the broader economy. However, the evidence also indicates
that many Innovation Districts operate under assumptions of co-location and trickle-down
economics alone. With respect to the first, Innovation Districts appear to operate under the
assumption that co-location — both in terms of agglomeration of high-tech companies being
located next to each other and next to areas of social inequality — is sufficient to stimulate
collaborative networks of socially conscious companies that also engage with local
communities. The evidence included in this rapid review underscores that co-location alone is
not sufficient to ensure collaboration between organisations within an Innovation District or
sufficient to ensure engagement with broader communities. Similarly, the assumption that
economic opportunities trickle down to local communities is also not borne out in the evidence,
which appears to indicate that Innovation Districts risk becoming enclaves characterised by
unequal distributions in the production and distribution of wealth. Despite this pessimistic
summary we also note that:

(i) examples exist of Innovation Districts that appear to perform well economically and
appear to have more equitable distributions of labour market opportunities and
these are identified in section 4.5. More in-depth understanding of these through
further primary research could help to develop a deeper understanding of how
future Innovation Districts should be planned; and

(i) measures have been identified that could help to address some of the issues raised
including:
Aim Potential strategies
Better theorising and Identify the ways in which Innovation Districts can impact
evaluation of the communities and track their impact comprehensively
relationship between
Innovation Districts Adopt an ecological approach and tailor examples of successful
and communities practice to the needs of the local community
Address housing Develop inclusive housing and land zoning policies

pressures early in
the life cycle of Explore the value of ‘value capture’ policies
Innovation Districts

Better community Scrutinise the success of approaches to community involvement
engagement strategies and adopt co-design and co-production principles

Provide community autonomy in spending decisions through
creating community trusts
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Address gaps in basic and civic amenities and implement
programmes that foster social connection

Recognise that organisations involved in regeneration can have a
poor existing reputation; consider if they are the right organisation
to lead on engagement

5.2 Strengths and limitations

This review presents a rapid review of the evidence on Innovation Districts. While we followed
the guidance around conducting rapid reviews (74), we note some departures from this
guidance below and some further limitations:

We were unable to involve key stakeholders during the process of developing this rapid
review.

We were unable to employ a stepwise approach to inclusion and place a higher
emphasis on higher quality studies (see discussion point below).

The guidance suggests to limit grey literature searches, although several key findings in
this review derive from grey literature. A potential risk of the rapid review approach is
that empirical studies published in the grey literature were missed.

A single reviewer extracted data using a pilot form, although we did not consistently use
a second reviewer to check for correctness or completeness of extraction.

We used a valid risk of bias tool, the MMAT tool (21), although found this challenging to
implement across the study designs included in this review. We observed that:

o Several studies could not be assessed using the tool as we were unable to
satisfy the screening criteria, particularly with respect to assessing whether the
collected data allow for addressing the research questions. Several studies
named methods - such as interviews — although did not provide any further data
on number, analysis plan, or provide any indication of how the data contributed
to the findings.

o Several of the studies could not be assessed through the MMAT tool as their
design could not be assessed using the tool. For example, we found it
challenging to attempt to assess GIS-based studies using this tool.

o Oneimportant source of data was from a database.

While not recommended within the guidance, this review did not include a subject
specialist within the review team, and there may be instances where the reviewers
could have misinterpreted the meaning of concepts and/or data.

Finally, given the rapid nature of this review, some studies were identified as being
potentially eligible but were not accessible within our timeframes (these were (75-82))

A protocol for this review was published (9) and we note the following departures:

Although our protocol deemed it unlikely that a meta-analysis would be possible, we
were able to conduct meta-analyses of proportions where the data supported these. In
several other cases, however, meta-analyses were not possible either because of
missing sample size or because there was no measure of precision available.
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- We were not able to create a logic model based on the results in stage 1, and given the
heterogeneity in Innovation Districts encountered, we decided not to attempt to create a
model based on the results in stage 2.

- We did not anticipate that the contents of a database - the Atlas of Innovation —would
be available for secondary analysis.

Finally, we highlight three major limitations related to the evidence in this review:

(i) We restricted the evidence to empirical evidence on self-defined or researcher-
identified Innovation Districts. However, the inclusion of researcher-identified
Innovation Districts is somewhat problematic, given that these areas may have been
identified through different approaches, and may not have shared the same goals as
Organised Innovation Districts.

(i) Secondly, our ability to interpret comparisons across different Innovation Districts is
hampered by limited analysis and reflections within several studies of how
characteristics influence impacts. For example, the date and stage of the Innovation
District, as well as the context before the implementation of plans to develop an
Innovation District, are often not discussed in relation to the impacts.

(iii) Thirdly, we observed a disconnect between studies that evaluated to economic
impacts of Innovation Districts, and those that evaluated broader social impacts
(including, for example, on housing) and levels of community engagement. There is a
need for research that explores the impact of Innovation Districts from a systems
perspective.

5.3 Implications

Based on the summary of evidence, we highlight the following as potential policy and research
implications.

The need for guidance around parameters, stages, expected outcomes, and theory for the

development of Innovation Districts.

The evidence in this review emphasises the heterogeneity in Innovation Districts. While this may
represent a degree of flexibility to those interested in establishing Innovation Districts, this also
means that the notion is subject to conceptual drift without further parameters. There is a need
to clarify the aims of Innovation Districts, and in some cases distinguish between those that are
more mission focussed (1) and those that emerge from agglomeration for commercial benefit.
Umbrella Organisations such as UK Innovation Districts and policy organisations such as the
Brookings Institution could play a role in addressing the following points:

1. Innovation Districts encompass a spectrum of models, and purposes. To ensure that
Innovation Districts and their potential can be better understood through comparative
studies, there is a need to develop more concrete dividing lines to understand when an
area represents an Innovation District, an emerging Innovation District (i.e. where a plan
for an Innovation District is being enacted but is not fully implemented), and when an
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area represents a different model altogether. Based on the evidence, it is not clear what
the early stages of implementing a strategy to develop an Innovation District might look
like, and even when developers might be able to identify that they have created an
Innovation District.

The role of Innovation Districts as social interventions needs further clarification. Some
of the evidence suggests that Innovation Districts are developed without a mission to
address inequalities and deprivation, alongside missions to stimulate economic growth.
The extent to which this type of area should fall within the scope of an Innovation District
is unclear. While this may seem a tautological point, it does have a practical implication
around where future Innovation Districts should base their learning.

There is a need to consider developing a core outcomes framework for current and
future Innovation Districts to better facilitate comparisons between Innovation Districts.
The Atlas of Innovation Districts provides a hugely valuable blueprint for metrics that
could be used (12). We would advocate for umbrella organisations and others to support
expansion of this type of resource to (i) encompass social indicators; (ii) expand to
include global Innovation Districts; (iii) to include a plan for regular updates of the data.
From our own perspective, a UK Atlas of Innovation Districts would have represented a
valuable resource to better understand if and how Innovation Districts ‘work’.

Innovation Districts appear to trigger economic benefits, although without deliberate

strategies put into place, these benefits are unlikely to diffuse to wider areas.

Without mitigations, Innovation Districts could trigger adverse impacts, notably displacement
and exclusion. Among planners and developers of Innovation Districts, the following emerge as

implications:

1.

Housing is a nexus of tension in the development of several Innovation Districts. In this
report we identify the development of inclusive housing and land zoning policies and
exploration of ‘value capture’ policies as potential ways of ameliorating housing
pressures. In addition, anecdotal evidence also indicated that commitments to
accessible or affordable housing, and the development of accompanying community
infrastructure, were often watered down during the development process. Developers
could be requested to provide clearer evidence-based assurances when submitting
plans and attracting public investment around how their housing targets will be met.

A concern with the development of Innovation Districts is around the engagement of
communities, and how they were often involved in terms of being ‘informed’ rather than
being engaged in more meaningful ways (83). Developers, planners, investors and other
stakeholders may need to be more ambitious in their approach to community
engagement, for example in co-designing Innovation Districts to better meet community
needs and reflect communities’ histories and cultures. Similarly, they should not
assume that communities are a resource that can be involved without being
compensated for their input, and marginalised communities may need resources and
support to be able to participate equitably within planning processes. Moreover, more
ambitious plans for continuous community engagement and community-based
governance could help to ensure that Innovation Districts remain embedded within
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local communities. This could also include ensuring community autonomy in spending
decisions through creating community trusts.

3. Innovation Districts represent large investments, although the scale of this investment
does not appear to be matched by investments in a comprehensive evaluation
programme that tracks the social and economic impacts. Umbrella bodies could make
a recommendation around how much developers should invest in evaluating the
implementation and outcomes of their districts.

4. Innovation Districts are a form of intervention and as such need to be supported by a
programme theory that traces the links between inputs and expected outputs,
outcomes and impacts. This programme theory needs to describe the expected
relationship between the Innovation District and the broader community. Some of the
evidence suggested taking an ecological approach to better understand how an
Innovation District influences different ecological levels from individual employees,
residents, organisations, community-based organisations through to wider
sociopolitical institutions. Without a clear articulation of the goals of a given Innovation
District, it becomes challenging to evaluate the district.

The evidence base in this area has some gaps that future researchers could address.

1. There is an absence of longitudinal designs employed in understanding the impacts of
Innovation Districts. We encountered few designs that involved repeated measures
within the same Innovation District except for detailed ethnographic research studies.

2. Thereis an absence of study designs that compare groupings of different types of
Innovation District with each other and designs that compare Innovation Districts to
other types of areas of Innovation.

3. There were few studies that involved collecting data from local residents (exceptions
included (36, 45, 64)). Given that Innovation Districts ostensibly have social and
economic missions, this is a significant gap in the evidence base.

4. Studies assess socialimpacts or economic impacts of Innovation Districts but
frequently do not attempt to examine both simultaneously.

5. Several substantive questions and areas remain. For example, we are unclear on the
contribution of Innovation Districts towards drives towards sustainability and unclear on
the success of efforts/activities undertaken to develop training and skills capacity
among community members.

6. Context mattersin the interpretation of Innovation Districts although few studies traced
how context influenced the outcomes of an Innovation District.

7. Finally, and related to the evidence gap around context and longitudinal studies, the
evidence was generally unclear about the value added by Innovation Districts. For
example, while Downtown Detroit is an Innovation District with high levels of
unemployment (12), the evidence included here did not indicate the extent to which this
level has declined since the implementation of an Innovation District.

5.4 Conclusions
Innovation Districts represent a policy with potential to develop areas economically. The policy
is also intended to enhance social outcomes, although the evidence here suggests that several
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adverse social outcomes can occur without mitigation. Specifically, while the evidence is
suggestive of job creation being a potential mechanism through which communities can
benefit, the extent to which opportunities are distributed evenly is unclear. This means that
local residents may not feel the benefits of new well-paid employment opportunities but do feel
the impacts of other changes reflecting increased housing demand and higher costs of living.
Ameliorating housing pressures and meaningful engagement with communities may help offset
some of these impacts, but as others have noted, interventions that equalise educational and
employment opportunities may also be a core direction through which Innovation Districts can
better engage the communities within which they are nested. Within the UK, Local Authorities
have responsibilities around all three areas (housing, communities and education) and may be
pivotalin creating Innovation Districts that fulfil both economic and social objectives.

58



Conflicts of interest

The authors have no personal conflicts of interest. The funder is not involved in the design of the
systematic review and the review is independent research undertaken through the International
Public Policy Observatory.

59



References

1. Fastenrath S, Tavassoli S, Sharp D, Raven R, Coenen L, Wilson B, Schraven D. Mission-
Oriented Innovation Districts: Towards challenge-led, place-based urban innovation. Journal of
Cleaner Production. 2023:138079.

2. Yigitcanlar T, Adu-McVie R, Erol I. How can contemporary innovation districts be
classified? A systematic review of the literature. Land Use Policy. 2020;95:104595.

3. Parry M. The future of science parks and areas of innovation: Science and technology
parks shaping the future. World Technopolis Review. 2018;7(1):44-58.

4. Kayanan CM. A critique of innovation districts: Entrepreneurial living and the burden of
shouldering urban development. Environment and Planning A: Economy and Space.
2022;54(1):50-66.

5. GIID. The Global Network of Innovation Districts New York, NY, USA: The Global Institute
on Innnovation Districts; 2023 [Available from: https://www.giid.org/global-network-of-
innovation-districts/.

6. UKIDG. Driving productivity and prosperity through place-based innovation: UK
Innovation Districts Group; 2023 [Available from: https://www.ukinnovationdistricts.co.uk/.
7. Mulgan G. London: NESTA. 2019. [cited 2024]. Available from:
https://www.nesta.org.uk/blog/innovation-districts/.

8. Katz B, Wagner J. The rise of innovation districts: A new geography of innovation in
America. Washington D.C.: Brookings Institute; 2014.

9. Kneale D, Vigurs C, Mendizabal-Espinosa R, Xu J, Marshall Kissoon K, Bangpan M.

Innovation districts: protocol for a systematic review and synthesis of innovation district
studies. OSF; 2024.

10. SanzL, Klofsten M, van Dinteren J, Jansen P. A taxonomy of organised innovations
spaces: European Commission Joint Research Centre; 2023.
11. Burke J, Gras Aloma R, Yu F. Multiplying Effects of Urban Innovation Districts. Geospatial

Analysis Framework for Evaluating Innovation Performance Within Urban Environments. In:
Piselli C, Altan H, Balaban O, Kremer P, editors. Innovating Strategies and Solutions for Urban
Performance and Regeneration. Cham, Switzerland: Springer; 2022. p. 191-207.

12. Burke J, Gras R. The Atlas of Innovation Districts. In: Design AUAa, editor. Cambridge,
Massachusetts2019.

13. StataCorp. Stata Statistical Software: Release 18. College Station, TX: StataCorp LLC;
2023.

14. Valdaliso JM, Andrés C, Catalan E. Science and Technology Parks as evolving policy
spaces: challenges and opportunities when embracing the Innovation District model. ICPP6
Toronto, Canada2023.

15. Lee K-R. From fragmentation to integration: development process of innovation clusters
in Korea. Science, Technology and Society. 2001;6(2):305-27.
16. Stenton I, Hanmer-Dwight R. Liverpool knowledge quarter sustainability network: case

study. International Journal of Sustainability in Higher Education. 2019;20(8):1393-408.

17. Bajada C, Agarwal R, Skellern K, Luff S, Soco S, Green R. Enablers of successful
innovation precincts. Regional Studies, Regional Science. 2022;9(1):732-56.

18. Cosgrave E, Arbuthnot K, Tryfonas T. Living labs, innovation districts and information
marketplaces: A systems approach for smart cities. Procedia Computer Science. 2013;16:668-
77.

19. Alarcon-Martinez JE, Giemes-Castorena D, Flegl M. Comparative Analysis of Innovation
Districts to Set Up Performance Goals for Tec Innovation District. Quality Innovation Prosperity.
2023;27(2):158-76.

60


https://www.giid.org/global-network-of-innovation-districts/
https://www.giid.org/global-network-of-innovation-districts/
https://www.ukinnovationdistricts.co.uk/
https://www.nesta.org.uk/blog/innovation-districts/

20. Alarcon-Martinez JE, Giemes-Castorena D, Flegl M, editors. Setting Goals for an
Innovation District Using Data Envelopment Analysis. 2023 Portland International Conference
on Management of Engineering and Technology (PICMET); 2023: IEEE.

21. Hong QN, Fabregues S, Bartlett G, Boardman F, Cargo M, Dagenais P, et al. The Mixed
Methods Appraisal Tool (MMAT) version 2018 for information professionals and researchers.
Education for information. 2018;34(4):285-91.

22. Asgari A, Khorsandi Taskoh A, Ghiasi Nodooshan S. The required specifications of a
fourth-generation university to shape innovation district under anchor approach: a meta-
synthesis analysis using text mining. International Journal of Innovation Science.
2021;13(4):539-62.

23. Asgari A, Khorsandi Taskoh A, Ghiasi Nodooshan S. A Framework to Create a University-
based Innovation District under Anchor Approach. Journal of Higher Education Policy And
Leadership Studies. 2023;4(3):29-51.

24, Gadecki J, Afeltowicz t, Anielska K, Morawska |. How innovation districts (do not) work:
The case study of Cracow. European Spatial Research and Policy. 2020;27(1).
25. Morawska |, Anielska K, Gadecki J, Afeltowicz £. Changes in urban fabric—a cause or a

result of an innovation district? Journal of Urbanism: International Research on Placemaking
and Urban Sustainability. 2024;17(1):89-110.

26. Ponce-Lopez R, Peraza-Mues G, Gdmez-Zaldivar F, Membrillo-Hernandez J, Acuia-
Lopez A, Caratozzolo P, editors. Knowledge based urban development: An approach to
innovation districts based on education. Frontiers in Education; 2023: Frontiers Media SA.
27. Wang J, Tong C, Hu X. Policy zoning method for innovation districts to sustainably
develop the knowledge-economy: a case study in Hangzhou, China. Sustainability.
2021;13(6):3503.

28. Grodach C, Guerra-Tao N. Industrial lands, equity, and economic diversity: a
comparative study of planned employment areas in Melbourne, Australia. Urban Research &
Practice. 2023;16(5):689-705.

29. Hegyi FB, Zhu M, Janosov M. Measuring the impact of urban innovation districts:
Publications Office of the European Union; 2021.
30. Oikonomaki E, Belivanis D, editors. A New Perspective on the Prediction of the

Innovation Performance: A Data-Driven Methodology to Identify Innovation Indicators Through a
Comparative Study of Boston’s Neighborhoods. International Conference on Human-Computer
Interaction; 2023: Springer.

31. Gianoli A, Palazzolo Henkes R. The evolution and adaptive governance of the 22@
innovation districtin Barcelona. Urban Science. 2020;4(2):16.
32. Kayanan CM, Drucker J, Renski H. Innovation districts and community building: An

effective strategy for community economic development? Economic Development Quarterly.
2022;36(4):343-54.

33. Morisson A, Bevilacqua C, editors. Beyond innovation districts: The case of
Medellinnovation District. International Symposium on New Metropolitan Perspectives; 2018:
Springer.

34. Leon N. Attract and connect: The 22@ Barcelona innovation district and the
internationalisation of Barcelona business. Innovation. 2008;10(2-3):235-46.

35. Andes S, Hachadorian J, Katz B, Siprikova A, Vey J, Walker M. Positioned for growth:
Advancing the Oklahoma City innovation district. Washington DC: The Brookings Institution.
2017.

36. Wolf-Powers L. University city: History, race, and community in the era of the innovation
district: University of Pennsylvania Press; 2022.

37. Rapetti C, Pique JM, Figlioli A, Berbegal-Mirabent J. Performance Indicators for the
Evolution of Areas of Innovation: Porto Digital Case. Journal of evolutionary studies in business.
2022;7(2):219-67.

61



38. Sun SL, Zhangy, Cao Y, Dong J, Cantwell J. Enriching innovation ecosystems: The role of
government in a university science park. Global Transitions. 2019;1:104-19.

39. Parisi L, Donyavi S. The hubs of transformation dictated by the innovation wave: Boston
as a case study. Journal of Regional and City Planning. 2023;34(3):248-69.

40. Pujol-Jover M, Serradell-Lopez E, editors. How to build innovative knowledge high-tech
companies: An exploratory analysis of 22@ companies. Proceedings of the International
Conference on Intellectual Capital, Knowledge Management & Organizational Learning; 2013.
41. Gdémez L, Oinas P. Traveling planning concepts revisited: how they land and why it
matters. Urban geography. 2023;44(9):1973-94.

42. Morisson A, Bevilacqua C. Balancing gentrification in the knowledge economy: the case
of Chattanooga’s innovation district. Urban research & practice. 2019;12(4):472-92.

43. Drucker J, Kayanan CM. Innovation districts: Assessing their potential as a strategy for
urban economic development. Urban Affairs Review. 2024;60(3):802-34.

44. Zhangy, Dong J, Cao Y, Cantwell J, editors. The double-edged sword of government role
in innovation systems: A case study in the development of policy-led University Science Parks in
China. 2017 IEEE Technology & Engineering Management Conference (TEMSCON); 2017: IEEE.

45, Daniels K. We Are Here: The Social Impact of Drexel University’s Expansion on Mantua
and Powelton Village: Temple University; 2020.
46. Youwei T, Qinglan Q, Xiaolan C. Innovation District Space and Element Identification

Framework: Empirical Research from Shenzhen, China. Journal of Urban Planning and
Development. 2023;149(1):05022041.

47. Read D, Sanderford D. Innovation Districts at the Cross road of the Entrepreneurial City
and the Sustainable City. Journal of Sustainable Real Estate. 2017;9(1):131-52.
48. Pancholi S, Yigitcanlar T, Guaralda M. Societal integration that matters: place making

experience of Macquarie Park Innovation District, Sydney. City, Culture and Society. 2018;13:13-
21.

49. Morisson A, editor A framework for defining innovation districts: Case study from 22@
Barcelona. Urban and Transit Planning: A Culmination of Selected Research Papers from IEREK
Conferences on Urban Planning, Architecture and Green Urbanism, Italy and Netherlands
(2017); 2020: Springer.

50. Kayanan CM. Building cities like startups: Innovation districts, rent extraction, and the
remaking of public space 2019.
51. Adu-McVie R, Yigitcanlar T, Xia B, Erol l. Innovation district typology classification via

performance framework: insights from Sydney, Melbourne, and Brisbane. Buildings.
2022;12(9):1398.

52. Kalliomaki H, Oinas P, Salo T. Innovation districts as strategic urban projects: the
emergence of strategic spatial planning for urban innovation. European Planning Studies.
2024;32(1):78-96.

53. Heaphy L, Wiig A. The 21st century corporate town: The politics of planning innovation
districts. Telematics and Informatics. 2020;54:101459.

54. Davidson K, Hdkansson I, Coenen L, Nguyen TMP. Municipal experimentation in times of
crises:(Re-) defining Melbourne's innovation district. Cities. 2023;132:104042.

55. Read C. Case studies in innovation district planning and development. NAIOP Research
Foundation and VirginaTech. 2016.

56. Dowling R, Maalsen S, Emmanuel L, Wolifson P. Affordable housing in innovation-led
employment strategies. AHURI Final Report. 2020(333).

57. GaoT, Lim S. Socio-spatial integration in innovation districts: Singapore's mixed-use
experiment. Cities. 2023;140:104405.

58. Esmaceilpoorarabi N, Yigitcanlar T. User-Centric Innovation District Planning: Lessons

from Brisbane’s Leading Innovation Districts. Buildings. 2023;13(4):883.

62



59. Trillo C. Urban innovation districts as hotspots for innovators. Unlocking Regional
Innovation and Entrepreneurship: Edward Elgar Publishing; 2021. p. 37-62.

60. TanY, Qian Q, Chen X. Empirical Evaluation of the Impact of Informal Communication
Space Quality on Innovation in Innovation Districts. Sustainability. 2023;15(7):5761.
61. Esmaeilpoorarabi N, Yigitcanlar T, Guaralda M, Kamruzzaman M. Does place quality

matter for innovation districts? Determining the essential place characteristics from Brisbane’s
knowledge precincts. Land Use Policy. 2018;79:734-47.

62. Chen N, Nagakura T, Larson K. Social Media as Complementary Tool to Evaluate Cities—
Data Mining Innovation Districts in Boston. Spatial Analysis. 2016;2:447-56.
63. Adu McVie RS, Yigitcanlar T, Erol |, Xia B. How can innovation district performance be

assessed? Insights from South East Queensland, Australia. Journal of Place Management and
Development. 2023;16(2):183-247.

64. Esmaeilpoorarabi N, Yigitcanlar T, Kamruzzaman M, Guaralda M. How does the public
engage with innovation districts? Societal impact assessment of Australian innovation districts.
Sustainable Cities and Society. 2020;52:101813.

65. Pancholi S, Yigitcanlar T, Guaralda M, Mayere S, Caldwell GA, Medland R. University and
innovation district symbiosis in the context of placemaking: Insights from Australian cities. Land
Use Policy. 2020;99:105109.

66. Gandy M, Baird LD, Levy LM, Lambeth AJ, Mynatt E, Clark R, Sanders M, editors.
Midtown buzz: bridging the gap between concepts and impact in a civic computing initiative.
Human-Computer Interaction: Users and Contexts: 17th International Conference, HCI
International 2015, Los Angeles, CA, USA, August 2-7, 2015, Proceedings, Part 111 17; 2015:
Springer.

67. GID. Innovation Districts and the Centrality of Land. Global Institute on Innovation
Districts; 2024.

68. Lee JA. Beyond millennials: valuing older adults’ participation in innovation districts.
Washington, DC: Brookings Institution. 2017.

69. Senarak C. Shipping-collaboration model for the new generation of container portin
innovation district: A case of Eastern Economic Corridor. The Asian Journal of Shipping and
Logistics. 2020;36(2):65-77.

70. Sutcliffe K, Kneale D, Thomas J. ‘Leading from the front’implementation increases the
success of influenza vaccination drives among healthcare workers: a reanalysis of systematic
review evidence using Intervention Component Analysis (ICA) and Qualitative Comparative
Analysis (QCA). BMC Health Services Research. 2022;22(1):653.

71. Kneale D, Sutcliffe K, Thomas J, editors. Critical Appraisal of Reviews Using Qualitative
Comparative Analyses (CARU-QCA): a tool to critically appraise systematic reviews that use
qualitative comparative analysis. 26th Cochrane Colloquium, Santiago, Chile Cochrane
Database Syst Rev; 2020.

72. ONS. International, regional and city statistics Newport, UK: Office for National
Statistics; [Available from:
https://www.ons.gov.uk/aboutus/whatwedo/programmesandprojects/europeancitystatistics.
73. Marx A, Dusa A. Crisp-set qualitative comparative analysis (csQCA), contradictions and
consistency benchmarks for model specification. Methodological innovations online.
2011;6(2):103-48.

74. Garritty C, Gartlehner G, Nussbaumer-Streit B, King VJ, Hamel C, Kamel C, et al.
Cochrane Rapid Reviews Methods Group offers evidence-informed guidance to conduct rapid
reviews. Journal of clinical epidemiology. 2021;130:13-22.

75. Curvelo M, F TJ. The Entrepreneurial University Stimulating Innovation Through Campus
Development: The MIT Case. Innovation, Technology and Knowledge Management: Springer;
2019. p. 145-63.

63


https://www.ons.gov.uk/aboutus/whatwedo/programmesandprojects/europeancitystatistics

76. Del Cerro Santamaria G. Globalization and Innovation Districts R+D, Knowledge
Exchanges, and Assemblages. Promotional Practices and Perspectives from Emerging Markets:
Taylor and Francis; 2022. p. 127-49.

77. Kayanan CM, Cooper-McCann P. Innovation Districts and Misplaced Economic
Development Incentives. Building the 21st CenturyCity through Public-Private Partnerships: A
Tool for Real Estate Development and Urban Growth: CRC Press; 2023. p. 95-111.

78. Lee P. Innovation districts: designing inclusive places. New London Architecture; 2022
2022.
79. Monardo B. What Interpretations for 'Smart Specialization Strategies' in European Urban

Regions? Lessons from Boston. Smart and sustainable planning for cities and regions, SSPCR
2017.2018(2nd International Conference on Smart and Sustainable Planning for Cities and
Regions (SSPCR)):357-72.

80. Monardo B. Innovation Districts as Turbines of Smart Strategy Policies in US and EU.
Boston and Barcelona Experience. New metropolitan perspectives: local knowledge and
innovation dynamics towards territory attractiveness through the implementation of
horizon/e2020/agenda2030 - Vol 1. 2019;100(3rd International Symposium on New
Metropolitan Perspectives - Local Knowledge and Innovation Dynami):322-35.

81. Monardo B, Massari M, editors. Emerging Interpretation Models of Social and
Institutional Innovation in the City. The Role of ‘Intermediate Places’ Between the USA and Italy.
Green Energy and Technology; 2021 2021: Springer Science and Business Media Deutschland
GmbH.

82. Spirou C. Anchoring Innovation Districts2021 2021. 1-233 p.

83. Arnstein SR. A ladder of citizen participation. Journal of the American Institute of
planners. 1969;35(4):216-24.

84. Yin RK. Case study research: Design and methods: sage; 2009.

85. Priya A. Case study methodology of qualitative research: Key attributes and navigating
the conundrums in its application. Sociological Bulletin. 2021;70(1):94-110.

86. Thomas J, Graziosi S, Brunton J, Ghouze Z, O'Driscoll P, Bond M. EPPI-Reviewer:
advanced software for systematic reviews, maps and evidence synthesis. London: UCL Social
Research Institute, University College London; 2020.

87. Haddaway NR, Brown C, Eales J, Eggers S, Josefsson J, Kronvang B, et al. The
multifunctional roles of vegetated strips around and within agricultural fields. Environmental
Evidence. 2018;7(1):1-43.

88. Gough D, Thomas J, Oliver S. Clarifying differences between review designs and
methods. Systematic reviews. 2012;1(1):1-9.
89. Snilstveit B, Oliver S, Vojtkova M. Narrative approaches to systematic review and

synthesis of evidence for international development policy and practice. Journal of
development effectiveness. 2012;4(3):409-29.

90. Kneale D, Rojas-Garcia A, Raine R, Thomas J. The use of evidence in English local public
health decision-making. Implementation Science. 2017;12(1):53.
91. Thomas J, O’Mara-Eves A, Brunton G. Using qualitative comparative analysis (QCA) in

systematic reviews of complex interventions: a worked example. Systematic reviews.
2014;3(1):1-14.

92. Adu-McVie R, Yigitcanlar T, Erol |, Xia B. Classifying innovation districts: Delphi validation
of a multidimensional framework. Land use policy. 2021;111:105779.

93. Battaglia A, Tremblay D-G. 22@ and the Innovation District in Barcelona and Montreal: a
process of clustering development between urban regeneration and economic
competitiveness. Urban Studies Research. 2011;2011(1):568159.

94. Cohendet P, Chenier R, Simon L, Stojak L. Centech, a world-class business incubator
based in the Montréal innovation district, inspired by Barcelona 22@. Journal of evolutionary
studies in business. 2022;7(2):40-69.

64



95. Esmaeilpoorarabi N, Yigitcanlar T, Kamruzzaman M, Guaralda M. How can an enhanced
community engagement with innovation districts be established? Evidence from Sydney,
Melbourne and Brisbane. Cities. 2020;96:102430.

96. Grodach C, Currid-Halkett E, Foster N, Murdoch Ill J. The location patterns of artistic
clusters: A metro-and neighborhood-level analysis. Urban Studies. 2014;51(13):2822-43.

97. Hawken S, Hoon Han J. Innovation districts and urban heterogeneity: 3D mapping of
industry mix in downtown Sydney. Journal of urban Design. 2017;22(5):568-90.

98. Hirtenkauf AG, Gurses K, Thomas LD. On the naming of innovation districts. Journal of
evolutionary studies in business. 2022;7(2):268-97.

99. Jackson L. Models of co-working in Toronto’s innovation districts. Creative Cluster
Development: Routledge; 2020. p. 117-29.

100. Leach CS, Burg KJ. Innovation Bootcamp—A Flexible Framework Matching Cohort
Needs with Targeted Training for Improved Representation in Entrepreneurial Programs.
Technology & Innovation. 2023;22(4):503-13.

101. Pique JM, Miralles F, Berbegal-Mirabent J, editors. Application of the triple helix model in
the creation and evolution of areas of innovation. Proceedings of the Il International Triple Helix
Summit 2; 2020: Springer.

102. Rapetti C, Pique JM, Etzkowitz H, Miralles F, Duran J. Development of Innovation
Districts: A Performance Assessment. Triple Helix. 2023;10(1):77-124.

103. TaecharungrojV, Millington S. Amenity mix of innovation districts. Journal of Place
Management and Development. 2022;16(1):125-43.

104. Wouters N, Hunt T, Dziemidowicz O, Hiscock R, Vetere F, editors. Media architecture in
knowledge and innovation districts: Designing a canvas for research, culture and collaboration.
Proceedings of the 4th media architecture biennale conference; 2018.

65



Appendices

Appendix 1 — Detailed methods

Searches

We drew on the search strategy employed by Yigitcanlar, Adu-McVie and Erol (2) and conducted
searches for terms around innovation district, innovation precinct, innovation cluster and
knowledge precincts and restrict the search to titles and abstracts; in addition we included the
term ‘innovation neighbourhood’ as used in (1).

Searches were conducted on Web of Science and Scopus following Yigitcanlar, Adu-McVie and
Erol (2); in addition we searched for literature on EconLit and International Bibliography of the
Social Sciences (IBSS) and Applied Social Sciences Index and Abstracts (ASSIA). We also
searched key sources of grey literature for additional evidence (e.g. the Global Institute of
Innovation Districts, Brookings Institute, and Nesta).

An example search to be conducted on Web of Science is below (note this also incorporates the
term Knowledge Quarters, which is also a favoured term in the UK (6)):

AB=(("Innovation district*” OR “Innovation precinct*” OR “Innovation cluster*” OR “Knowledge
precinct*" OR “Innovation neighbo*" OR “Knowledge Quarter*")) OR TI=(("Innovation district*”
OR “Innovation precinct*” OR “Innovation cluster*” OR “Knowledge precinct*" OR “Innovation
neighbo*" OR “Knowledge Quarter*"))

Further details on types of study to be included

No restrictions on types of study design were implemented, although studies that were not
empirical (e.g. comments, editorial, book reviews) were excluded as were abstracts, posters
and conference papers where the full paper is unavailable.

The review only included primary studies, although systematic reviews in the area will be
examined to identify any further studies and to identify typologies of innovation district.

We included all types of study designs that evaluate the outcomes of Innovation Districts or that
evaluate the processes of establishing Innovation Districts; we therefore included quantitative,
qualitative and mixed methods studies although many will be in the form of descriptive case
studies.

Examining inclusion and exclusion criteria regarding case studies

Only empirical studies about self-described ‘Innovation Districts’ and/or ‘knowledge quarters’
were included for detailed coding and synthesis (see inclusion/exclusion criteria, below). One
feature of this literature was the preponderance of self-described case studies on Innovation
Districts. Case studies were eligible for inclusion in this review, although during the process of
screening we strengthened the criteria for inclusion through specifying that ‘case study’ alone
was an insufficient descriptor of the methods alone, and needed to be accompanied by a
description of how the case study had been assembled. A case study is a (social) research
strategy or design that is used to study a social unit (84). Much like systematic reviews
themselves, case studies can be used for different types of questions and purposes, including
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descriptive, exploratory, and explanatory (85). However, a common feature of a case study is
that draws on multiple methods of data collection (e.g. interviews, observation, documentary
analysis), as itinvolves an in-depth study of a phenomenon (a case) (84, 85). In several studies
of Innovation Districts, case studies had been assembled without a description of methods,
making their eligibility as empirical studies —i.e. studies based on planned/systematic
observation or measurement of an innovation district — unclear. To ensure consistency in
inclusion, case studies were only included where they outlined the methods used to construct
the case study.

Overallinclusion and exclusion criteria

The exclusion criteria for Stage 1 (mapping) are presented below. Further screening was
conducted of the studies included in the map to identify eligible records for the synthesis where
they either (i) included data on economic outcomes (see below) or on (ii) broader area-level
factors (see below). In addition, evidence from systematic reviews of Innovation Districts was
synthesised to identify different forms and types of innovation district (these were not included
in the map of empirical primary studies).

e Exclude - Not in English

e Exclude - Not about place-based intervention
Does not describe the set up or outcome of a geographic-based 'intervention' or policy

e Exclude - Not focussed on Innovation Districts
Study focusses on other forms of place-based intervention or policies e.g. science parks,
innovation clusters

e Exclude - Commentary, Editorial or News article
Study does not contain empirical analysis of data collected about the set-up, perceptions
of, or influence/impact of an innovation district. Studies that don't report research
methods on if and how data were collected should be marked here.

e Exclude - Review (incl Systematic Review) about Innovation Districts
Study is a review of Innovation Districts

e Exclude - Theoretical paper/book
No empirical data. Study does not contain empirical analysis of data collected about the
set up, perceptions of, or influence of an innovation district

e Exclude - Abstract only

e Fullrecord unavailable to the research team.

e Exclude - Case study without methods
Case study without clear methods for how the evidence was assembled (see above)

e Exclude -Innovation district not started

e Includes where an ID has been considered or theorised but no clear plans developed or
being implemented

¢ Include for coding

Identification of relevant records

Records were screened based on their title and abstract before being screened on full text. After
a moderation exercise, 17% of records were screened in duplicate including all that included
terms for innovation district. High levels of agreement were recorded by the reviewers in title
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and abstract screening. All records identified as potentially eligible were rescreened on full-text
in duplicate.

All screening and data extraction took place through EPPI-Reviewer (86).

Risk of bias (quality) assessment

Stage 1: No quality assessment criteria was adopted for inclusion within the map beyond the
exclusion criteria outlined above and individual studies were not be quality assessed; this
mirrors the practice of mapping the literature described elsewhere (for example Haddaway,
Brown (87)).

Stage 2: Studies included in the main synthesis were assessed using the Mixed Methods
Assessment Tool (21).

Data extraction

Initial coding for mapping and methodological exercise

We coded the studies based on their characteristics and extracted data on their focus, main
research question, country, study methodology, and nature of the businesses and
organisations.

Given the rapid nature of this review, we undertook methodological testing of ways of
automating the coding of items included in the map, using newly embedded Large Language
Model (LLM) approaches incorporated into EPPI-Reviewers based on title and abstract (86). This
involved:

(i) Developing the coding framework and a series of prompts.

(i) Undertaking duplicate coding involving a review author and the LLM, and calculating
level of agreement across each item. This was conducted on 10% of included full
text records.

(iii) Revising the prompts based on (ii) and undertaking the coding in duplicate on a new
set of items, and calculating level of agreement across each item. Based on (ii), at
this stage we also checked the records for any without clear methodological details
and appended this information to the abstract where needed. This was conducted
on 10% of included full text records.

(iv) Given the high level of agreement between LLM and reviewer (see table below), all
other records were coded initially by the LLM and checked by a reviewer.

Codinground Reviewer Overall kappa for Kappa range and number of
data extraction papers (n)

1 1 0.82 0.67-1.0 (n=4)

1 2 0.49 0.38-0.59 (n=3)

Kappa interpretation: Kappa > 0.8 suggests excellent agreement; 0.61 to 0.8 suggests
substantial agreement; 0.41 to 0.6 suggests moderate agreement; 0.21 to 0.4 suggests fair
agreement; 0.0 to 0.2 suggests slight agreement.
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Data Extraction for Studies included in Main Synthesis

Our data extraction approach was informed by the framework created by Yigitcanlar, Adu-McVie

and Erol (2) and we extracted the following data from studies:

Study bibliographic details

Study details: date of publication, geographical location, study aims, study methodology

Characteristics of Innovation Districts

Type of innovation district (high-technology- intensive activities; creativity- intensive
activities; Knowledge-intensive service activities); Physical attributes (size of Innovation
Districts; location); Social features (composition of actors and stakeholders; type of
businesses); Spatial design and configuration (scale of development); Governance

Data to support synthesis of economic output and economic impacts

Any data on the following:
Short-term economic outcomes
- R&D spending/capital investment
- Number of R&D jobs
- Number of companies/organisations setting up within innovation district
- Density/size of social/innovation networks
- Number of cross-institutional collaborations
- Number of PhD students supported in Innovation District
- Number of academic publications
Long-term economic outcomes
- Changesin Local GDP
- Changes in Business success rates
- New businesses started
- Job creation
- Unemployment rates
- Patentsissued
- Receipt of business awards

Data to support synthesis of broader system-level impacts

Any data on the following:
System-level measures
- Place-based measures (perceptions and measures of accessibility, quality of life,
inclusivity, community etc.)
- Environmental impact
- Number of graduates staying in region
- Training opportunities for young people
- Housing
- Job creation (broader region)
- Transport and connectivity

Strategy for data synthesis

Stage 1 — Mapping out empirical literature on Innovation Districts: The object of Stage 1 is to

map out the variation in different types of innovation district. We used EPPI-Visualiser (86) to
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further understand the features of the studies by generating frequencies, cross-tabs and
matrices from the initial coding. The main features of the map are described narratively.

Stage 2 — Main synthesis on the impacts of Innovation Districts:

Our strategy for data synthesis changed to reflect the initial assessment of the results in Stage
1. In this rapid systematic review, our synthesis methods drew heavily on a narrative,
configurative approach (88). We followed five stages (see (89, 90): (a) initial coding the text by

producing preliminary textual descriptions of studies and their findings in a tabular format (see
Appendix 2) to understand the characteristics of the body of literature and to observe emerging

patterns in the data; (b) further inductive coding of the text extracted according to our initial
framework and identifying key preliminary themes and their recurrence across studies; (c)
developing a more fine grained framework for arranging groupings and clusters of studies
according to the themes and exploration of these within and between the studies; (d) further
generation of analytical themes through attempting to develop a common rubric to describe
these findings; (e) finally, we considered the quality of individual studies and the body of
evidence, as well as the completeness and applicability of evidence, and this is presented in
our discussion. Due to the rapid nature of this review, the process was carried out initially by
one of the authors (DK or CV) who then discussed their findings, choices and rationale with
other authors in the team; any points of disagreement or ambiguity were investigated further
and resolved by discussion.

In addition, we undertook meta-analysis of data where a proportion and sample size was
provided (no studies presented data with an effect, precision, and sample size). Finally, we
undertook Qualitative Comparative Analysis (QCA; Thomas, O’Mara-Eves and Brunton (91)),
examining the components that underpin successful Innovation Districts. Use of QCA was
intended to illuminate essential ingredients of successful Innovation Districts and how these
relate to the broader context.
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Appendix 2 — Flow of studies in the review

Records removed before screening:

Duplicate records removed (n = 736)
Records without Innovation District terms

in Title and Abstract (n = 933)

Records excluded™*
(n=97)

Reports not retrieved
(n=9)

Reports excluded:
Duplicate (n = 2)
Not in English (n = 5)
Not focussed on Innovation Districts (n =
27)
Commentary or editorial (n=12)
Review about Innovation Districts (n = 6)
Theoretical study (n = 11)
Abstract only available (n=5)
Case study without methods (n=19)
Theorised Innovation District only (n=2)
Bachelors or Masters thesis (n=5)

[ Identification of studies via databases and hand searching
ey
c
°
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Figure 6: Flow of studies through the review (PRISMA flowchart)
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Appendix 3 — Characteristics of studies

Cells shaded in blue were those included in the main synthesis. For MMAT ratings, green cells indicate that the study could be assessed for quality

and/or few potential issues (0-1) with study quality, cells shaded amber suggest multiple issues (2-3), while cells shaded red indicate the study could

not be assessed for quality or there were several potential study quality issues (4-5). Studies not included in the synthesis were not assessed using

MMAT.
o @ o
-] -] -]
Ee o E e
Ze ze zZe
Could study S S S g S g
Short Title Innovation district characteristics Study characteristics be Assessed O = o = o =
with MMAT § e § e § e
B B e B e
28 28 28
5 S 2 S 23
s Z s Z s Z
= o = o = o
Year of publication
Country
2021
N/A Stage
When established N/Ag
N/A
Adu-McVie, Yigitcanlar (92) . Study methodology
Function )
Delphi survey
N/A
. . I Focus
Type of innovation district . . . -
N/A Gathering expert opinion on the main characteristics of
Innovation Districts
Country Year of publication Yes
Australia 2022
When established Stage
1981-1990 Established
Adu-McVie, Yigitcanlar (51) | 2011-2020 Study methodology
Function Case study; Secondary data analysis; GIS map

High tech sector; Creative; Knowledge;
University

Focus
Developing an innovation district typology matrix and
evaluating its practicality with real case study data
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Type of innovation district
Knowledge-intensive service activities;
Other industry led

Year of publication Yes
Country 2023
USA
. . . . Stage
Alarcén-Martinez, Gliemes- | Function Established
Castorena and Flegl (20)' High tech sector; Knowledge
. . c . Study methodology
Type of innovation district Secondary data analysis
'Linked studies High-technology- intensive activities; Focu Y 4
Knowledge-intensive service activities; ocus . . L. .
X Evaluate different Innovation Districts to determine output
Other industry led . .
goals for a Tec Innovation District
Year of publication Yes
2023
Country
. . . Stage
Alarcén-Martinez, Gliemes- | USA
Castorena and Flegl (19)" Function Planned
Various Study methodology
'Linked studies Type of innovation district i(e’zz:dary data analysis
various . . . . . R
Setting goals for a nascent university-led innovation district
using Data Envelopment Analysis
Country Year of publication D
e 2017
When established
2011-2020 Stage
Function Established
Andes, Hachadorian (35) Knowledge Study methodology
g Case study; Documentary analysis, ‘Audit’
Focus

Type of innovation district
High-technology- intensive activities; Other
industry led

Challenges and future strategies for Oklahoma City
innovation district

Asgari, Khorsandi Taskoh
and Ghiasi Nodooshan (23)

Country

USA; China; UK; Spain; Japan; South Korea
Function

University

Type of innovation district

Year of publication

2023

Stage

Planned

Study methodology

Interviews; Documentary analysis; Social media data
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High-technology- intensive activities ;
Knowledge-intensive service activities;
Other industry led

Focus
Developing a university-based innovation district
framework under the anchor approach

Year of publication Yes
Country 2022
Australia Stage
. Function Established
Bajada, Agarwal (17) Various Study methodology
Type of innovation district Secondary data analysis
Various Focus
Analysis of enablers of successful innovation precincts
Country Year of publication
Spain; Canada 2011
When established Stage
2001-2010; 2011-2020 Established
. Function Study methodology
Battaglia and Tremblay (93) High tech sector; Creative; University Case study; Interviews; Documentary analysis
Type of innovation district Focus
High-technology-intensive activities, Analysis of the governance strategy of 22@ Districtin
creativity-intensive activities, and Barcelona and its potential application to Montreal's future
knowledge-intensive activities Innovation District
Year of publication Yes
2019 (although
Stage MMAT is not
Country . .
USA Established suitable to
Function Study methodology assess the
Burke and Gras (12) ) Case study (Pittsburgh, Cambridge (MASS); Geospatial use of the
High tech sector; Knowledge .
Type of innovation district analysis atlas as a
various Foc|:|s - . R database for
The impact of building Innovation Districts in cities on further
economic prosperity and distributed wealth analysis)
Country Year of publication Yes
Burke, Gras Aloma and Yu USA 2022
(11) Function Stage
Knowledge Established
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Type of innovation district Study methodology
various Secondary data analysis; GIS map
Focus
Evaluating innovation performance within urban
environments using geospatial analysis
Country Year of publication Yes
USA 2016
Stage
When established Established
hen, Nagak L.
(G, NI IR Eme e 2001-2010 Study methodology
(62) A . .
Function Social media data
High tech sector; University Focus
Type of innovation district Evaluating Innovation Districts in Boston using social media
High-technology- intensive activities data
t
Cou.n y Year of publication
Spain; Canada 2022
When established Stage
2001-2010 Established
. Function
Cohendet, Chenier (94) . . Study methodology
Knowledge; University . .
. . [ Case study; Interviews; Documentary analysis
Type of innovation district Focus
!(nowl(.edge—mt'ehswe aCtI.VI.tleS.’ techhology- Design and development process of Centech, a innovation
intensive activities, creativity-intensive X . T . L
L incubator in Montréal's innovation district
activities.
Country ;gg:;of publication Yes
USA Stage
When established g .
Established
Planned Study methodolo;
Daniels (45) Function y gy .
. R Case study; Interviews; Documentary analysis;
University
Ethnography
Type of innovation district Focus
bl . . . - Assessing the social impact of Drexel University's
Knowledge-intensive service activities . X .
expansion on Mantua and Powelton Village communities
Country Year of publication Yes
Davidson, Hakansson (54) Australia 2023
When established Stage
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2011-2020

Function

Creative; Knowledge

Type of innovation district
High-technology- intensive activities

Established

Study methodology

Case study

Focus

Understanding the potential of Innovation Districts for
transformative innovation policy in cities through urban
experimentation

Year of publication Yes
Country
; 2020
Australia Stage
When established Established; Planned
. 2011-2020
Dowling, Maalsen (56) Function Study methodology
R Case study, Interviews
High tech sector; Knowledge Focus
Type ofinnovation district The role of affordable rental housing in supporting
various . . . -
innovation economies, productivity, and growth
Year of publication No
Country e
Stage
USA Established
When established Study methodology
2001-2010; 2011-2020; 2021- t . . .
Drucker and Kayanan (43) Function - Case study (Boston, St Louis, Detroit, San Diego);
Universit Interviews (779 semi-structured interviews); Documentary
'y . I analysis; Ethnography or observation
Type of innovation district
. Focus
various . . ) N
Assessing the potential of Innovation Districts as a strategy
for urban economic development
Country Year of publication Yes
Australia 2018
When established Stage
Esmasilooorarabi 1981-1990 Established
P ’ Function Study methodology

Yigitcanlar (61)

High-tech sector

Type of innovation district
High-technology- intensive activities
Various

Case study ( three cases in Brisbane); Interviews; Survey
Focus

Determining essential place characteristics of Innovation
Districts in Brisbane's knowledge precincts
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Year of publication Yes
Country
: 2020
Australia
. . . Stage
Esmaeilpoorarabi, When established Established
Yigitcanlar (64)2 1981-1990; 2011-2020
. Study methodology
Function Case study; Surve
2Linked studies Creative; Knowledge WE 4
Type of innovation district D)
. Societal impact assessment of Australian Innovation
various .
Districts
Year of publication Yes
Countr 2020
Esmaeilpoorarabi, Australi)z; Stage
Yigitcanlar (95)2 . Established
When established Study methodolo
. ) 1981-1990; 2011-2020 Y .
Linked studies . Survey
Function
Creative; Knowledge Focus
’ Identifying features of Innovation Districts that can
enhance public inclusiveness
Country Year of publication Yes
; 2023
Australia St
When established age.
. . Established
Esmaeilpoorarabi and 1981-1990
. . Study methodology
Yigitcanlar (58) Function ;
. . . Case study; Interviews; Survey
High tech sector; Knowledge; University Focus
Type of innovation district - , . .
various User preferences and decision makers' perspectives in
innovation district planning, design, and development
S;::Lry Year of publication No
2020
When established Stage'
Established
Unclear Study methodolo;
Gadecki, Afeltowicz (24) / 8y .
Function Case study; Interviews; Documentary analysis; Secondary

High tech sector; University

Type of innovation district
high-technology- intensive activities

data analysis

Focus

Explores selection of neighbourhoods to develop an
innovation districtin Cracow
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*Naturally Occurring Innovation Districts

el ie7 Year of publication No
e 2015
When established
2011-2020 Stage
Established
cond, Balrd 69 Punction ?;‘(’:‘:: n:zltjh?g::‘rjiyra hy or observation
Knowledge; High-tech sector group; graphy
Focus
Jype of innovation district Er?gaglng urban communities through mobile innovation in
! . . - Midtown Atlanta
high-technology- intensive activities
ST Year of publication Yes
. 2023
Singapore Stage
When established ge
2011-2020 Established
Gao and Lim (57) . Study methodology
Function Case study; Geospatial analysis
High tech sector; Knowledge Focus WE P 4
Type of innovation district . . . .
! . . - Understanding how mixed-use design can promote social
high-technology- intensive activities X L . L
integration in Innovation Districts.
Country Year of publication No
Spain 2020
When established Stage
Gianoli and Palazzolo 2001_2.010 Established
Henkes (31) Function Study methodology
High tech sector; Creative; Knowledge Case study; Interviews; Documentary analysis
Type of innovation district Focus
high-technology- intensive activities The evolution and adaptive governance of the 22@
various Innovation District in Barcelona
Country Year of publication No
f 2023
Colombia
When established SIELD
Goémez and Qinas (41) Planned
2001-2010
. Study methodology
Function Case study; Documentary analysis
Knowledge; High tech sector; Creative Focus W Y 4

78



Type of innovation district

high-technology- intensive activities

Exploring the landing process of traveling planning
concepts in new places using a multidimensional
conceptual framework

Year of publication Yes
Country 2014
USA Stage
. Function Established
((;rG())dach, Currid-Halkett High tech sector; Creative; Knowledge; Study methodology
University Secondary data analysis
Type of innovation district Focus
Creativity- intensive activities Identifying location characteristics associated with artistic
clusters.
Countr'y Year of publication Yes
Australia 2023
When established
2011-2020 Study methodology
Grodach and Guerra-Tao Documentary analysis; Secondary data analysis
2 Function
Creative; Knowledge Focus
N . L Comparative study of planned employment areas and
Type of innovation district . X
5 industrial lands
various
Year of publication
Country 2017
. Stage
Australia .
When established Established
Hawken and Hoon Han (97) Study methodology
2011-2020 .
. Secondary data analysis; GIS map
Function
Knowledge Focus
Investigating 3D heterogeneity in downtown Sydney's
innovation district using GIS
Country Year of publication Yes
USA 2020
Ireland Stage
Heaphy and Wiig (53) When established Established
2001-2010; 2011-2020 Study methodology
Function Case study
High tech sector Focus
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Type of innovation district
high-technology- intensive activities;
various

How do governance and spatial planning of waterfront
Innovation Districts impact urban revitalisation

Country Year of publication Yes
Europe 2021
When established Stage
1981-1990; 2001-2010; 2021- present; Established

Hegyi, Zhu and Janosov (29) | Planned Study methodology
Function Secondary data analysis; GIS map
University Focus
Type of innovation district Measuring the impact and success of urban Innovation
various Districts using quantitative methods.
Country Year of publication
USA; Thailand; China; Spain; Colombia; 2022
Brazil; Russia Stage

Hirtenkauf. Gurses and When established Established

i 1981-1990; 2001-2010 Study methodology

Thomas (98) . ; .
Function Interviews; Secondary data analysis
High tech sector; Creative; Knowledge Focus
Type of innovation district Understanding the construction of the names of Innovation
various Districts
Country Year of publication
Canada 2020
When established Stage

Jackson (99) 1991 - 2000 Established
Function Study methodology
High tech sector Interviews; Ethnography or observation
Country Year of publication Yes
Finland 2024
When established Stage

Kalliomaki, Oinas and Salo 1981-1990 Planned

(52) Function Study methodology

High tech sector; Creative; University
Type of innovation district
various

Case study; Interviews; Documentary analysis
Focus
The strategic spatial planning of Innovation Districts.
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Year of publication No
Country 2022
USA,; Ireland Stage
When established Estagblished
2001-2010; 2011-2020
Kayanan (4) Function Study methodology
. Case study; Interviews; Documentary analysis
High tech sector; Knowledge
Type of innovation district D)
. Critically investigates the global trend toward urban
various . -
Innovation Districts
iy Year of publication Yes
2019
USA
Stage
Ireland Established
When established Study methodolo
Kayanan (50) 2001-2010; 2011-2020; Planned . 8y .
Function Case study; Interviews; Documentary analysis; Secondary
. data analysis; Ethnography or observation
High tech sector; Knowledge Focus
IZ:)izuosf innovation district Comparative case study of Innovation Districts and their
impact on public space and economic development.
Year of publication No
2022
Country Stage
USA Established
Kayanan, Drucker and When established Study methodology

Renski (32)

2001-2010; 2011-2020; 2021- present
Type of innovation district

Case study; Interviews; Documentary analysis; Secondary
data analysis

various Focus
Effectiveness of Innovation Districts in community
economic development
Year of publication
2023
Country
Stage
USA .
When established Established
Leach and Burg (100) 2011-2020 Study methodology
. Case study
Function
Focus

Knowledge; University

Increasing participation by under-represented groups in an
established innovation ecosystem through targeted training
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Year of publication No
Countr 2017
y Study methodology
USA ) .
Lee (68) . . I Interviews; Secondary data analysis
Type of innovation district
. Focus
various . : . T
Exploring the benefits of older adults' participation in
Innovation Districts
Country Year of publication Yes
Spain 2008
When established Stage
2001-2010 Established
Leon (34) Function Study methodology
Knowledge Case study
Type of innovation district Focus
High-technology- intensive activities Examining the transformation of Barcelona's historic cotton
various district into an internationalinnovation hub
Countr.y Year of publication Yes
Australia 2022
When established
Stage
1981-1990 Established
Adu McVie, Yigitcanlar (63) Function
Creative; Knowledge Study methodology
’ g Case study; Secondary data analysis; GIS map
Type of innovation district Focus
yp. Assessing the performance of Innovation Districts
various
Country Year of publication Yes
Poland 2021
When established Stage
1991 - 2000; 2001-2010 Established
Morawska, Anielska (25) Function Study methodology
High tech sector Case study; Interviews; Ethnography or observation
Knowledge Focus
Type of innovation district Exploring the connection between urban morphology and
Other industry led the development of Innovation Districts
VioTesen end Beleeas Country Year of publication Yes
(42) USA 2019
When established Stage
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2011-2020

Function

High tech sector

Knowledge

Type of innovation district
High-technology- intensive activities

Established

Study methodology

Interviews

Documentary analysis

Ethnography or observation

Focus

Investigating programs to mitigate negative externalities of
Innovation Districts.

Country Year of publication No
Colombia 2019
When established Stage
2001-2010 Planned
Morisson and Bevilacqua Function Study methodology
(33) High tech sector; Knowledge Case study; Interviews; Documentary analysis;
Type of innovation district Ethnography or observation
High-technology- intensive activities; Focus
Creativity- intensive activities; Other Investigating programs to mitigate negative externalities in
industry led; Various Medell innovation District
Country Year of publication No
. 2020
Spain Stage
When established .
Established
. 2001-2010
Morisson (49) Function Study methodology
. . Case study; Interviews; Documentary analysis;
High tech sector; Creative; Knowledge .
. . P Ethnography or observation
Type of innovation district Focus
Al TR A Providing a framework for assessing Innovation Districts
Country L Yes
USA Year of publication

Oikonomaki and Belivanis
(30)

When established

2001-2010

Function

High tech sector; Knowledge; University
Type of innovation district

various

2023

Study methodology

Secondary data analysis; GIS map; Geospatial analysis
Focus

Identifying innovation indicators through a data-driven
methodology.
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Year of publication Yes
Country 2018
Australia Stage
When established Established
Pancholi, Yigitcanlar and 2011-2020 Study methodology
Guaralda (48) Function Interviews; Documentary analysis; Ethnography or
High tech sector; Knowledge; University observation
Type of innovation district Focus
Various Place making experience of Macquarie Park Innovation
District
Year of publication Yes
Country
ATHENE g(:jg methodolo
LGRS Caseystudy' Docuri)t’entary analysis
Pancholi, Yigitcanlar (65) 1981-1990 ’
2011-2020 Focu§ .
Function Investigate the socio-cultural role played by anchor
. . universities in facilitating placemaking in Innovation
Knowledge; University L
Districts.
Year of publication No

Parisi and Donyavi (39)

Country

USA

When established
2001-2010

Function
Creative; Knowledge

2023

Stage

Established

Study methodology

Interviews; Documentary analysis; Ethnography or
observation

Focus

To explore the spatial hubs of transformation within the
knowledge economy and to understand theirimpact on the
whole ecosystem of innovation

Pique, Miralles and
Berbegal-Mirabent (101)

Country

USA; Spain; Brazil

When established

1991 - 2000; 2001-2010; 2011-2020

Function
Creative; Knowledge; University

Year of publication
2020

Stage

Established

Study methodology
Case study
Focus

84



Understanding the revitalization projects of metropolitan
areas and the evolution of ecosystems of innovation

Year of publication Yes
Country
B 2023
Mexico Stage
When established Plafned
Ponce-Lopez, Peraza-Mues | 2001-2010
. Study methodology
(26) Function .
. . Case study; Documentary analysis; GIS map
Knowledge; University Focus
Type o.f LIEIEE TG The role of higher education in developing Innovation
Other industry led S . .
Districts in developing countries.
Country Year of publication Yes
Spain 2013
When established Stage
Pujol-Jover and Serradell- 2001_2,010 i
Lopez (40) Function Study methodology
P High tech sector; Knowledge; University Interviews; Survey
Type of innovation district Focus
High-technology- intensive activities Exploratory analysis of companies in the 22@ innovation
Various district
Couptry Year of publication e
Brazil 2022
When established Stage
igll’tzigio Established
Rapetti, Pique (37) Knowledge Study methodology
A . L Case study
Type of innovation district
Focus

High-technology- intensive activities
Creativity- intensive activities
Various

Key performance indicators for tracking and monitoring the
progress of an innovation district.

Rapetti, Pique (102)

When established

2001-2010

Function

High tech sector; Knowledge; University

Year of publication

2023

Stage

Established

Study methodology

Case study; Interviews; Secondary data analysis
Focus
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Performance assessment of Innovation Districts

el ie7 Year of publication No
e 2016
When established Stage
2001-2010; 2011-2020 g .
Function Established
RERE (] High tech sector; Knowledge; University UL methodology .
. . s Case study; Interviews; Documentary analysis
Type of innovation district Focus
High-technology- intensive activities; “ A
A . . Factors contributing to the success and challenges of
Creativity- intensive activities; Knowledge- . . L
. . X - . innovation district development
intensive service activities; Various
Country Year of publication Yes
USA 2017
When established Stage
e e Sl (L5 2001—2'010; 2011-2020 Established
Function Study methodology
Knowledge Case study; Interviews
Type of innovation district Focus
various Exploring the role of sustainability in Innovation Districts.
Year of publication Yes
2020
Country
. Stage
Thailand .
N Established; Planned
Function
Senarak (69) High t(?ch sector; Knowledge Study methodology
Function
Survey
Knowledge
. . I Focus
Type of innovation district .
Other industry led Develops a model to assess how container ports
y collaborate with users in the business model within
Innovation Districts to support ID objectives.
Country Year of publication Yes
China 2019
When established Stage
Sun, Zhang (38) 1981-1990 Established
Function Study methodology
Knowledge; University Case study
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Type of innovation district
High-technology- intensive activities

Focus
The role of government in developing an innovation
ecosystem in a university science park.

Year of publication Yes
Country 2023
Australia; USA; Thailand; UK; Spain; South
Korea; Singapore; Colombia; Ireland;
Mexico; Israel; The Netherlands Stage
Taecharungroj and ’ ? Established
Millington (103) When established Zi;ge:;/ mfaéhodolot{gyl e
1981-1990; 1991 — 2000 ap; >eospatial analysis
. . R Focus
Type of innovation district . - . . .
) Comparison and categorization of amenity mixes in
Various ) - .
Innovation Districts worldwide.
Year of publication No
Country
) 2023
China Stage
When established g .
1991 - 2000 Established
Tan, Qian and Chen (60) Function ::t:\jlg methodology
High tech sector; Knowledge Foc sy
Type of innovation district “ . . . -
. . R . Evaluating the impact of informal communication space
High-technology- intensive activities . . . . L
quality on innovation in Innovation Districts.
Year of publication No
Country 2021
USA
Stage
. When established Established
Trillo (59)
2001-2010
. . L Study methodology
Type of innovation district . .
. . R - Case study; Interviews; Ethnography or observation
High-technology- intensive activities
Various Focus
The study focuses on how innovative entrepreneurs use
spaces in cities and the dynamics that enable them.
Country Year of publication No
USA; Spain; Canada; Colombia 2024
GID (67) When established Stage
1991 - 2000; 2001-2010; Planned Established
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Type of innovation district Study methodology
various Case study
Focus
The study focuses on the role of land in the development
and success of Innovation Districts.
ST Year of publication No
. 2021
China ) Stage
Z‘ég?f‘:rset:e:lt's“ed Established; Planned
Wang, Tong and Hu (27) Function Study methodology
. Secondary data analysis
High tech sector; Knowledge Focus
Type of innovation district . .
High-technology- intensive activities Hovy planners can aqdreeFSI Sl SO.CIal and
environmental sustainability through policy
Year of publication Yes
Country 2022 (Although
USA Stage challenge
When established Established noted of use
2001-2010; 2011-2020; Planned Study methodology inan

Wolf-Powers (36)

Function

University

Type of innovation district
Knowledge-intensive service activities

Case study; Interviews; Documentary analysis;
Ethnography or observation

Focus

History, race, and community in the era of the Innovation
District in West Philadelphia

ethnographic
study)

Wouters, Hunt (104)

Country

Australia

When established

2011-2020

Function

Knowledge

Type of innovation district
Knowledge-intensive service activities

Year of publication

2018

Stage

Planned

Study methodology

Case study

Focus

Design process of a media facade in a Knowledge and
Innovation District

Youwei, Qinglan and Xiaolan
(46)

Country

China

When established
1991 - 2000

Year of publication
2023

Stage

Established
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Function

High tech sector; Knowledge

Type of innovation district
high-technology- intensive activities

Study methodology

Case study; Secondary data analysis

Focus

Establishing an innovation district identification framework.

Zhang, Dong (44)

Country

China

When established

1981-1990

Function

Knowledge; University

Type of innovation district
High-technology- intensive activities

Year of publication

2017

Stage

Established

Study methodology

Case study; Interviews

Focus

Study of policy-led University Science Parks and Innovation
Districts in China and their development.
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Appendix 4 — Further analysis of the impact of Innovation Districts
on Research and Development Jobs

Innovation Intensity
(% of all employment innovation related)

%
Study ES (95% CI) Weight
Research & Academia
Cornell Tech, NYC 0.04 (0.03, 0.05) 2.00
Longwood Medical Campus 0.12(0.12,0.12) 2.00
(Harvard) Enterprise Research Campus 0.13(0.12, 0.14) 200
Philadelphia Innovation District (University City) 0.14 (0.14, 0.14) 200
Midtown Atianta 0.19(0.19, 0.19) 2.00
Durham Innovation District 0.21 (0.20, 0.22) 200
University of California, SD 0.23 (0.23, 0.23) 2.00
NC State 0.26 (0.25, 0.27) 2.00
Boulder Research 0.43 (0.41, 0.45) 200
Stanford Tech, Silicon Valley 0.44 (0.44, 0.44) 200
Harvard Square 0.46 (0.45, 0.47) 200
Pittsburgh Innovation District 0.48 (0.48, 0.48) 2.00
Houston Medical 0.58 (0.58, 0.58) 2.00
Kendall Square 0.59 (0.59, 0.59) 200
Chapel Hill 0.65 (0.65, 0.65) 2.00
Research Triangle Park 0.74 (0.73, 0.75) 2.00
Purdue Innovation District 0.85 (0.84, 0.86) 200
Subtotal ("2 =99.99%, p = 0.00) 0.37 (0.26, 0.48) 34.00
Entrepreneurial
Kansas City Innovation District 0.06 (0.06, 0.08) 200
Red Hook 0.14 (0.13, 0.15) 2.00
Silicon Alley, NY 0.20 (0.20, 0.20) 2.00
Portland Innovation District 0.21(0.21,0.21) 2.00
Downtown San Jose, Silicon Valley 0.22(0.22, 0.22) 2.00
South of Market (SOMA) 0.23(0.23, 0.23) 2.00
Austin Innovation District 0.28 (0.28, 0.28) 2.00
Boulder Tech 0.29 (0.28, 0.30) 2.00
Apple, Silicon Valley 0.39 (0.37, 0.41) 2.00
Downtown Houston 0.43(0.43, 0.43) 2.00
San Jose Boomerang, Silicon Valley 0.63 (0.63, 0.63) 200
Google, Silicon Valley 0.68 (0.68, 0.68) 2.00
Subtotal (1*2 =99.99%, p = 0.00) 0.30 (0.21, 0.40) 24,00
Industry
20th Century Fox Studios 0.13(0.13, 0.13) 2.00
Los Gatos Tech 0.18 (0.17, 0.19) 2.00
Boeing, WA 0.19 (0.18, 0.20) 2.00
Sony Studios 0.20(0.19, 0.21) 200
Wichita Manufacturing 0.29 (0.28, 0.30) 2.00
Facebook, Silicon Valley 0.32(0.31, 0.33) 200
SpaceX, CA 0.35 (0.34, 0.36) 200
Boeing, CA 0.47 (0.47,0.47) 2.00
Microsoft 0.86 (0.86, 0.86) 2.00
Subtotal (1*2 =99.99%, p = 0.00) 0.33 (0.15, 0.53) 18.00
Strategic Governmental
Naval Station Norfolk 0.13 (0.12, 0.14) 2.00
Sandia National Labs 0.26 (0.25, 0.27) 2.00
Jefferson National Accelerator 0.30 (0.29, 0.31) 2.00
QOak Ridge National Laboratory 0.67 (0.66, 0.68) 2,00
Los Alamos National Laboratory 0.69 (0.68, 0.70) 200
Ames Research Center, NASA 0.96 {0.95, 0.97) 200
Subtotal (I*2 =99.97%, p = 0.00) 0.51 (0.30, 0.72) 11.99
Local Government
Fulton Market 0.20(0.19, 0.21) 2.00
Boston Seaport 0.22(0.22, 0.22) 200
Cortex Innovation Community 0.23 (0.23, 0.23) 2.00
South Lake Union 0.26 (0.26, 0.26) 200
Downtown Detroit 0.27 (0.27,0.27) 2.00
Dumbo 0.29 (0.29, 0.29) 2.00
Subtotal (1*2 =99.57%, p = 0.00) 0.24 (0.22, 0.27) 12.00
Heterogeneity between groups: p = 0.014
Overall (1*2 =99,99%, p = 0.00); : 0.35 (0.29, 0.40) 100.00
1
I | | |
25 5 75 1
Proportion
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Unemployment Rate

Figure 7: Innovation Intensity (the proportion of jobs within an innovation district that are classed as being involved in
innovation roles) — data from (12) and sub-grouped by type of innovation district

%
Study ES (95% CI) Weight
Research & Academia 1
Harvard Square i 0.04 (0.03, 0.04) 420
Houston Medical - 0.04 (0.04, 0.05) 422
Kendall Square | 0.05 (0.05, 0.05) 422
Pittsburgh Innovation District : | 0.09 (0.08, 0.09) 423
Purdue Innovation District - 0.05 (0.04, 0.05) 423
Research Triangle 1 W 013 (017, 0.19) 421
Subtotal (%2 = 98.56%, p=0.00) {::- 0.07 (0.04, 0.10) 2531
]
Entrepreneurial :
Boulder Innovation District q 0.04 (0.03, 0.05) 414
Google Software Cluster | 0.05 (0.04, 0.07) 412
San Jose Boomerang ' 0.04 (0.04, 0.04) 423
Silicon Alley, NY II: 0.02 (0.02, 0.02) 423
Subtotal (%2 = 98.34%, p=0.00) O 0.04 (0.02, 0.05) 16.73
]
Industry cluster |
Aerospace Cluster Wichita ﬂ 0.03 (0.03, 0.04) 415
Boeing Aerospace Cluster, LA I: 0.03 (0.03, 0.03) 420
Boeing Aerospace Cluster, Seatile | 0.04 (0.03, 0.05) 4138
Microsoft Cluster ‘ 0.04 (0.03, 0.05) 420
Space X | 0.05 (0.04, 0.06) 414
Subtotal (%2 = 74.32%, p=0.00) ﬂ: 0.04 (0.03, 0.04) 2087
]
Local Government |
Boston Seaport . : 0.02 (0.01, 0.03) 407
Cortex . 0.05 (0.05, 0.06) 422
Downtown Detroit r W 0.14(0.13, 0.15) 4323
Dumbo Innovation District . 0.06 (0.06, 0.07) 423
South Lake Union | 0.04 (0.04, 0.05) 420
Subtotal (%2 = 98.55%, p=0.00) d:: 0.06 (0.03, 0.10) 20.95
]
Strategic Governmental :
MASA Ames Research Centre : 4 0.13(0.10, 0.16) 3.86
Jefferson Mational Accelerator _H 0.03 (0.02, 0.04) 4.00
Los Alamos n 0.03 (0.02, 0.04) 41
Sandia : 0.07 (0.06, 0.08) 417
Subtotal (%2 = 96.50%, p = 0.00) f{} 0.06 (0.03, 0.10) 16.14
[]
Heterogeneity between groups: p=0.111 :
Owerall (%2 = 98.36%, p= 0.00); c? 0.05 (0.04, 0.07) 100.00
]
T
05 125
Proportion
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Figure 8: Unemployment rate within Innovation District — data from (12) and sub-grouped by type of innovation district
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