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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: Cities worldwide serve as hubs of thought,
Received 2023/03/09 competition, and growth. Knowledge-based urban development (KBUD) is a practical
Revised 2023/04/24 i facet of sustainable development, addressing contemporary urban challenges. A knowledge-
Accepted 2023/07/15 §,based city, the result of KBUD, thrives on a knowledge-driven regional economy with high
Available Online  2024/08/26 %value-added exports, created by research, technology, and intellectual capital and designed
§to encourage and strengthen knowledge. This study aims to identify and analyze the drivers
Keywords: §of KBUD in the metropolis of Tehran.
Development ETHODS: The current study is a descriptive-analytical research and considered a
Knowledge - Based Urban Devel- practical research in terms of purpose. Key drivers were identified through qualitative
EE?;Ith e Cit i content analysis using the Delphi method, which involves multiple rounds of expert surveys.
Tehran ge {In this method, the survey is conducted over two or more rounds, with the results of the

i first round provided to participants in the second round, allowing them to revise their initial

i evaluations or add to their previous comments if desired. The Delphi method in this research

i was evaluated by 20 expert screeners in three stages using a two-way matrix, covering 9
Use your device o scan dimensions and 43 indicators. The structural analysis followed four stages: initial discovery,
and read the article online i probabilistic stage, integration stage, and implementation stage, utilising MicMac software.
i Cross-effects analysis was used to determine the direct and indirect impacts of these drivers
i on the future of knowledge-based urban development in Tehran. It is important to note that
i analysing these systems is more complex than stable systems due to the involvement of
i multiple factors. These factors are categorised into five groups: 1) Determining or influencing
i factors; 2) Two-faceted factors, further divided into risk and target subgroups; 3) Influential
i factors, representing system outcomes; 4) Independent factors, which are split into discrete
%and secondary leverage factors; and 5) Regulatory factors.

INDINGS: After analysing the perspectives of experts over three different decades and

studying the experiences of various cities and countries in both theory and practice, as

Q :§weII as examining urban development patterns, the criteria were evaluated qualitatively.
i This analysis relied on the consensus of 20 urban experts, including professors, managers,

Number of References iand specialists in the field, derived from the Delphi method. The criteria encompassed

25 g'physical, human, technological, communication, planning, political, educational and
iresearch, cultural, and infrastructure factors. In physical infrastructure, sub-criteria
v {included a coordinated approach to building, physical form, and urban structure. In human

Yinfrastructure, the experts highlighted enhancing the skills of residents and employees,
isocial order, social quality, highly skilled organizations, strengthening human capital,
7 i social justice, knowledge worker overflow, and motivating population knowledge. For
I %technical infrastructure, sub-criteria like technical capacity, technological knowledge,
§_techno|ogy dissemination, and knowledge-enabling technologies were identified. In
{ communication infrastructure, criteria such as communication and transportation, strong

Number of Figures

Number of Tables gspatial relationships, accessibility, and connectivity emerged.In strategy and planning
5 infrastructure, sub-criteria included knowledge policies, city management planning, people-
§centered planning, coordination between public and private sectors, quality administrative
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: environments, and local planning. In political infrastructure, key sub-criteria were social
participation, market-oriented management, transparent policymaking, political activity
integration, active society, knowledge managers, and equality. Cultural infrastructure
involved sub-criteria like cultural institutions, cultural diversity, and communication. Lastly, in
educational and research infrastructure, expanding and systematizing research capabilities,
§educationa| innovation, and triple helix communication (government, private sector, and
university) were emphasized, while location infrastructure highlighted location quality,
 fairness, permeability, and proximity. Among the variables analyzed, the most influential
were: market-oriented management from political infrastructure with a direct impact of 408
(ranked first); human capital strengthening from human infrastructure with a direct impact
of 400 (ranked second); and knowledge managers and integration of political activities from
'gpolitical infrastructure, both with a direct impact of 361 (ranked third). Additionally, the
integration of political activities (political infrastructure) had a direct impact of 361 (fourth
place), and social quality from human infrastructure had a direct impact of 356 (fifth place).

ONCLUSION: The study concluded that political and human infrastructures are the

most influential factors in KBUD in Tehran. Drivers like market-oriented management,
i human capital strengthening, and integration of political activities have a significant impact.
i Strengthening these drivers can help overcome social barriers and create opportunities
despite resource limitations. In a knowledge-based city or region, the government’s focus
iis on providing the necessary infrastructure for knowledge-based development, which,
i unfortunately, has not yet been achieved in Tehran. The lack of an integrated approach
ito knowledge-based urban development is a significant challenge for countries seeking
i progress but still outside the development loop, and this confusion in urban management
is evident in Tehran. In this context, the government’s role in policymaking and developing
{infrastructure to support knowledge-based activities is crucial. KBUD heavily relies on
human intellect, making education and the training of skilled human resources essential.
i An effective and efficient educational system that continually enhances knowledge at all
i levels is necessary for this. To realize knowledge-based urban development, in addition to
i producing and distributing knowledge, it is vital to focus on applying knowledge effectively
i to expand capacities and improve resource utilization, which is key to creating a knowledge-
i based city. The expansion and specialization of labor have boosted market efficiency and
productivity, driving technological economic growth and increasing the interdependence of
: people.

{ HIGHLIGHTS:

- For the first time in this article, through qualitative content analysis, the components and
¢ indicators of the knowledge based urban development have been summarized, which has
i not been done in Iran until now.

i - One of the achievements of this article is to find the criteria of the knowledge based
urban development, which was obtained both through content analysis and summarizing
i the opinions of screening experts, and then using Mic Mac software.

- In this article, for the first time, among the multitude of indicators related to knowledge
based urban development has been proposed.
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Table 1. Identification and calculation of factors

affecting the future state of Knowledge Based Urban

development
Criteria Sub-criteria Code
Physical Coordination in building form Var01
infrastructure Form Var02
Urban structure Var03
Human Increasing the skills of residents Var04
infrastructure and staff
Social order Var05
Social quality Var06
Highly skilled organizations Var07
Strengthening human capital Var08
Social justice Var09
Overflow of knowledge workers Varl0
Motivate the knowledge of the Varll
population
Technical Technical capacity Varl2
infrastructure Technical knowledge Varl3
Technology diffusion Varl4
Technologies enabling knowledge Varl5
Communicational ~ Communications and transportation Varl6
infrastructure Strong spatial relationship Varl7
Accessibility Varl8
Ability to connect to the connection Varl9
Planning strategy A set of knowledge policy Var20
and policy City management planning Var21
People-centered planning Var22
Coordination of public and private Var23
sectors
Office environment quality Var24
Native and local planning Var25
Political Social participation Var26
infrastructure Market oriented management Var27
Transparent policy Var28
Integration of political activities Var29
Active community Var30
Knowledge managers Var31
Equality Var32
Cultural Cultural institutions Var33
infrastructure Strong cultural diversity Var34
Cultural communication Var35
Educational and Expanding and systematizing Var36
research research capabilities
infrastructure Educational creativity Var37
Triple helix relationship Var38
(government, private sector and
university)
Innovation in education Var39
Place Quality of place Var40
A fair place Vardl
Penetrance Var42
Proximity Var43
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Table 3. The matrix of the direct effects of key factors
affecting the future state of Knowledge Based Urban
development in Tehran
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6 Social quality 82 71
7 Highly skilled organizations 75 70 Lasl
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37 Educational creativity 28 30 Indicators Number
38  Triple helix relationship (government, 56 35 Matrix dimensions 43
private sector and university) The number of repetitions 2
39 Innovation in education 79 64 Number zero 490
40 Quality of place 57 48 Number one 615
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J—olge pui—uno ul)_ub 65— oyl o
G e drwgd 00—y | Ly 30 oS
ol—d 5o Al il
Sidle 5 s psie o LS 1SS L e L
Lo ,xe oolpalwd 3l o oo JS s MicMac
e il 1S slasy o Ao s oo )
Ao, B o gl sanmsLas L ), G T e
aS Cl ol e d oo Ve disel gl m ol
)1)_§.':' o _wo 6‘)—.’ S39—2 e oKl slows
o o=l s el g I it )1, S5 0 1 e
Ol o pile il s 00w v o gl e

Gz b Y L bl sl e ol 1 ioagsy

A Ll 8le 5o lg deli sy slmosls 4 Sl s
S50t Ol A Al IS (6 b dag 00

= 0 AS Ol A wbre il e € g el o
2 5l g Bl 8 g Bl ne D j3—0ds e Sile

Sl oabools s o ple a0 5 gk ;0 Jole
(¥ Jgo=)

99 5 ool )55 Gl MicMac 58l 5
WS oo les i ]y 6,05 5 5 b e
O e oio i ool YL Lass v a >0 a S
alaly o9 (hhaie g Jalge o s 5L
sl Jalse s

0"

LI BRaN |

R
];.>
[ S
[y

1
[>
I’
[0
I

\o
(73




2

ay

< j
~
9
ay

-
q

Rl
1 9
< -
2D

YYY—YAR Olxio /1 o lodi . 10 0598  \Fo ¥ bl g

Olumb 362 gio (5 ji%> doguao

L.S)—L’j By el 0 9d—t0 B l_br.v...a )_.5‘ S ol U]
i e b S8 MicMac 5 8le 5 aii e
loa_zdi oo |y sodolnl slo s yile 5l At g4
o%_..'f: R~ OJ—AT p.a.a.a_w.cfo.c 09JL u‘)_»‘ Al 9
c\Hy od_..v] u_a.majj_))_»}o le_Cb).a.a.a.a ‘;ﬁ‘f
2 &bl S ol pe el il s

bl ey ,iio g9 m iy )—‘-*3“’&9—’ Slex

9 =3l sls it ((—edla (sls pitie (Bon

Sl o..\_mu_aLwL».m Lbu‘ Oy ( lM L;Lﬁ).:.’...a
e 00 03,51 cilaz_l38 4S5 51 31

00’9_3 )Lb)j_‘;ﬁ d—o )0 A ‘;LA_MJ% 9 u_..asl.la.a )‘

Table 4. The degree of desirability and optimization of
the matrix

Effective Influence Rotation
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9 )‘AS)...;L ol 99 )b‘ J_n‘5.c ‘MchaC ‘)J‘ra).'
6&}—;—!@ |V .O" Ar-c 5 |V "

Lis ¥ S o
L Lﬁj.a.a.uo).._u...a.:j J_U,u u.ul_ml)_v el 00 o0l
) @Lw‘b L.S)‘e:—"" 4;-....»5.' ou\_..l] u—a—&a@j — )_aé./o
ogmd 3 ol amzi aS @88 18 (s 50 e
v._.s‘).v 9 &»)9.1 05_76 ) 0000l ul—u.a) )_>)

Au)Hd))_vJJr.:L
Q\A_?H;JA_TA_;S‘SA Sa—iudy g

Directinfluence dependence map
—~ Strengthening human ! X
Effectlve | Market oriented management ‘ capital tWO-Way i
| Integration of political activities Social quality |

| City management planning ‘

Physical

L

equality

L) G2 E
Innovation in education [ % ‘ Knowledge managers

Highly skilled organizations

Risk

Transparent policy

Cultural

form

H overflow of knowledge workers ‘

| Triple helix relationship

L)
/ ’ a set of knowledge policy |
k' ¥
Stra tial relationshi
| onEseaY JonOe ‘1 People-centered planning L accessibility

H Social quality Technologies enabling knowledge || Communications and transportation ‘

two_way ‘ Coordination of public and private sectors | regulatory Native and local planning

Target

coordinated approach in building form |

Office
environment

| Penetrance |

soclal order
Urban structure

J Afair place
| Quality of place

ultural

Active
commu the

Motivate the knowledge of
Strong cultural

Technical knowledge
%

diversity

Expanding and systematizing
research capabilities

Educational 1

institutio quality nity
ocial participation |

creativity ¥
[ 2 F:
- technical capacity | | Motivate the knowledge of the population ‘
Technology diffusion .
\,—_,hependent Effective
( | Ability to connect to the connection l

ELEL T

dependence
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Table 5. Status of each variable based on analysis in
MicMac software

Variable
Effective

Variable type

Social justice, cultural communication, equality, city
management planning, overflow of knowledge
workers, market-oriented management, triple helix
relationship (government, private sector and
university) and place quality.

Two-way Communication and transportation, highly skilled
organizations, transparent policy making, knowledge
managers, social quality, strengthening human
capital, innovation in education and integration of

political activities.

Effective Native and local planning, ethnic and cultural
diversity, technical knowledge, motivation of
population, coordinated approach in building form,
quality of administrative environment and active

society.

Independent Physical form, coordination of public and private
sectors, increasing skills of residents and employees,
a fair place, cultural institutions, social participation,
a set of knowledge policy, connectivity,
systematization of research capabilities, technology
dissemination, educational creativity, social order,
permeability, technical capacity, strong spatial
relationship, people-centered planning, urban
structure, quality of office environment, accessibility
and knowledge enabling technologies.

Regulatory -

Risk Organizations with high skills and transparent
policies
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Fig. 7. Influential drivers in the future of urban development in Tehran
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