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Abstract: Innovation districts are widely known as an effective land use type for fostering and
sustaining knowledge and innovation economy growth in cities. Knowledge workers and the public
are among the main stakeholders and key drivers for the growth of innovation districts. However,
these groups’ needs are often not well considered in the top-down implementation of innovation
districts. This paper aims to explore the user preferences and decision makers’ perspectives in
innovation district planning, design, and development. The study tackles the question of which
characteristics fulfil the responsibility of innovation districts toward both societies (reflecting user
preferences) and cities (reflecting decision makers’ perspectives). As for the methodology, a case
study approach was employed to collect the required data from three innovation districts in Brisbane,
Australia. The data are qualitatively and quantitatively analysed. The analysis findings highlighted
the similarities between user preferences and decision makers’ perspectives—e.g., usefulness of
decentralisation, urbanism, mixed-use development, street life, and social interactions in innovation
districts—and the differences that need to be carefully factored into the planning, design, and
development of innovation districts with a user-centric approach.

Keywords: innovation district; user preferences; user-centric planning; decision makers’ perspectives;
urban policy; Kelvin Grove Urban Village; Diamantina Knowledge Precinct; Brisbane Technology
Park; Brisbane; Australia

1. Introduction

The emergence of the knowledge and innovation economy has pushed cities into
structural changes that are deemed necessary for flourishing growth [1,2]. In that regard,
innovation districts are specific land-use settings for knowledge-driven and creative ac-
tivities [3,4]. These districts not only meet the economic and industrial requirements of
cities, but also sustain and balance their growth [5-7]. Current innovation districts attempt
to associate with the concept of smart sustainable cities. As stated by the United Nations
Economic Commission for Europe (UNECE), a smart city “uses ICTs and other means to im-
prove quality of life, efficiency of urban operation and services, and competitiveness, while
ensuring that it meets the needs of present and future generations concerning economic,
social, environmental as well as cultural aspects”.

In association with this perspective, knowledge-intensive activities need to be pre-
sented by different zones in cities besides central business districts (CBD) and downtowns
that are the main locations of innovation districts [8,9]. This means that innovation districts
have the potential to bring knowledge-related facilities and jobs to urban and suburban
neighbourhoods to balance the growth potentials [10,11]. Innovation districts naturally
cater for knowledge-workers who are highly educated and talented; these workers lead the
knowledge economy in cities [12,13]. These districts also provide opportunities for their
surrounding general public to be engaged in knowledge-intensive activities [14]. In other
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words, innovation districts benefit their direct stakeholders as well as people located in
nearby neighbourhoods [15].

Urban planners and policymakers, therefore, deal with an extremely complicated
phenomenon during the innovation district planning, design, and development stages
in their cities [16]. At the same time, they are required to involve the growing interest in
user preferences in this process—widely known as people-centric development [17,18].
The people-centric approach involves catering for all users and improving their quality
of life [19-22]. Although some studies explored the preferences of knowledge workers
and industries [23,24], there exists no holistic research that includes the preferences of both
workers and the public.

This study aims to explore the user preferences and decision makers’ perspectives in in-
novation district planning, design, and development. The paper attempts to unify user and
decision makers’ viewpoints to tackle the question of which characteristics fulfil the respon-
sibility of innovation districts toward both societies (reflecting user preferences) and cities
(reflecting decision makers” perspectives). User preferences and decision makers’ perspec-
tives are studied in the case study innovations of Kelvin Grove Urban Village, Diamantina
Knowledge Precinct, and Brisbane Technology Park, located in Brisbane, Australia.

2. Literature Background

Innovation districts refer to industrial clusters with knowledge-intensive potentials
involving universities, research institutes, and start-ups to facilitate innovation, networking,
and knowledge spill-over opportunities [25]. These districts have been evolving since the
1970s. Early examples of innovation districts were secluded and mono-functional clusters
in exurban areas, only focused on institutional and industrial development [26]. In the
early 2000s, a new approach emerged that emphasised the concentration of talented and
educated workers—the creative class of knowledge workers—as important elements in oc-
cupational and infrastructural aspects. Consequently, attracting such a workforce became a
priority for innovation districts [10,27]. Knowledge workers were considered highly mobile
workers who seek quality of life in a location rather than solely job opportunities [28,29].
In this regard, innovation districts experienced a transition towards urbanisation and
multi-purpose development to support the knowledge workers” expectations [2,30]. These
districts were typically located closer to CBDs and relied on the existing dynamics of urban
centres [31,32]. Innovation districts from Austin, Barcelona, London, Melbourne, Montreal,
San Francisco, and Toronto are among the examples of this transition phase.

Nevertheless, the disproportionate concentration of jobs and amenities in urban centres
has caused challenges for cities, including: (a) increased pressures on CBDs, (b) heightened
job-housing imbalances, and (c) widened socioeconomic inequalities [29,33,34]. In response
to these challenges, a new configuration of innovation districts has emerged during recent
years. Besides the CBD and inner city, some suburban innovation districts are developed
as an extension of neighbourhoods with no physical boundaries between the districts
and their surroundings. These districts are extrovert, mixed-use, and offer a variety of
jobs and functions for both workers and the public [35]. In return, the dynamic of these
districts deeply relies on involving dense and diverse local communities [36,37]. With the
emergence of these districts, work, study, and life have become present at all hours of the
day [11,38,39]. One North in Singapore and Brooklyn Tech Triangle in New York are among
the examples of this new generation of innovation district [10].

Consistent with these transition phases, earlier studies such as Porter [40] exclusively
highlighted the tangible occupational/industrial characteristics of districts—hard factors,
such as salary, the value of workspaces, the expense of running a business, tax exceptions,
technical infrastructure, and urban mobility systems. Later studies [29,41,42] demonstrated
the significant role of the knowledge workers, mostly focusing on the intangible charac-
teristics of districts—soft factors, such as high-quality amenities, authenticity, variety of
third places, walkability, diversity, and openness [43—45]. Despite the importance of soft
factors for attracting knowledge workers, the popularity of hard factors is also noticed
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in the literature [46—48]. Therefore, in the last decade, most studies followed a balanced
viewpoint including both soft and hard factors to define the characteristics of innovation
districts [49-51].

Corresponding to this viewpoint, Esmaeilpoorarabi et al. [52] presented a multidimen-
sional framework reflecting the most significant attributes that form innovation districts
(indicators in Table 1). Form and function represent intangible hard factors such as loca-
tion, physical structures, infrastructure, urban mobility systems, types of activities, labour
market, and company profiles [53,54]. Ambiance and image signify soft factors such
as social amenities and interactions, diversity, creativity, openness, lifestyles, vibes, and
identity [55-57]. In addition, this framework includes ‘contexts’, a factor that links the
characteristics of innovation districts to their cities/regions, including various economic,
social, environmental, political, and governance indicators [58,59].

Table 1. Key characteristics of case study innovation districts.

Theme Category Indicator K.elvm Grove Urban Dlar?antma Knowledge  Brisbane Technology
Village Precinct Park
Centralit Inner city (2 km from Inner city (3.5 km from Suburban (13 km from
y CBD) CBD) CBD)
Locati N . o . .
ocation . A Unwersﬁy, hospital, golf ~ University, hospital, river, Other business and
Unique surroundings  fields, natural green Dutton Park, research
- technology parks
spaces, old army barrack  institutes
g%?ﬁevcjieti giiﬁ;lty Poor integration with the  Clear boundaries with
Urban structure . g neighbourhood, lack of adjacent neighbourhoods,
boundaries, highly o ;
Ikable walkability car-oriented
Urban form and wa
structure Medium- to low-density
Medium /high density, Extremely large buildings ~ segmented workplaces,
Urban form well connected to the with massive vacant poor connection to
streetscape, campus form  lands between them streetscapes, business
Form park form
Mixed-use development Five huge buildings with  Introverted workplaces
Urban desien around the main street, no purposefully designed  around a network of
& high-quality public public and green places streets, lack of public and
Design green/open spaces between them green places
Generic design with no Award-winning GO.Od. quahty modgrn .
. . - ; . - buildings with no iconic
Architectural design ~ iconic or cutting-edge high-tech and futuristic .
. . or cutting-edge
architecture architecture .
architecture
Schools, healthcare
Essential amenities services, convenience No amenities No amenities
stores
Amenities Gym, public Wi-Fi,
. restaurants, sports courts, Café, official meeting Café, official meeting
Advanced amenities ~ swimming pool, café,
. . spaces spaces
coworking meeting and
research spaces
- ngh-quahty sidewalks, Well-served public Lack. of walkabﬂlt}{ and
Urban mobility bike paths, well-served public transport, highly
; transport .
public transport accessible by car
Services Developed and q
eveloped anc manage Developed and managed = Developed and managed
Management by a public—private b . .
y a public system by a private system
system
Function Mixed-use Mlxecfl—use .development, Combines work and
development combines life, work, stud Only work areas
p study, and entertainment y
Land use Expen51've inner-city Expensive inner-city Affordable suburban
o properties, lack of . . o
Property availability . properties, lack of properties, accessibility to
working spaces, : . ) - -
and value residential and working a variety of working

domination of residential
blocks

spaces

spaces
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Table 1. Cont.
. Kelvin Grove Urban Diamantina Knowledge  Brisbane Technology
Theme Category Indicator Village Precinct Park
Knowledge/creative Heath institutes and Governmental healthand ~ Large number of ICT
. . creative industries . - .
industries eco-science institutes companies
Company profile start-ups
Technology High-quality technical High-quality technical High-quality technical
adoption/facilities infrastructure infrastructure infrastructure
. Limited to research Limited to research Varieties of job
Thick labour markets - . ope
positions and start-ups positions opportunities
Work condition Varieties of plans and
Professional places for formal and Lack of plans and places ~ Lack of plans and places
networks informal professional for professional networks  for professional networks

networks

Public and cultural

Several open/public
spaces—parks,

playground, library, Heritage building No spaces
spaces !
. theatre, heritage
Public spaces 1
buildings
and events
Various public
Public and cultural events—fashion shows,
. . . No events No events
events Brisbane Festival, movie
nights, Saturday markets
Formal and informal
Work climate working and interacting Formal climate Formal climate
Public climate
engagement Variety of occasional,
C . accidental and Lack of social activities Lack of social activities
Social interaction . . . . . .
Ambi co-incidental social and interactions and interactions
mbiance interactions
High diversity of cultures
and ethnic groups,
. -, . Homogeneous Homogeneous
Diverse communities  presence of multicultural . .
) . ities. het community community
Diversity amemtleg, eterogeneous
community
Tolerance/openness Highly open to new Highly open to new ideas Highly open to new
people and ideas people and ideas
Dense creative Dense creative Dense creative
Creative community with a chance ~ community with no community with no
communities of communicating chance of communicating  chance of communicating
together together together
Creativity Artistic
features/performances,
Creative atmosphere  inspiring architecture, Inspiring architecture No elements
visibility of creative
activities
Dense Populatlop, active 1 ek of people and Lack of people and
. street life, the artistic L L
Pace of life - activities in the activities in the
buzz of creative industry
Buzz of place activities streetscape streetscape
. . Limited to students’
Image Variety of lifestyles lifestyle, lack of nightlife Poor Poor
Subjective safety Highly safe and secure Safe and secure during Safe and secure during
the day the day
Sense of safe i
£l Objective safety and Guaranteed by active Lack of walkability and Lack of walkability and
. presence of people in . .
security housing housing

streets and during nights
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Table 1. Cont.

. Kelvin Grove Urban Diamantina Knowledge  Brisbane Technology
Theme Category Indicator Village Precinct Park

Strong, no boundaries
between district and

Place attachment surrounding, no Poor Poor

Sense of place boundaries between life,

work, study

Sense of community Strong Poor Poor

Poor, generic design with
no unique or

Average, award-winning

Poor, generic design, long

Authenticity monumental bold architectures distance from CBD
Place identity statement
Does not host Hosts headquarters office
Brands distinguished companies =~ Hosts CSIRO, TRI of some famous

or institutes companies

These characteristics need to be considered by decision makers when planning, design-
ing, and developing innovation districts. Moreover, if innovation districts are to achieve a
high rate of public acceptance, these characteristics also need to be redefined by the exact
users of these districts. Although workers and the public are both key stakeholders/users,
they are often ignored in the planning, design, and development processes of innovation
districts [18]. Capturing and analysing user preferences would motivate them to accept
and engage with innovation districts [60].

3. Research Design
3.1. Case Study

This research adopts the case study method [61] to identify user preferences and
decision makers’ viewpoints. Eisenhardt’s approach [62], an inductive method with an
arranged structure, is applied to the data gathering and analysis steps of the study to
unify the structure of the research. The indicators shown in Table 1 are employed as the
base structure. The study collects data from various sources, which are then analysed
qualitatively and quantitatively.

The case study context is selected from Australia, a country that has, in recent years,
shown significant attempts to improve its knowledge and innovation economy [63]. The
third largest Australian city (in gross domestic product (GDP) terms), Brisbane has devel-
oped various strategies, policies, and plans to support knowledge and innovation economy
growth [64]. Following these strategies, several innovation districts have been developed.
Of these, the three most renowned innovation districts were selected—Kelvin Grove Urban
Village (KGUV), Diamantina Knowledge Precinct (DKP), and Brisbane Technology Park
(BTP). They are all planned districts, and this provides an opportunity to compare the initial
plans and decision makers’ perspectives with user preferences. The place characteristics of
these three cases are different from each other—e.g., centrality, physical form, company
profile, and social characteristics (Table 1); these differences make the investigation more
interesting and the findings more versatile.

3.2. Data Collection

First, the key users and decision makers were classified into five major groups. The
main decision makers consist of: (a) academics and scholars whose practical theories are
the base of action for other decision makers; (b) government executives, developers, and
body corporates who are the main authorities in the planning and developing phases; and
(c) architects and urban planners who are responsible for the designing phases. Key users
include: (d) knowledge workers and company managers who are directly involved with
the ongoing life of innovation districts on a daily basis; and (e) the general public who
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are involved in innovation districts on a casual basis. Then, data collection methods were
selected for each group, considering the collection of both quantitative and qualitative data.

Qualitative data were collected through 15 scholarly articles from five academics/scholars
(group a) whose institutes are in Brisbane and their research includes Brisbane innovation
districts, and 27 semi-structured interviews from the three above-mentioned groups b, c,
and d (Table 2). The interviewees, both decision makers and users, were directly engaged
with these three innovation districts. Depending on the expertise or experiences of each
group, the questions were designed for 45-60 min interviews. While the general questions
were similar for all interviewees, the detailed questions were different. The interviews were
conducted under negligible /low-risk human research ethics. The consent forms were signed
by all interviewees. No personal data were reported at any stage of the research. Moreover,
the sample size was based on the proposed number of 10 to 30 participants for qualitative
research. In addition, 384 online surveys with open-ended questions from the public across
Brisbane were also used (group e). The target group was people who live within 30 km of
case study districts, with access to pre-existing infrastructure. “The number of participants
was determined based on the sample size method proposed by Krejcie and Morgan (1970).
The responses were checked for completeness; cases with missing data were excluded from
further analysis. This resulted in 343 valid responses” [37].

Table 2. Interviewee expertise and involvement.

Group No Expertise Involvement
#1 Strategy Planner Brisbane Marketing
#2 Economist Queensland Department of Infrastructure
#3 Regional Planner Queensland Asset Management
Group 1: Government, #4 Strategy Planner Economic Development Queensland
Developers, Body Corporates  #5 External Relations University involvement in KGUV *
#6 Systematic Thought KGUV building manager
#7 Infrastructure Eco-sciences Precinct in DKP **
#8 Business BTP *** services
#9 Architect KGUV, DKP
. #10 Architect/Urban Designer KGUV
gzzfiiftiﬁfelii‘sne“’ #11 Architect/Urban Morphologist DKP, KGUV, BTP
& ’ #12 Urban Designer/Planner KGUYV, BTP, DKP
#13 Place Specialist KGUYV, DKP, BTP
#14 Management KGUV
#15 Musician KGUV
#16 Optometrist KGUV
#17 Digital Mapping KGUV
#18 Computational Biologist DKP
#19 Toxicology Analyst DKP
Group 3: Knowledge Workers,  #20 Plant Biochemist DKP
Company Managers #21 Ecologist DKP
#22 Performance Analyst BTP
#23 Software Developer BTP
#24 System Engineer BTP
#25 Solution Architect BTP
#26 Electronic Design BTP
#27 Infrastructure Operations BTP

* Kelvin Grove Urban Village, ** Diamantina Knowledge Precinct, *** Brisbane Technology Park.

The quantitative data were collected using 32 online surveys gathering data from
five targeted academics/scholars and 27 interviewees. These interviewees are asked to
complete the Likert-scale questions that aimed to evaluate the place characteristics of
each case study district in detail. The aim was to collect numeric data to be compared
with the qualitative data collected from the academics and interviewees. These data were
interpreted in association with the qualitative data. Considering the limited number of
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surveys, the results were double-checked with the qualitative results. The above-mentioned
384 online surveys (343 valid) that gathered data from the public across Brisbane were
also used for quantitative data collection. However, as some of the members of the public
may not be directly engaged with the case study innovation districts, they were not asked
to score the characteristics of the cases. Instead, the questionnaire collected data on the
general characteristics/roles of innovation districts with which the public is familiar. The
questions of the survey were designed based on the decision makers’ perspectives on
the general characteristics of Brisbane’s innovation districts, derived from the qualitative
analysis results. These questions explored whether the public agrees with the decision
makers’ perspectives.

3.3. Data Analysis

The framework (Table 1) was employed in designing and coding the qualitative and
quantitative data; since all districts are in Brisbane, the ‘context’ theme of the framework
was excluded from the coding system. The qualitative data from articles, interviews, and
open-ended questions were coded considering the 32 pre-planned indicators (Table 1), and
then content analysis was conducted in NVivo. The results were reported comparatively.
The results indicated whether the current characteristics of innovation districts, which are
established by decision makers, meet the expectations of the users.

In total, 32 detailed Likert-scale surveys (5-point scale) were coded and uploaded to
SPSS software. “The ordered nature (5-point Likert scale) of the outcome variables justifies
the selection of ordinal regression model” [37]. Along with the descriptive analysis, ordered
probit regression models were also calculated. The results specified whether the decision
makers perceive district characteristics differently from the users. The ordinal regression
model was selected due to the ordered nature of Likert scale variables. Only the significant
(p < 0.05) indicators were reported.

Similarly, quantitative data from 343 valid public surveys were coded by indicators
and uploaded into SPSS. Initially, the responses were checked by a control question, which
provided the option of ‘I have never heard about innovation districts’. In total, 65 par-
ticipants with no knowledge about innovation districts were excluded. The public rated
their agreement with the overall characteristics/roles of innovation districts in their city
that were seen to be thriving from decision makers’ perspectives (278 responses remained
valid). They rated their agreement from 1 to 5 (strongly disagree to strongly agree). The
rating system was recoded into three categories to accelerate the analysis, including agree
(1), neutral (2), and disagree (3) [65]. Then, a one-sample t-test was conducted to explore
whether the differences between the percentage of agreement and disagreement were sig-
nificant (test value = 2 as neutral, p < 0.05). Only the significant differences were accepted
as reliable experiences.

4. Results
4.1. Qualitative Analysis

The data were collected through: (a) 15 articles from academics; (b) 27 semi-structured
interviews from different groups of decision makers and direct users (Table 2); and
(c) 278 valid surveys with three open-ended questions from Brisbane residents, including
‘Which characteristics or activities in innovation districts would encourage you to join these
districts?’, “‘Which characteristics of innovation districts contribute to increasing the quality
of life?’, and “What is the role of innovation districts in future cities?’. The results demon-
strate a variety of similarities and differences between the sample groups, as presented in
Table 3. These differences are reported in Sections 4.1.1-4.1.4.
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Table 3. Similar characteristics of innovation districts.

Theme Category Similarities

-Decentralising innovation districts to provide jobs and amenities balance in different parts

of cities

-Locating innovation districts in different neighbourhoods across cities” flow roads, public
transport, and other mobility systems and supporting the job-housing balance

-Locating innovation districts in old industrial sites or disturbing neighbourhoods to facilitate the
process of revitalisation and renovation

-Collocating innovation districts with existing universities, research institutes, hospitals, and
other knowledge-intensive activities is beneficial

Location

-Prevent sprawling and focus on medium- to high- density urban form

-Mixed-use development to provide living, working, studying and entertainment opportunities
close together

-Excellent connections to the city centres and neighbourhoods both by car and on foot

-Strong integration with the city fabric with no boundaries between districts and neighbourhoods

Urban form

Form and structure

-Provide more greenery, open spaces, and third places to encourage incidental interactions
-Improve walkability and prevent car-oriented design

Design -Provide transparency of activities, connect them to the streetscape, and shape plenty of
movement between places
-Host modern aesthetic buildings and architecture

-Presence of smart facilities

-Presence of essential and advanced amenities, e.g., parks, sports grounds, hiking and cycling
opportunities, healthcare facilities, entertainment facilities, shopping centres, restaurants,
and cafés

Amenities

-Share infrastructure and services with the surrounding areas

-Cluster smart, ICT, and Al services

-Presence of innovation districts in neighbourhoods balances investment in different modes of
mobility system for all parts of cities

Services

-Unify work, study, and living experiences

Land use -Increase the value of properties in neighbourhoods by branding—gentrification

-Dense presence of companies accelerates generation of knowledge and also its spill-over
-Bring businesses, expertise and universities to the neighbourhoods and increase the population
of elites

Company -Increase the role of knowledge-based activities in the economic growth-Cluster diverse

profile specialties together
-Bring universities, researchers, and professionals together
-Locate universities across cities rather than city centres or remote suburbs
-Develop technological culture and connect people to new technologies

Function

-Gather like-minded people and complementary industries together

-Create more jobs and new careers within neighbourhoods

-Provide specialised education that supports the requirements of workers in neighbourhoods
-Ease connection of businesses

-Encourage networking

-Facilitate knowledge spill-over between disciplines

Work condition

-Bring various events and facilities to neighbourhoods
Public spaces -Attract people through cultural and social activities as well as professional ones
and events -Provide plenty of third places that gather communities together and encourage

Ambiance social/professional interactions

-Provide casual ambiances to smooth the official environments
Public -Bring enough people, facilities, and interactions together to activate districts’ life
engagement -Inspire local communities to be creative

-Harmonise the place for both workers and the public as well as both adults and kids
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Table 3. Cont.

Theme

Category

Similarities

Diversity

-Bring social and cultural diversity
-Connect communities with different experiences, educations, nationalities, genders, etc.

Creativity

-Provide cutting-edge advanced knowledge and facilities
-Gather talented people to inspire both workers and locals
-Artistic vibes, visibility of actives, and state-of-the-art services

Image

Buzz of place

-Combine different aspects of life to create a new concept of living
-Bring a variety of lifestyles and a dynamic buzz to gloomy neighbourhoods
-Attract more people to the neighbourhood

Sense of safety

-Adopt pedestrian- and cycle-friendly plans and mixed-use development that brings enough
people into the streetscape

-Provide well-oriented urban structure and social control to improve the objective safety

-Invite elites and highly educated population into neighbourhoods, which, in return, improve the
reputation and subjective safety

Sense of place

-Respect community-based values and provide public amenities
-Be a friendly place for all people

-Blur social boundaries and unite elites and locals

-Adapt to upcoming requirements of local communities

Place identity

-Signify its brand, e.g., through well-known firms and institutes, creative vibes and unique
architectures

-Improve the popularity of the neighbourhood

-Improve the standing of the regions at both national and global scales

4.1.1. Form

Location: While all categories of participants believed in the advantage of decen-
tralised districts, the perception of decision makers from suburban districts was different
from users. Decision makers, such as Interviewees #2 and #12, defined the suburban BTP
as “too far out” and “in the middle of nowhere”. However, direct users of BTP such as
Interviewees #22, #24, #25, and #26 happily defined it as an “Ideal place to work, basically
because of the location”, “It’s good because there is less traffic to get there”, “It’s not in the
city, but then it’s not very far from the city”, and “it’s closer to the suburbs, supporting
people with growing families”.

Urban form and structure: While decision makers solely focused on high-density
development, both direct users and citizens expected diversity in terms of building size
and living options. Users believed that focusing on huge or high-rise buildings limited
their options.

Design: Despite similarities, there were three obvious gaps between decision makers’
and users” opinions. Firstly, users anticipated an opportunity to not only share their
expectations and needs in the designing process, but also have a role in shaping their
location; they reflected it as “too much fixed design”, which destroyed their chance for
personalising the place. Secondly, the decision makers mostly preferred iconic architecture
and urban design for innovation districts. However, users expected a balance between an
iconic and usual design that perfectly connects the districts to the city fabric. Thirdly, users
frequently asked for an environmental-friendly design in their districts—fewer carbon
emissions and more solar power. This preference concerns the development of smart
sustainable cities. The balance between becoming smarter and remaining sustainable needs
to be considered.

Amenities: The participants frequently stated the importance of smart amenities in
addition to essential ones. However, all levels of society need to have equal access to these
amenities. Such a mechanism is in line with the concept of smart sustainable cities that
encourage social equality.
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4.1.2. Function

Services: The users questioned current policies and plans for developing innovation
districts. They reportedly compared their cities to global leading cities. A respondent men-
tioned sorrowfully that: “Simply calling someplace an innovation district is not enough. It
needs real planning as in Singapore”. Moreover, while the decision makers were concerned
about general strategies such as public—private investments, the users were mostly worried
about tangible realities such as lack of parking. For example, Interviewee #21 mentioned,
“we don’t have any parking. For lots of people it’s an inconvenience if they have children”.

Land use: The users were happy about mixed-use development in districts. They
experienced the presence of working, studying, and living options in their districts, which
activate the space. However, they preferred not to live in the same location in which they
work. Interviewee #14 stated, “I don’t think I would live in the precinct. I work here and I
don’t want to live and work in the same place”. Furthermore, the users were unsatisfied
with the renting and purchasing prices; a citizen sadly commented: “Don’t try to sell them
to the normal folk who work for a living and struggle to survive on minimalist wages,
while the elites live in luxury”; Interviewee #21 complained that “houses start at more than
a million dollars to buy here and rents are very expensive as well.” In addition, users were
unsatisfied with the unbalanced development of functions in their districts; for example,
KGUYV is occupied by residential blocks and lacks working places, while living options are
limited to social and student housing.

Company profile/technology: Both direct users and citizens questioned large-sized
businesses. Medium to small businesses, and specifically start-ups, are necessary. They
also complained that education and technology need to be accessible and affordable for all,
which is expensive now.

Work condition: Despite all of the similarities, there is still a huge gap between the
perception of decision makers and the expectations of workers in terms of jobs. Decision
makers, especially academics, brand knowledge workers as highly mobile employees
who seek shifts between jobs; they believe knowledge workers follow jobs in high-quality
locations rather than giving priority to high-salary work. However, the results showed
that only young workers match these definitions. Middle-aged workers and workers with
families still preferred stability in their jobs as well as well-paid opportunities.

4.1.3. Ambiance

Public spaces and events: Users expected not only unrestricted accessibility, but also
the match between their needs and districts” spaces and programmes.

Public engagement: Knowledge workers needed informal and incidental forms of
professional networks with both like-minded co-workers and people from other disciplines.
Moreover, incidental interactions accelerate linking to locals. Interviewees #10 and #16
described this informal ambiance in KGUYV as follows: “There are lots of incidental spaces
where you meet people. So, the whole idea of circulation realm is to meet people”. “It
helps your working relationships when occasionally, accidentally or co-incidentally run into
people”. Moreover, the public believed that current innovation districts are not successful in
developing attractive ambiance due to the lack of both funding and efficient management.

Diversity: the users admired innovation districts that avoid placing too many of
the same professions in a district. This provides an opportunity for shaping a hetero-
geneous community with different lifestyles, e.g., having both artists and scientists in a
district. Innovation districts also need to equally value the general public rather than their
elite community.

Creativity: There were no significant differences observed between the decision makers
and users.

4.1.4. Image

Buzz of place: Despite the similarities, the decision makers and workers had in-
consistent opinions about mono-functional districts. The decision makers believed that
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mono-functional districts are not capable of attracting workers due to the lack of dynamic
lifestyles (soft factors). However, the BTP workers mostly mentioned hard factors such
as affordability, the presence of well-known companies, and well-paid jobs as attractive
factors in BTP.

Sense of safety: Again, mono-functional districts were identified as the subject of
disagreement. The decision makers expected that the presence of special functions such as
residential blocks or specific characteristics such as nightlife dramatically impacts the sense
of safety. However, the experience of workers in DKP and BTP demonstrated that a sense
of safety is more related to factors such as a safe urban/architectural design as well as high
levels of safety in Brisbane (city scale).

Sense of place: Despite all of the attempts of the decision makers, the public constantly
highlighted the current inequality between the community of workers and locals. One
participant explained this inequality: “To me, it seems to be cultivating a new elite. It
increases the value of nothing. It feeds off its over-inflated ego”. Another participant
described it as: “This sounds good, but in practice, the non-educational members would
need to be equally enthusiastic”.

Identity: The decision makers mostly believed that iconic architectural /urban designs,
in addition to unique vibes, are major keys for branding (soft factors). However, the results
showed that users still believed that districts” reputation is mostly built by the company
profiles, job opportunities, and infrastructures that they can provide (hard factors).

4.2. Quantitative Analysis

In this study, 27 interviewees and 5 academics (32 participants in total) were asked to
assess the detailed characteristics of the case studies. For each group of participants, the
mean values were calculated. Ordered probit regression models were also estimated to
compare the scores among four groups of participants. Knowledge workers and managers,
who are the direct users of districts, were coded as the reference group. The collected data
from three other groups of participants including: (a) academics/scholars; (b) government
executives, developers, and body corporates, and; (c) urban planners, designers, and
architects were compared to the reference group in each case study district (Figures 1-3).
The results demonstrated 9 (5 indicators), 9 (8 indicators), and 14 (11 indicators) cases
of discrepancy between the groups of participants in KGUV, DKP, and BTP, respectively.
Significant indicators are shown with (***) in the figures.

In total, 278 valid Likert-scale questionnaires from the public across Brisbane were
initially identified. Then, 55 questions collected from each participant were classified based
on the introduced framework (Table 1). The percentage of agreement was calculated for in-
dividual questions and validated using the one-sample t-test (Table 4). In total, 44 questions
were identified as reliable experiences since there were no significant differences between
the agreement and disagreement scores for the other 11 questions (bold-italic questions in
Table 4). While the questions reflected decision maker opinions, the public only disagreed
with seven items (bold-italic values under the disagreement percentage in Table 4). Con-
versely, the public showed high levels of agreement (>50%) in 14 cases (bold-italic values
under the agreement percentage in Table 4).

Form: While KGUYV received the highest score between districts, workers/managers
from the creative industries and health sectors still expected more from the urban form and
design. Almost all groups of participants agreed on the negative aspects of urban form
and design in DKP. Conversely, the knowledge workers/managers in BTP from the ICT
sector were less concerned about centrality, urban form, and design in comparison to the
decision makers. The public and decision makers agreed on the positive part of innovation
districts in providing high-quality open spaces alongside essential and advanced amenities.
However, the public believed that innovation districts are incapable of preserving the
natural environment. Moreover, unlike the decision makers, the public perceived that the
current innovation districts integrated well with the neighbourhood.
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Figure 1. Quantitative evaluation of place characteristics in Kelvin Grove Urban Village.
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Table 4. Quantitative evaluation of place characteristics in Brisbane.
0
Original Data AD;Z o vs.
Theme Category Indicator Question p—
o, o o, 1g(2-
DA% Neutral% A% Tailed)
Przser;}ce of most innovation districts in distant 28.4 45.9 257 0.656
) Centrality suburos
Location Districts are overloaded by people or cars 11.5 36.5 52 0.00
Unique surroundings Bring positive environmental impacts 27.3 54.3 18.3 0.026
Urban structure Not fit residential requirements 17.6 419 40.5 0.00
Urban form and Usban § Lack of connectivity to nearby neighbourhoods 32.4 50.4 17.3 0.00
structure rhantorm Have noticeable boundary 20.5 529 26.6 0.138
Urban design Provide various open spaces 6.9 423 50.8 0.00
Design . . Provide high-quality buildings 15.8 51.8 324 0.00
Form Architectural design — - -
Bring iconic design to neighbourhood 9.7 50 403 0.00
Enhance infrastructure and public facilities 12.9 56.5 30.6 0.00
Essential amenities Acces_51_b111ty to both essential and advanced 31 39.2 57.7 0.00
amenities
The innovation district does not provide extra
Amenities amenities to the neighbourhood 27 561 212 0.718
Accessibility to smart technologies and facilities 10.8 37.7 51.5 0.00
Advanced amenities - "
Bring advanced amenities to suburbs (such as
; p 10.8 489 40.3 0.00
shopping centres, cafés, restaurants, sports grounds)
Urban mobility Improve urban mobility 6.2 38.5 55.4 0.00
Servi
ervices Management Not available
No boundaries between work, life, and play 115 43.1 45.4 0.00
Mixed-use development i
Function ‘I/nggltszortable sense of living too close to your o5 392 358 0.092
Land use Negatively impact the price of properties 10.4 57.6 32 0.00
Property availability Provide reasonably priced housing and offices 38.1 44.6 17.3 0.00
and value H i le in shapi iehbourhood
ave a positive role in shaping neighbourhoo 115 489 396 0.00

reputation and respectively properties’ value
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Table 4. Cont.
Original Data E;? Yo vs.
Theme Category Indicator Question _—
o ° ° 1g(2-
DA% Neutral% A% Tailed)
Knowlgdge/creatlve Ease the economic growth 16.5 50.7 327 0.00
industries
Company profile Provide high-quality education 11.9 43.5 446 0.00
Technology . . .
adoption, facilities Bring technical complications 31.8 41.9 26.4 0.390
Provide targeted education 5.8 45 49.3 0.00
Possibility of moving between jobs 6.2 44.6 49.2 0.00
Thick labour markets . - ",
Provide plenty of job opportunities 104 424 47.1 0.00
Work condition Proximity to a wide range of professional networks 10.8 36.9 52.3 0.00
Professional networks Facilitate professional networking 3.6 25.9 70.5 0.00
Connect companies and universities 3.6 33.1 63.3 0.00
Public and cultural Support cultural dynamics 16.9 53.2 29.9 0.001
Public spaces spaces
and events i ibili i i
Public and cultural ACFQ'Sslblllty to different cultural and social 92 39.2 515 0.00
events activities
Work climate Not available
Public Facilitate social interactions 21.2 453 335 0.006
engagement S 1 .
88 Social interaction Encourage social interactions within their
. 9 46.4 44.6 0.00
neighbourhood
Ambiance It is interesting to live in a diverse community 18.5 45.4 36.2 0.006
Diverse communities - .
Host diverse communities 6.5 33.8 59.7 0.00
Diversity Negative presence of too many immigrants 30.6 51.8 17.6 0.002
Tolerance/openness Presence of too many young people 43.9 442 11.9 0.00
Openness to new ideas and people 4.6 45.4 50.0 0.00
Creative communities Help the city to become smart 17.3 453 374 0.00
Creativity Ltlvmg 11111 an artistically or technologically creative 92 454 454 0.00
Creative atmosphere atmosphere
Shape creative atmospheres for children 10.8 46 432 0.00
The innovation district attracts a large population to
the neighbourhood, which makes it overcrowded 255 57.9 16.5 0.021
Pace of life and hectic
Buzz of place Street life is not attractive in innovation districts 27.7 473 25 0.652
Support diversity of lifestyle opportunities 19.4 457 39.9 0.00
Variety of lifestyles il ; '
Accesglblh_ty to a variety of restaurants, cafés, bars, 54 338 60.8 0.00
and nightlife
Improve physical and mental health of society 27 45.7 27.3 0.935
Subjective safety Improve walkability 5.4 30 64.6 0.00
I
mage Sense of safety They are good places for raising children 33.1 38.5 28.4 0.465
Objective safety and Improve the safety and security of the city 27 48.6 24.5 0.559
security
Place attachment Nothing interesting about innovation districts 26.6 475 259 0.869
I feel banned from being a part of districts’ life 36.3 442 19.4 0.00
Sense of place Nothing interesting about innovation districts’ 281 28 29.1 0.812
Sense of community community
I‘_ack of acceptance from the community of 23 50 25 0.723
innovation districts
Authenticity Enhance the reputation of neighbourhoods 4.6 39.2 56.2 0.00
Place identity Brand Improve national and international reputation and 15.8 46 381 0.00
connections ’ ’ ’
Function: The academics/scholars showed a higher level of acceptance for pub-

lic/private development and other planning and managing strategies in KGUV, while
urban planners/designers/architects found the current management system less suc-
cessful. In DKP, the workers/managers had significantly higher expectations for more
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mixed-use development in comparison to the decision makers. In BTP, the urban plan-
ners/designers/architects believed that being located at a long distance from the CBD has
negatively influenced the urban mobility system. However, the direct users were generally
satisfied with the condition. Most groups of decision makers also expected lower levels
of professional networks in introverted and mono-functional districts such as BTP. The
professional networks were of a much higher level. Both the decision makers and the public
agreed that urban mobility and professional networks were improved by the presence
of innovation districts in neighbourhoods. However, the public questioned the ability of
innovation districts to provide reasonably priced properties in their neighbourhoods.

Ambiance: The theoretical opinions of the academics/scholars are different from
user experiences in the case of public/cultural spaces and tolerance in KGUV and DKP.
However, the decision makers’ perspectives and direct user experiences are mainly similar
for other items. On the other hand, the public showed higher levels of tolerance and
openness as opposed to the decision makers’ perceptions.

Image: In DKP, the workers/managers experienced lower levels of subjective safety
despite the decision makers’ optimistic views. Conversely, in BTP, the workers/managers
experienced higher levels of objective safety and a sense of place in comparison to the
decision makers. In the case of authenticity and branding, the decision makers assigned
higher scores to KGUV and DKP and lower scores to BTP, while direct users experienced
it differently: 2.5, 2, and 3.8 in KGUYV, DKP, and BTP, respectively. The decision makers
expected that the public has negative images of innovation districts, such as ‘being hectic or
overcrowded’ or ‘feeling banned from being there’. However, the results not only rejected
these negative images, but also verified the positive role of innovation districts in terms of
(a) accessibility to different lifestyles, (b) improving subjective safety, and (c) enhancing the
reputation of neighbourhoods.

5. Discussion

This study investigated the preferences of users in comparison to approaches that
decision makers follow in the planning, design, and development of current innovation
districts. The results revealed plenty of characteristics that both users and decision makers
similarly expect from innovation districts (Table 3). In general, these similarities showed
that current innovation districts are beyond introverted /mono-functional occupational and
educational hubs; they are the nexus of urbanism, mixed-use development, street life, and
social interactions in neighbourhoods. The public has the increasing chance to benefit from
the amenities and activities offered by innovation districts. Both users and decision makers
agreed with the emergence of urbanism and social life in innovation districts, which is also
frequently mentioned in the literature [11,32,38].

Furthermore, both users and decision makers believed in decentralising innovation
districts in inner-city neighbourhoods. They expect innovation districts to accelerate the
job—housing balance in cities like many scholars following the ‘smart sustainable city’
strategies [66,67]. The presence of innovation districts in neighbourhoods not only reduces
the commuting time, but also involves more parts of cities in knowledge-intensive activities;
the aim is to shape smarter cities and populations [9,68].

Besides the abovementioned similarities and many other characteristics that both users
and decision makers were unanimous about, this study identified 22 cases of disagreement.
The results provided insights into the following characteristics (shown in Table 5 and
elaborated below) that need to be revisited in building prosperous innovation districts.
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Table 5. Insights derived from dissimilarities.

Theme

Category

Insights

Form

Location

Urban form and structure

Design

Amenities

Unlike connectivity, closeness to CBDs is not necessary for all types of
knowledge workers

Innovation districts need their specific form and structure that is distinct from
other functions, such as universities and urban villages

Flexible designing is an essential approach for developing place identity and a
sense of place

A balance between iconic and norm design integrates innovation districts with
their surroundings

Environmentally friendly design is a vital concept for innovation districts
The match, accessibility, and affordability of amenities are beyond solely
removing the gates

Function

Being highly accessible through all forms of urban mobility systems is
established prior to focusing on public transport
Innovation districts need to inform users about and ensure the efficiency of

Services/management their plans for cities and societies

Land Use

Company profile/technology

Work condition

Multi-layered strategies are required to fulfil the macro-scale plans of cities
and the micro-scale needs of users; detailed plans need to be employed beside
regional strategies

A new hierarchy of spaces is required to reduce the uncomfortable sense of
locating users” home too close to their work

The match and balance between uses is as crucial as mixed-use development
Price-controlling plans need to be considered before disrupting the social mix
The presence of small/medium size companies and start-ups is critical
Targeted education is necessary for linking locals to

knowledge-based activities

Hard factors are still the first reason for selecting jobs and innovation districts

Ambiance

Public spaces and events Not available

Public engagement

Diversity
Creativity

The social roles of innovation districts need to be planned and advertised
through systematic management, rather than remaining limited to
physical strategies

The public, like knowledge-workers, respect diversity and openness

Not available

Image

Buzz of place
Sense of safety

Sense of place

Place identity

Hard factors are still a priority for some types of workers in comparison to
vibes and lifestyles

Design and connectivity are highly effective in shaping the sense of safety
The public and knowledge workers have similar expectations from their place
Social coherency/equality needs to be precisely considered in

innovation districts

Branding still relies on hard factors (such as located companies) rather than
soft factors (such as vibes and design)

Form:

Centrality is not a priority for all types of workers; for example, ICT workers in BTP
were satisfied with their quiet and less expensive location. However, all workers
expect innovation districts to be highly connected to CBDs and other urban centres.
Even though DKP is located close to the CBD, most workers were unsatisfied with
the isolated location. Decision makers need to consider connectivity rather than solely
closeness to CBDs.

While decision makers confidently gave high scores to KGUV’s urban form and
extremely low scores to BTP, the choice of workers were different—3.3 and 3.7 for
KGUYV and BTP, respectively. KGUYV lacks parking, workplaces, and a diversity
of housing options and instead is occupied by quite tall student accommodation
buildings, faculty buildings, and huge research institutes; in other words, KGUV still
has a campus form rather than being an innovation district. On the other hand, BTP
is more professional. This study suggests that decision makers need to revise their
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perception that a campus form or an urban village concept can fulfil the requirements
of an innovation district. Innovation districts are ‘professional configurations’ for
work, study, and living that require a distinguished form from other functions such as
universities or research hubs. They also need to be combined with a balanced number
of other functions and facilities.

Unlike decision makers, users expect a hierarchy of places, including planned and de-
signed parts as well as flexible ones. Decision makers should designate a space for the
public and workers to shape their place identity and build a sense of attachment [69].
In addition, a flexible design will blur the boundary of innovation districts within
their neighbourhoods.

Decision makers believe that innovation districts are leaders of future urban develop-
ments in cities. Therefore, they prefer iconic urban/architectural design for shaping
innovation districts, e.g., DKP. This strategy undesirably separates these districts from
the city fabric. This research recommends that a balance between iconic and usual
design would be suitable for integrating innovation districts into neighbourhoods and
attracting the public.

Decision makers need to plan for an environmentally friendly form of place that re-
spects the concern of users about the natural environment and their health. Otherwise,
they will lose the public trust in the efficiency of innovation districts for their cities.
In recent years, countries such as China and Japan have employed the concept of
healthy urban areas in their innovation districts; their priorities are: (a) constructing
healthy environments; (b) building a healthy society; (c) optimising health services;
(d) fostering healthy people; and (e) developing healthy culture [70].

Despite the attempts of decision makers to accomplish open-door policies and benefit-
ing society [38], there is no balance of amenities for all levels of society. At least some
activities and services need to meet the expectations of the locals [59]. These facilities
must also be accessible and affordable for most people.

Function:

Urban mobility relates more to ease of access than to public transport. Both DKP and
BTP workers evaluated the urban mobility the same—3.7. BTP is highly accessible by
car and lacks public transport; oppositely, urban mobility in DKP is restricted to public
transport. Decision makers need to accelerate ease of access to innovation districts
through all forms of the urban mobility system. In this regard, smart mobility plans
can be employed to encourage users to choose different modes of transport; this is
widely known as ‘mobility-as-a-service’ (MaaS) [71-73].

Users do not trust the efficiency of the management system in shaping world-class
innovation districts that improve their wellbeing. Decision makers, theoretically and
practically, should inform and assure users that innovation districts have been pro-
fessionally planned to serve them. Communicating with users, consulting with them,
and directly engaging them in the decision-making process are highly recommended.
St. Louis (Missouri), San Diego (California), Detroit Innovation District, and Boston
Innovation District are examples of districts that have followed various community
engagement plans to gather public and political support [74].

Decision makers mainly follow a holistic approach for planning innovation districts
at the city scale. However, users deal with the tangible characteristics of innovation
districts on neighbourhood scales [50]. Decision makers need to replace their current
method with a multi-scale plan.

Both workers and locals prefer not to work and live in the same area. Decision makers
need to plan for a new model of an urban setting that keeps the living areas private.
Innovation districts have been partially effective in mixed-use development and
bringing jobs/amenities to neighbourhoods; however, they still struggle with job—
housing/amenity matching and balance, e.g., KGUV. The importance of matching and
balancing uses has been frequently recommended [75] and needs to be considered by
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decision makers in the planning phases. In addition, studying valuable plans from
other countries for achieving sustainability in the long term is suggested, e.g., Hong
Kong [76], Nanjing [77], and Singapore [78].

Innovation districts are effective in gentrification and increase the value of properties
in the neighbourhood accordingly [79]. A lack of reasonably priced workplaces and
housing threatens the social mix. Decision makers should anticipate price-controlling
plans before establishing innovation districts.

In both structural and marketing plans, innovation districts need to be prepared for
hosting large companies as well as small-/medium-sized businesses and start-ups,
e.g., BTP. A lack of diversity will disappoint users, e.g., KGUV and DKP. The Cortex
Innovation Community in St. Louis, High Tech Campus Eindhoven, and 22@Barcelona
are among the examples of combining various sizes of businesses [80].

Innovation districts provide no targeted job/educational opportunities for locals who
live around the area. The challenge of linking locals to knowledge-based activities
is critical [11]. Decision makers should allocate some affordable services and pro-
grammes to educate locals.

Following the ‘creative class hypothesis’ [29], decision makers increasingly value
soft quality-based factors for attracting talent to innovation districts. However, the
result showed that talented workers initially choose their location based on hard
traditional factors such as stability, highly paid jobs, tax-exempting opportunities, and
low-rent properties.

Ambiance:

Decision makers are responsible for introducing, branding, and advertising the social
character of innovation districts. This responsibility is undoubtedly beyond moving
physical barriers and offering their professional amenities. A community development
system is required to not only link locals and workers, but also identify the catalyser
activities and amenities.

Decision makers need to consider that the public, like talented workers, respect diverse
communities and are tolerant of openness.

Image:

Mono-functional districts that offer a variety of appealing hard factors can still be
attractive for some categories of workers, e.g., ICT workers in BTP.

While centrality, nightlife, and the presence of housing blocks improve safety in
innovation districts, design and connectivity are the most effective elements in shaping
a sense of safety, since KGUV and BTP showed the same sense of safety.

The public not only has no negative image of innovation districts, but, like workers [48],
enjoys high-quality places, authenticity, and dynamic vibes. The public only expect
unlimited access to these facilities.

Decision makers should be aware that innovation districts, unexpectedly, raise the
social and economic inequality in society [8,29,32,81,82]. Social coherency needs to
be shaped between the community of workers and the locals. Otherwise, innovation
districts will threaten social sustainability in neighbourhoods.

Branding is highly supported by the company profile and economic performance
of innovation districts [83,84], e.g.,, BIP = 3.8. In the absence of these elements,
factors such as authentic vibes and award-winning architecture have less influence,
e.g.,, KGUV =25 and DKP =2.

6. Conclusions

This analysis disclosed the characteristics of innovation districts that successfully

deliver their responsibility toward cities and societies. It also identified decision makers’
perspectives and how they differ than those of users. The paper discussed these dissim-
ilarities, generated insights, and advocated for the adoption of a user-centric approach
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in innovation district planning. The study contributes to the efforts in knowledge-based
development of cities through innovation districts [85].

Scholars should discuss the results and how they can be interpreted from the perspec-
tive of previous studies and of the working hypotheses. The findings and their implications
should be discussed in the broadest context possible. Future research directions may also
be highlighted. Our prospective research will involve more detailed analysis with the
engagement of larger stakeholder groups from a larger number of innovation district cases
from different city and country contexts.

Additionally, it is necessary to consider two general research limitations. Firstly, the
study only involves three cases, and therefore limits the place-specific characteristics to be
generalised. A comparative analysis was conducted to decrease the impact of location on
the results. However, a study of global best practices would help generalise the findings.
Secondly, all case studies were placed in the same context (Brisbane city). The experience of
innovation districts in other cities could be different from these case study districts. Before
generalising the outcomes, other contexts need to be investigated as well.
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