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Article History: . ACKGROUND AND OBJECTIVES: Today, “knowledge” has become a vital necessity
Received 2022/01/18 for increasing the competitiveness of countries and cities in the twenty-first century.
Revised 2022/03/09 i Therefore, a knowledge-based economy, defined as an economy capable of generating,
Accepted 2022/05/13 i disseminating, and utilizing knowledge, has led to a shift from traditional patterns of urban
Available Online  2023/12/27 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
Keywords: gfor innovation than on material resources and central government support. Innovation,
Knowledge-Based Urban Devel- iresulting from the dissemination of local knowledge through interactions among urban
opment (KBUD) §e|ements such as businesses, customers, suppliers, and universities, is what drives
Knowledge-Based City igrowth, economic development, sustainability, and urban competitiveness. However,
Urban Competitiveness i unfortunately, the main pillars or areas of innovation, which are the connecting points

Innovation Districts i between the concepts of knowledge-based urban development and 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

i economy, has set a new perspective called “knowledge-based urban development” and
e e oo §a 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
i Tehran, 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,
§:external spatial connectivity, knowledge dissemination to society, government support,

{ICT application, innovative society, economic competitiveness, organizational-institutional
S

Number of References

97

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.

Number of Figures

INDINGS: The research findings indicate that 13 stimuli have been identified as the

Number of Tables {0 most influential factors on the future status of competitive knowledge-based urban
5 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
%theories 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
iand 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/ Varl0. Urban
public transportation infrastructure
position.

Varl 1. International business environment
and innovation position of the city/ Varl2.
The amount of internationally registered
inventions in the city/ Varl3. Global
rankings of universities/ Varl4. The share
of research and development centers
affiliated with industry-related universities
out of the total research and development
centers in the city.

Varl5. The overall share of government
investment in communications and
transportation/ Var16. 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/ Varl8. The government's share of
investment in knowledge-based activities
compared to the global average/ Varl9.
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/ Var22. The existence of a
culture of decision-making based on
knowledge and innovation/ Var23. 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.
Knowledge generated in one area can
diffuse to others through spatial
interactions and become a source of local
innovation.

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
creating closer links and strengthening
commitment and trust, providing a
foundation for sharing more knowledge.
Therefore, key actors in a specific
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.

(Yigitcanlar 2019)
(Wong et al,2017,5)
(Usai 2011: 720)
(Lutao Ning, 2016:843)

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

Sancha 2019: 2)

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

(Un Habitat, 2015)
(Bennet and Lemoine,
2014)

(Villamejor-Mendoza,
2020)

(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 . Var26. Individuals' access to digital Innovation in cities leads to the (Ulker et al. 2021,64)
and Technology content capability/ Var27. The development of smart and technological (Boschma et al.
international position of the city in e- solutions. Access to electronic 2014,12) (Errichiello
government/ Var28. The share of management systems, the use of digital ~ and Marasco 2014,121)
businesses using information and platforms, and service-oriented (Yigitcanlar et al.
communication technology in the overall applications are key objectives for 2018)(Gessa and
businesses in the city (percentage). knowledge-based and globally Sancha 2019,2)
competitive cities.
Innovative Var29. The Gini coefficient of the urban While in creative societies, a high (Ulker et al. 2021,64
Society area/ Var30. The ratio of the use of percentage of technology is employed, (Errichiello and
sustainable transportation modes (walking, —innovation in cities is not solely limited to Marasco 2014,121)
cycling, public transportation)/ Var31. The technology. A society that is inclined ’
percentage of days with clean air in the towards social participation and positive
city/ Var32. The national position of the changes in social behaviors (such as the
urban area as a desirable place to live/ use of clean energy, willingness to
Var33. Housing affordability (the ratio of recycle, etc.) is an innovative society.
housing cost to household income)/ Var34. One aspect of the emergence of
The existence of an effective innovative cities is reflected in their
communication network among people, social fabric.
companies, and knowledge places in the
city for the production of innovative
products and services.
Economic Var35. Per capita Gross Domestic Product One of the value-creating factors to (Ning et al. 2016, 830-
Competitiveness (GDP) of the city/ Var36. Public enhance competitiveness for the private 843) (Wataya and
expenditure on education as a percentage sector is the generation of intangible and Shaw 2019,109)
of GDP/ Var37. Unemployment rate/ imperceptible assets in cities. This value (Sharifi 2019,15-16)
Var38. The share of knowledge-based leads to the sustainability and resilience
businesses out of all businesses/ Var39. of knowledge-based cities. Growth,
The share of the physical infrastructure of efficiency, and sustainability are
knowledge places (knowledge districts) characteristics of this economy.
from the total city area/ Var40. 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)/ Var45. Global
city competitiveness index/ Var46.
International score of city global
connectivity/ Var47. International share in
foreign direct investment.
Organizational-  Var48. The presence of active government Organizational capital and institutional (Beretta 2018: 117)
Institutional websites/ Var49. The presence of active assets are the soft components of (Oliviera et al. 2017:
Competitiveness  non-governmental organizations (NGOs) innovative spaces. They compete with 120) (Shearmur 2012:

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

each other through branding, acquiring
specialized assets, developing
organizational services, and training
human resources. Local institutions, by
accessing interlocal networks, contribute
to the creation of innovation in cities.

15)

Place Character

VarS1. The international position of the
city is based on city branding.

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.

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

2015) (Tabibi et al.
2020,25)

Intellectual and
Human Capital

Var52. The percentage of individuals with
technical education out of the total
population in the city/ Var53. The

percentage of individuals with
postgraduate education out of the total
workforce/ Var54. The share of creative
and innovative human resources and
intellectual capital.

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.

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

Ni, 2006)
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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
Var21 332 Var25 298 Var24 312 Var38 294 2
Var24 316 Var38 285 Var39 307 Var24 286 3
Var25 307 Var21 267 Var25 301 Var22 285 4
Var38 282 Var24 267 Var38 279 Var2l 279 5
Varl8 270 Varl8 267 Varll 273 Varl8 265 6
Var3s 270 Var35 264 Var29 273 Var35 259 7
Var39 267 Var39 264 Var21 272 Var39 257 8
Vard45 261 Var50 252 Var4d5 269 Var45 254 9
Varll 258 Var47 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 Var53 232 16
Var54 230 Var54 221 Var54 235 Var54 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
Varl4 193 Varl2 205 Varl4 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 Varl4 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
Var31 184 Var31 187 Var31 180 Var31 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 C G
Varl7 169 Var33 172 Var6 165 Vardl 175 33
Var51 162 Var2 166 Var42 164 Var43 171 34 1
Var40 162 Var43 166 Var40 164 Var42 170 35 E‘ T_
Var4l 162 Var53 153 Var49 163 Varl7 153 36 S
Var6 147 Var40 150 Varl7 160 Var6 147 37 .
Var43 141 Var6 147 Var4d3 143 Var51 139 38
Var5 129 Var36 144 Var5 129 Var5 138 39 T !
Var46 122 Var44 141 Var46 116 Var46 135 40 b’ '-
Var53 119 Var41 135 Var53 114 Var53 135 41 ¢
Var49 116 Var46 135 Var41 110 Var49 128 42 't 3
Var48 116 Var48 132 Var48 109 Var48 123 43 [ ol
Var36 107 Var5 132 Var36 108 Var36 122 44 ‘2
Var44 101 Var49 129 Var44 104 Var44 119 45
Varl6 101 Var44 122 Varl6 86 Varl6 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 Varl5 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
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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. Ideopolis

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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