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i development to knowledge-based development, ultimately resulting in a knowledge-
i based city. On the other hand, it is now established that a city relies more on its capacities
§for innovation than on material resources and central government support. Innovation,
iresulting from the dissemination of local knowledge through interactions among urban
Eelements such as businesses, customers, suppliers, and universities, is what drives
igrowth, economic development, sustainability, and urban competitiveness. However,
%unfortunately, the main pillars or areas of innovation, which are the connecting points
i between the concepts of knowledge-based urban developmentand urban competitiveness,
i have not been identified in the global literature. In this regard, Tehran, as a megacity, due
ito the emergence of a networked society and the phenomenon of a knowledge-based
§economy, has set a new perspective called “knowledge-based urban development” and
ia competitive city on the agenda of its planning and urban development. However, there
iis currently no written plan for moving towards a competitive knowledge-based city in
iTehran, and there is a need for review and revision. In line with the aforementioned, the
i main issue of the research is the neglect and insufficient attention to the main driving
§:force such as innovation as a value-creating capital for achieving competitive knowledge-
§based urban development in Tehran. Therefore, the main objective of this research is to
iaddress this gap in the global literature in locating competitive knowledge-based urban
development (innovative regions) in the megacity of Tehran.

ETHODS: The aforementioned research has an applied development objective,
H gathering data through documentary studies and expert interviews in a Delphi
iformat involving 20 experts. A total of 54 influential factors affecting the future state
i of competitive knowledge-based urban development in Tehran, within 13 components
i (diversity, urban scale and population density, spatial proximity, internal spatial connectivity,
i external spatial connectivity, knowledge dissemination to society, government support,
ICT application, innovative society, economic competitiveness, organizational-institutional
competitiveness, locational character, and human capital), and 6 dimensions (institutional-
i organizational, economic, physical, socio-cultural, activity-performance, and technology-
i communication) were identified and then prioritized based on expert opinions using
%questionnaire tools and the Delphi technique. Furthermore, the method of Structural
i Mutual Effects Analysis was applied using the MICMAC software for further processing.

INDINGS: The research findings indicate that 13 stimuli have been identified as the
most influential factors on the future status of competitive knowledge-based urban
i development in Tehran. Among them, six main influential factors (decision-making culture
based on knowledge, collaboration of knowledge actors and decision-makers in knowledge
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?sharing, organizational interaction, supportive legal framework for knowledge-based
i activities, government investment in knowledge-based activities, strategic collaboration
i and organizational networking) fall under the institutional-organizational dimension, while
i five stimuli (knowledge-based businesses, the infrastructure of knowledge spaces, global
urban competitiveness index, foreign direct investment, per capita gross domestic product
i of the city, international business environment, and urban innovation) belong to the
economic dimension. Additionally, one stimulus related to the Gini coefficient of the urban
i region is categorized under the social-cultural dimension. This highlights the significant
role of governments and organizations, as well as the economic planning approach and
i the importance of intellectual advocacy in achieving a competitive knowledge-based
i urban development future in Tehran.

ONCLUSION: The research findings confirm the theory based on governance and
: economy in the development of competitive knowledge-based cities in Tehran.
i Contrary to what Florida suggests, it’s not only the creative class and soft factors that
i determine the development of competitive knowledge-based cities in Tehran, but
Erather a combination of governance-based theories and soft and economic condition
Etheories that lay the foundation for the development of competitive knowledge-based
 cities. Therefore, priority should be given to these key drivers in formulating the main
i strategy for the future development of competitive knowledge-based urbanism in
i Tehran through the establishment of overarching documents and the content of urban
§p|anning schemes. Furthermore, the following points are summarized in the form of
i recommendations: Encouraging the clustering and concentration of innovative businesses
i and individuals to promote innovative activities and economic competition. In terms
i of government support, the establishment of official institutions to guide knowledge-
based urban development, facilitating government-industry-academia collaboration, and
{investment in cutting-edge technologies are recommended. Additionally, governments
i are advised to act as entrepreneurs and market creators by deeply understanding and
i supporting knowledge-based businesses. In the societal sector, integrating traditional
and new technological infrastructures, changing citizens’ lifestyles in line with sustainable
i development approaches, and altering social behaviors have been emphasized. Regarding
i diversity, diverse and context-appropriate spatial policies, the establishment of cultural
i hubs and districts, and infrastructure development to promote diversity and encourage
i the presence of various innovative industries have been proposed. In terms of external
connectivity, upgrading public transportation systems and creating physical links between
i public spaces to facilitate access to technology and innovation clusters are among the
i suggestions. Finally, the development of organizations and knowledge-based individuals
i and the aggregation of knowledge actors are also proposed as strategies to enhance local
knowledge and information.

{ HIGHLIGHTS:

- The theoretical achievements of this research refer to the discussion of mechanization of
urban development of knowledge-based people and its integration with the concept of urban
i competitiveness, which is a comprehensive concept with various dimensions.

- Practical achievement, the implementation of statistical indicators, by MicMac model, refers to the
position under study, namely the metropolis of Tehran. The use of these stimuli as bedrock factors on
the future status of urban development of Tehran’s competitive knowledge base is very important.
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Fig. 1. Conceptual Framework KBUD (Yigitcanlar et al., 2015: 423)
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Fig. 2. Conceptual Framework of the Research
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Table 1. Table of Content Analysis and Coding of the Primary Stimulus Influencing the Future State of Competitive
Knowledge-Based Urban Development (Innovative Place) in the Mega City of Tehran

Indicators

Criteria

Explanation

Source

Diversity

Varl. Contribution of Green Spaces in the
City. Var2. The number of international
cultural events in the city in one year.
Var3. per capita cultural and recreational
facilities

The diversity of urban structure leads to a

diverse urban environment, as well as the
expansion and diversity of knowledge
pillars to innovate — a mixed-use
environment creates

(Ning et al. 2016: 830)
(Wong et al. 2017: 5)
(Chesbrough, 2013,

Enkel et al., 2009)

Urban Scale and

Population
Density

Var4. Population Growth Rate

Large and densely populated cities are
more efficient in sharing urban
infrastructure, production facilities,
institutions, and market locations. This
diversity and accessibility not only
reduces the risk of innovation but makes
it possible to perceive it in the market.

(Cicconeand Hall,
1996; Helsley and

Strange, 2004 in Ning

etal. 2016: 831)

Spatial
proximity

Var5. Presence of knowledge and
innovation clusters/ Var6. The level of
proximity and closeness of innovation
centers to higher education institutions.

Innovation does not occur in isolated
locations. Innovation is an open and
interactive process, widely acknowledged
in economic geography, which facilitates
the "spatial proximity" of spillovers and
the exchange of knowledge.

(Wong et al.2017:4)

(Ning et al., 2016:831)

Internal
connectivity of a
place.

Var7. Level of permeable streets/ Var8.
Level of transparent facades of buildings.

Connectivity integrates innovative areas
with their surroundings and a broader
context, playing a role not only in the

dissemination of knowledge but also in

the regional development of knowledge.

(Yigitcanlar 2019)

(Ulker et al. 2021,64)

External
connectivity of a
place

Transferring
knowledge to the
community

Supportive
Government

Var9. International air transport
infrastructure of the city/ Var10. Urban
public transportation infrastructure
position.

Varll. International business environment
and innovation position of the city/ Varl2.
The amount of internationally registered
inventions in the city/ Var13. Global
rankings of universities/ VVarl4. The share
of research and development centers
affiliated with industry-related universities
out of the total research and development
centers in the city.

Varl15. The overall share of government
investment in communications and
transportation/ VVar16. The ten-year share
of government investment in upgrading
ICT infrastructure/ Varl7. The
government budget's share for R&D as a
percentage of Gross Domestic Product
(GDP/ Var18. The government's share of
investment in knowledge-based activities
compared to the global average/ Var19.
The level of coherence in decision-making
and policies of planning institutions/
Var20. The status of information-sharing
networks on social media in the city/
Var21. The presence of collaboration and
cooperation among knowledge actors in
the creation, distribution, and application
of city knowledge and decision-making
institutions/ VVar22. The existence of a
culture of decision-making based on
knowledge and innovation/ VVar23. The
quantity of printed media (including
newspapers, books, and magazines)
published in the city in a year/ Var24. The
presence of knowledge management in
organizations and interaction between
organizations/ Var25. The existence of a
legal framework to facilitate knowledge-
based activities in the city.

Connection and coherence with national
and regional innovation systems lead to
spillover within the regional context.

(Yigitcanlar 2019)
(Wong et al,2017,5)
(Usai 2011: 720)

Knowledge generated in one area can (Lutao Ning, 2016:843)
diffuse to others through spatial
interactions and become a source of local

innovation.

(Elena, 2015, Lasrado
et al. 2015, May and
Perry 2006 in Wong
2017: 5) (Gessa and

Sancha 2019: 2)

Generating knowledge alone is not
sufficient, and this knowledge must be
transferred to industries and urban
societies to lead to the production and
development of technological processes.
It is essential that the knowledge and
information obtained from research
sources be made available for use and
application. The capability of a set of
environmental information that can meet
the needs of citizens makes cities
innovative and competitive.

Geographic proximity alone is not a
sufficient basis to support the dynamics
of knowledge. The establishment of a
formal organization, acting as a collective
agent for stakeholders and equipped with
resources, plays a more significant role in

(Mazzucato, 2015)
(Wong et al. 2017: 4)
(Strambach and
Klement, 2012)

(Un Habitat, 2015)
(Bennet and Lemoine,

creating_closer links and stren_gt_hening 2014)
commitment and trust, providing a . .

foundation for sharing more knowledge. ~ (Villamejor-Mendoza,
Therefore, key actors in a specific 2020)

location (universities, research
institutions, and political actors) shape the
knowledge integration processes through
this. The interaction of the government
with society (citizens and businesses) for
greater transparency, more effective
resource management, and citizens'
access to information for urban decision
awareness contribute to smart governance
and create a framework for innovation.

(Civil service college,
2014, Sinkiene, 2009)
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Table 1. Table of Content Analysis and Coding of the Primary Stimulus Influencing the Future State of Competitive
Knowledge-Based Urban Development (Innovative Place) in the Mega City of Tehran

Indicators

Criteria

Explanation Source

Communications
and Technology

. Var26. Individuals' access to digital
content capability/ VVar27. The
international position of the city in e-
government/ VVar28. The share of
businesses using information and
communication technology in the overall
businesses in the city (percentage).

(Ulker et al. 2021,64)
(Boschma et al.
2014,12) (Errichiello
and Marasco 2014,121)
(Yigitcanlar et al.
2018)(Gessa and
Sancha 2019,2)

Innovation in cities leads to the
development of smart and technological
solutions. Access to electronic
management systems, the use of digital
platforms, and service-oriented
applications are key objectives for
knowledge-based and globally
competitive cities.

Innovative
Society

Var29. The Gini coefficient of the urban
area/ VVar30. The ratio of the use of
sustainable transportation modes (walking,
cycling, public transportation)/ Var31. The
percentage of days with clean air in the
city/ Var32. The national position of the
urban area as a desirable place to live/
Var33. Housing affordability (the ratio of
housing cost to household income)/ Var34.
The existence of an effective
communication network among people,
companies, and knowledge places in the
city for the production of innovative
products and services.

(Ulker et al. 2021,64

(Errichiello and
Marasco 2014,121)

While in creative societies, a high
percentage of technology is employed,
innovation in cities is not solely limited to
technology. A society that is inclined
towards social participation and positive
changes in social behaviors (such as the
use of clean energy, willingness to
recycle, etc.) is an innovative society.
One aspect of the emergence of
innovative cities is reflected in their
social fabric.

Economic
Competitiveness

Organizational-
Institutional
Competitiveness

Var35. Per capita Gross Domestic Product
(GDP) of the city/ VVar36. Public
expenditure on education as a percentage
of GDP/ Var37. Unemployment rate/
Var38. The share of knowledge-based
businesses out of all businesses/ Var39.
The share of the physical infrastructure of
knowledge places (knowledge districts)
from the total city area/ VVar40. The
number of knowledge and innovation
centers (science and technology parks +
growth centers)/ Var41. The employment
rate in creative and innovative companies/
Var42. The share of exhibition spaces for
showcasing innovative products from the
total social spaces in the city/ Var43. The
number of knowledge-based companies/
Var44. The presence of international
companies (headquarters)/ VVar45. Global
city competitiveness index/ VVar46.
International score of city global
connectivity/ Var47. International share in
foreign direct investment.

Var48. The presence of active government
websites/ Var49. The presence of active
non-governmental organizations (NGOs)

and associations/ Var50. The level of
strategic collaborations and networking
within organizations.

(Ning et al. 2016, 830-
843) (Wataya and
Shaw 2019,109)
(Sharifi 2019,15-16)

One of the value-creating factors to
enhance competitiveness for the private
sector is the generation of intangible and
imperceptible assets in cities. This value
leads to the sustainability and resilience

of knowledge-based cities. Growth,

efficiency, and sustainability are
characteristics of this economy.

Organizational capital and institutional (Beretta 2018: 117)
assets are the soft components of (Oliviera et al. 2017:
innovative spaces. They compete with 120) (Shearmur 2012:
each other through branding, acquiring 15)
specialized assets, developing
organizational services, and training
human resources. Local institutions, by
accessing interlocal networks, contribute
to the creation of innovation in cities.

Place Character

Var51. The international position of the
city is based on city branding.

(Rivas 2015,32 in
URBACT programme
2015) (Pancholi et al.

2015) (Tabibi et al.
2020,25)

In the global knowledge-based economy,
place branding is recognized as a
significant foundation for the success of
urban competitiveness. Architecture,
urban landscape, human characteristics,
symbols, and signs are innovative factors
that contribute to the creation of a place
brand.

Intellectual and
Human Capital

Var52. The percentage of individuals with
technical education out of the total
population in the city/ VVar53. The

percentage of individuals with
postgraduate education out of the total
workforce/ VVar54. The share of creative
and innovative human resources and
intellectual capital.

(Beretta 2018, 117)
(Yigitcanlar, 2019) (Un
habitat,2015) (Kersel &

Ni, 2006)

A creative human workforce, coupled
with innovation in the knowledge-based
economy, leads to the development of
knowledge-based urban areas, resulting in
the formation of smart communities.
Human, institutional, and technological
factors are the core elements of
innovative cities.
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Table 2. Initial Analysis of Matrix Data and Interconnected Effects of Locational Stimuli (Innovative Zones) in Tehran

Indicator Matrix Repetition ~ Number Number ~ Number  Number  Number Sum Degree of
Dimensions Count of Zeros of Ones of tows  of threes of P Saturation
Quantity 54 2 1170 644 690 412 0 1736 79.32
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Table 3. Degree of Desirability and Optimization of the

Matrix
Rotation Impact Impact
1 97% 102%
2 100% 100 %
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Fig. 3. Stability/Instability System State Diagram and the Future Status of Competitive Knowledge-Based Urban
Development (Innovative Regions) in Tehran
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Table 4. Ranking the Direct and Indirect Impact of Stimuli on Each Other

Direct Indirect
Indicator Effectiveness Indicator Impact Indicator Effectiveness Indicator Impact Rank
Var22 387 Var22 332 Var22 347 Var25 314 1
Var2l 332 Var25 298 Var24 312 Var38 294 2
Var24 316 Var38 285 Var39 307 Var24 286 3
Var25 307 Var2l 267 Var25 301 Var22 285 4
Var38 282 Var24 267 Var38 279 Var2l 279 5
Varl8 270 Varl8 267 Varll 273 Varl8 265 6
Var35 270 Var35 264 Var29 273 Var35 259 7
Var39 267 Var39 264 Var2l 272 Var39 257 8
Var45 261 Var50 252 Var45 269 Var45 254 9
Varll 258 Vard7 245 Varl8 265 Varll 251 10
Var29 255 Var29 245 Var35 260 Var29 248 11
Var50 255 Var45 239 Var50 258 Var50 248 12
Var47 255 Varll 239 Vard7 251 Vard7 247 13
Var32 239 Var32 236 Var32 243 Var32 243 14
Var27 230 Var27 233 Var27 243 Var27 237 15
Var53 230 Var53 230 Var53 236 Varb3 232 16
Var54 230 Var54 221 Var54 235 Varb4 228 17
Var9 221 Var9 221 Var9 232 Var9 226 18
Var3 215 Var3 215 Var3 219 Var3 225 19
Varl 215 Varl 215 Varl 216 Varl 219 20
Varl4d 193 Varl2 205 Varld 211 Varl4 214 21
Var26 193 Var28 205 Var26 206 Var28 213 22
Varl0 193 Varl0 205 Varl0 205 Varl0 210 23
Varl3 190 Varl3 205 Varl3 198 Varl3 208 24
Varl2 190 Varld 205 Varl2 197 Varl2 208 25
Var28 187 Var26 205 Var28 196 Var26 202 26
Var37 187 Var37 199 Var37 187 Var37 202 27
Var30 187 Var30 187 Var30 187 Var30 186 28
Var31l 184 Var3l 187 Var3l 180 Var31l 186 29
Var33 184 Varl7 181 Var33 179 Var33 185 30
Var2 181 Var51 178 Var2 176 Var2 184 31
Var42 175 Var42 175 Var51 173 Var40 180 32
Varl7 169 Var33 172 Var6 165 Var4l 175 33
Var51 162 Var2 166 Var42 164 Var43 171 34
Var40 162 Var43 166 Var40 164 Var42 170 35
Var4l 162 Var53 153 Var49 163 Varl7 153 36
Var6 147 Var40 150 Varl7 160 Var6 147 37
Var43 141 Var6 147 Var43 143 Varb1l 139 38
Varb 129 Var36 144 Varb 129 Varb 138 39
Var46 122 Vard4 141 Var46 116 Var46 135 40
Var53 119 Var4l 135 Var53 114 Varb3 135 41
Var49 116 Var46 135 Var4l 110 Var49 128 42
Var48 116 Var48 132 Var48 109 Var48 123 43
Var36 107 Var5 132 Var36 108 Var36 122 44
Var44 101 Var49 129 Vard4 104 Vard4 119 45
Varl6é 101 Var44 122 Varlé 86 Varlé 114 46
Varl9 89 Var7 107 Varl9 84 Varl9 107 47
Var34 83 Var4 98 Var34 78 Var34 98 48
Varl5s 79 Var20 79 Var7 77 Var20 69 49
Var7 76 Varl5 76 Varl5 77 Var23 69 50
Var4 387 Varl9 73 Vard 74 Vard 60 51
Var20 332 Varl6 55 Var20 69 Varls 47 52
Var8 316 Var8 49 Var8 47 Var8 42 53
Var23 307 Var23 39 Var23 44 Var7 39 54
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Fig. 4. Direct Effects of Stimuli on Each Other
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Fig. 5. Indirect Effects of Stimuli on Each Other

O—rkel (69959 Lo e Glgcas Lol e
LQQT Gl e a5 a5 108 50 slaS o
Gmlhe ol S Ly L6105 50 coid 4
A i oy, Jli a b o Loyl ¥ Ss Lo
IR VI S IPS-SVOUIP-J1 K V) PR W | KO JUk- B SR L 1 Y
6“’—.‘?15 LgLQSJ.?m ng_.;.ccl.g 9 Sl AL_Mgls L_QQT a4
Q“j—‘*"s" NETUNRWE O I W) )l_d) o..x_ufu..,.uys
— 5 GlaS e LSSl eSS oLl
s colB) Gl mls (i dwgs oo ] Casg
31 S P U 1 Py G P )
o=l YL a0 L s, 3h Jalse 9925 ol il
oS yome 0929 45T > ) oo a5 ay am a>U
IS N P SWOUNTR - S K] P G NN L C WPE Y
ol o il b dxwg o Jale ¥ sgu >
ailazs $ 18 S b slacS e aiiss o oyl 45
60—l ol g a il ool p a0 abas
IR a0 Ol e, ol s p—o
J._Eij J._o.> WL_“:).:) oLi_g.L? GL_QJ).?M cA_)JS
J_o.} u}L—AAJ)J) cLi_:L> ‘)-é:—“-’ QS_U""’J‘U'“" 6_>|9A
Ol 03 (SN Sk B 0958 e B

.4_3)L> )\Jj oL

Lol e ol (2990 LS 0 -Y

3yl sl 5 0S50 s O 50ty Glojen
i Ceornd o LS 1o oyl alad o J—as
LS e 7500 s 5 STy ol 69, =
Wiy Ao e oo |y LaS o oyl o jls JLdo 4
Ml BAd oS e g Sy loaS e
0..\,.»" u_..!..oa).w)_'}n 4_J3| J)waf &_A?DO)‘ Qﬁ_o.:
G319 el Gl il (6 s dxsgs
S 092 o e e-el Slwnge Ly jslss 55150
oolaz_wl )l55 u_wS R— ‘Ui“_;") a_vl.s o= G)JW
g oS JS 4o albls )l g Sledlbl g,5Lu8 5l oS
SR O U T ) R V'S Syl £ Kl | 1 FN
Sy laS e iz 90 5l 03 4290 S 5o
S TS GWY- I Y6 S DRIV I W UL A SN W
Sl ool ools LS Y ISl j0 45 s Lol e
S8 s Sl 4l g, hd s oYL o




ee ) S IS s At OWT Catig ) e Jolgs 3 B2 il

FIA=TEF colonio /¥ 0t - 1F 0499 . 1F+Y csbime g s

g golaidl g5 el p 0o i izmen g o ylejlw
ool e liws o GBS oS adlas csnl
AW 5 B Eals) Gl il (6D dn gl

(O qu_'>) Q)b ‘) Q‘)—Gf

G S Al g Sy

Sl OlsTise ) OBl Gt as

3 dagi g gt 5)lanly sl sumaz bl
A olzul ol (sl B 4 S cuils ails (ge 90
ala b ool udcold, aslys jo 9 ol iils
gs—oge Lo bLos)l )3 oo i Lol ol 5o
AT wols g ai s 0525 Lo s (6 drwgs
FRIRUIIW RUANON - | E NN - YO I RN £ K
Gsls=s>19) sl 3l S0 po—tie ol i
Ol RIS (6 e dagi S yome (59,5 Slg—ie 4
Lo oo ol 3 g yeild A ;e a S
Lol el o0 5o 03,5 o MLl s
po—tie o=l (Glapl 5 Jslse) (ol slaalsLs
abais a5 5155 (1) slaglie Pdllaolan Ly g
ez Lol s el ;K505 4 oalie ol JLasl
48,5 )8 pllid sy JolS g A 9
(B30 o (6 a0 355l 5 (5 ysl5 Az g El
&3l S slpadlye g sl (55l o5 5 s>
s Sz 9 Ol =IO 5 Gslsi 159
BB wslsn L el 13y cals) Gl il ot o
potie 93 Slimwly ;5 (Sl Slpollyoud ;58 (13
9 Ol IS (D dags (i (g (Ll
Lol o 13 0l | o 5 ysduals,
slas e 5 Laghyz GhlS 4 ingly o
32 Osls=219) 6ol il Gl = JlaS )]
2 el Gl g 4 Sliws Sux
Siagh bl ol jo w)ls 55508 s o0
(O Slo—iome Jlod 2l e (39—03 (6 5l

e b oe2g ol )3 o el Gloa Il
s SLmefSe 5 S s, 0 o b
wlaas asll 5 ysTss YV game o g gl s 5o
ol slgile (guJB sl lv )y colne pp—w
(lr D B, als b colis |
o o 2t (Sl Bl (Abedlo 5Ll
S92 (8m2)d) () e 5 lT Lo 3
131 s NGO JLss (3150 (sLaslys 5 (ros
s 3> Eprozr JS 5l b O s gl
5 A5 535 05 5| (a5 s Ly o8 s
6358 lo s g p9le g S Sl (S9= pt
Cprud gyt y 30 GomtlS (LB 20 oLl

10l RO Ay il (6 o Arwgi ouu

ol AJ_*_c 9 i Lg)‘.)f),ub u‘).aao 9 09— <L.~>‘.>J)
)‘ M_JLQH o9 Sl 00l ‘S:L_.M:L.w )_»9.0 Lg[..b«j).?u
(Ombmititan) cA..u‘ M—Ms — )_.:}o Lg.A_JS LngS)m
10 3dS laS e ol dan 45 wul olsal
PSS e ol g e 6)‘3—5;9'[5 o9 90 2
SIS 30 S e i olaay gl e 5l ailoas
Gl il asly 0 (6, S penal Sin 3) Lol
SIS sl o S eeal 5 il Dlale
be (Sl Syl lojlo e Jalas (il
o S gl b, (ol il slacdle
5 Sl goles a0 (Sbolow s (g5lwaSs
Sl ol )5 5 cenS) S e iy Slaws
(e G ) el ible e
eyt S e Sy o8l a5 (=S 65915
S8 i cleixl o o (60—t adhie o

Table 5. Key Drivers Influencing the Future Status of Competitive Knowledge-Based Urban Development (Innovative
Regions) in Tehran

Rank Motivator Indirect  Direct Dimension
Impact Impact
1 Existence of a Decision-Making Culture Based on Knowledge and Innovation 247 387 Institutional
2 Collaboration and Cooperation of Knowledge Actors in the Creation and Utilization of 272 332 Institutional
Knowledge
3 Existence of Knowledge Management in Organizations and Interactions Among 312 316 Institutional
Organizations
4 The existence of a Legal Framework to Facilitate Knowledge-Based Activities in the 301 307 Institutional
City
5 Share of Knowledge-Based Businesses Among All Businesses 279 282 Economic
6 The Share of Government Investment in Innovative Activities on a Global Average 265 270 Economic
7 Per Capita Gross Domestic Product (GDP) of the City 260 270 Economic
8 Share of Physical Infrastructure Area of Knowledge Spaces from the Total Area of the 307 267 Economic
City
9 Global City Competitiveness Index 269 261 Economic
10 International Position of Business Environment and Innovation in the City 273 258 Economic
11 Gini Coefficient of the Urban Region 273 255 Social
12 The Level of Strategic Collaboration and Networking Within the Organization 258 255 Institutional
13 International Share in Foreign Direct Investment (FDI) 251 255 Economic
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4. Innovation

5. OECD

6. Knowledge-Based Clusters

7. ldeopolis

8. Technopolis

9. Digital City

10. Intelligent City

11. Smart City

12. Nicos Komninos

13. Night

14. Silicon Valley in California

15. Kresl

16. I. Turok

17.Li, X

18. Kostiainen

19. Shen

20. Sinkiene

21. WEF

22.GUO

23. Elrouby

24. Global Competitiveness Index
25. Innovation Districts

26. Kervisiyer

27. KCP (Knowledge Community Precincts
28. KIS (Knowledge and Innovation Space)
29. The cross-impact analysis method
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1. KBUD (Knowledge-Based Urban Development)
2. KC (Knowledge City)
3. Knowledge Economic (KE)
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