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A Study on the Configuration of Components of a Smart Cultural
City using a Digital Twin
- taking the City of Gwangju as a model
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Abstract This study defined a smart cultural city to reflect the physical characteristics of a smart city
and the emotional and cultural characteristics of a cultural city, and to derive the components of a smart
cultural city using a digital twin. Candidate groups for components were derived through prior research
and in-depth interviews with experts. Suitability verification surveys were carried out, and 32 detailed
elements in four fields were finally selected. Private experts, government officials, and general citizens
of Gwangju Metropolitan City were asked about the importance of the items and components of a smart
cultural city. Government officials and general citizens recognized infrastructure as the most important
component of constructing a smart cultural city. In contrast, private sector experts recognized the
importance of systems and governance. The results of a comprehensive importance analysis of the 32
components revealed high importance of cultural diversity and multiculturalism acceptance efforts,
social capital formation efforts, citizen participation programs, and a consultation desk for citizens. In
the future, it will be necessary to compare and analyze differences in the components of smart cultural
cities according to the population size of that city. This study can be used as a reference for promoting
the sustainable growth of cities through culture and digital technology (digital twin).
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Table 1. Categorical definition of smart cultural cities

Items Definition
Physical infrastructure and smart service
Infrastruture | application environment for implementing
smart cultural city projects
Policy and institutional environment for the
continuous promotion of smart cultural city
System K . 1. -
projects (basis for establishing organization,
budget, etc.)
Creative Inflow of human resources that can induce the
participation of autonomous private
Human . .
companies and artist groups and create new
Resource . .
industries
An environment where citizens can freely
Governance | propose, discuss, and experiment with ideas
on social issues and policies
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Table 2. Candidate for Components(40 Components)

Items

Component candidate group

Infrastrutu
re(10)

1) Designated cultural property, non-designated
cultural property

2) Cultural spaces (arts centers, art galleries,
museums, etc.), historical and cultural spaces
(temples, hyanggyo, etc.)

3) Other historical and cultural resources (great
people, legends, etc.)

4) Big data conversion of historical and cultural
resources

5)3D scanning of historical and cultural resources

6) Innovation services based on 4th Industrial
Revolution technology (Al, AR, IoT, etc.)

7) Public Wi-Fi coverage and distribution of digital
devices in the region

8) Building an integrated platform for smart cultural
cities

9) Participation in demand agency demonstration
space

10) Use of public data and provision of open APIs

System(10)

1) Establishing and presenting a medium- to
long-term promotion plan for a smart cultural city

2) Enactment and operation of regulations related
to smart cultural cities

3) Securing the will and leadership of local
government leaders

4) Support from the central government

5) Securing local government resources

6) Organization and operation of relevant dedicated
organizations

7) Support for improving the quality of dedicated
organizations

8) Organizational culture innovation within local
governments (horizontal, non-authoritative, and
enterprising cultural diffusion)

9) Formation and management of R&D budgets
within local governments

10) Establishing a cooperation system for local
government related organizations(signing MOUs
with related organizations and other cities, etc.)

Creative
Human
Resource
(10)

1) Efforts to embrace cultural diversity and
multiculturalism

2) Social capital formation efforts

3) Establishing amenities

4) Incentives to attract related companies and artist
groups

5) Administrative inefficiency and new business
deregulation

6) Providing entrepreneurship agencies and start-up
support processes

7) Participation of ICT-related startups in business

8) Participation of artists and artist groups in
related projects

9) Training ICT personnel in the region

10) Appointment of a smart cultural city general
manager and operation of monitoring personnel

Governan
ce(10)

1) Operation of citizen participation programs
(contests, hacker battles, volunteering, etc.)

2) Operation of online and offline counters for
gathering citizens' needs

3) Expanding awareness education about smart
cultural cities for local citizens

4) Experience a smart cultural city for citizens and
arrange a base space at community centers, etc.

5) Cultivating digital literacy among citizens and
fostering smart citizens (Smart Citizens)
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6) Internal and external communication to Q21 5.9 5.45 6 0.8 o
empathize with the vision of a smart cultural city Q22 5.9 5.44 6 1 °
(conferences, forums, public hearings, etc.) - -
7) Campaigns and promotion programs to Q23 63 5.83 6.5 1 °
empathize with the vision of a smart cultural city Creati Q24 6.1 5.63 6 1 o
8) Public-private academic conferences and global reative
. 3 Human Q25 6 5.53 6 1 o
intercity exchanges R
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Table 4. Survey Overview HE @o| gHste] BE4% "9grt qt
Category Contents
Period October 22 to November 1, 2023 Table 6. Results of comparative analysis of importance
Workers from cultural of each component by group
institutions, research institutes, FFicial "
Experts private companies, media Com Officials Experts Citizens
companies, etc. related to smart Items ¢ lmportal Importal Importal
Target cultural cities ponem nce Rank nce Rank nce Rank
Officials Current government officials Al 0.95 1 0.86 5 1 1
. Residents and activists A2 0.95 1 0.95 1 0.96 4
Citizens in the G . R A.
In the bwangju resion Infra A3 |09 | 5 |09 | 1 |09 ]| 5
Method One-on-one surveys througl.l questionnaires, struture A 0.95 1 0.95 1 1 1
online e-mail
i Experts 22 Sheets A5 0.95 ! 0.9 ! ! !
Nusrzgee;d Officials 21 Sheets Bl 050 5 1 1 1 1
Citizens 31 Sheets B2 0.90 5 0.95 5 0.9 2
B3 0.90 3 0.90 9 0.96 2
B4 1 1 109 | 3 |09 | 6
Table 5. Results of comparative analysis of Syth'em B5 0.90 3 0.95 3 0.87 9
importance for each item by group 36 | 085 s | 095 3 09% | 2
Officials Expers Citizens B7 0.90 3 0.95 3 0.96 2
Items Importa Rank Importa Rank Importa Rank B8 0.95 2 0.95 3 0.90 8
nce nce nce B9 0.85 8 1 1 0.93 6
SAtIrLftra-e 0.94 1 0.93 4 0.97 1 C1 1 1 1 1 0.96 4
et e | 1 1109 | 3 1 1
System 0.91 3 0.95 1 0.94 4 ) 1 1 0.90 7 1 1
Creative -
Human | 091 | 2 | 094 | 3 | 094 | 3 c. C4 | 080 | 10 | 090 | 7 |09 | 5
Resource Creative | C5 0.85 8 0.90 7 0.90 8
Human
Gover 0.88 4 0.95 ) 0.95 2 Roonan C6 0.90 4 0.95 3 0.90 8
jance c7 |09 | 4 |09 | 7 |09 | 8
C8 0.85 8 0.95 3 1 1
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Table 7. Overall importance analysis results

Items Components General
Items Imgé);[ti;lce CE:EO Itr;i):er Rank Rank
Al 0.945 4 12
A 0,954 A2 0.959 3 9
Infra W A3 0.918 5 23
struture A4 0973 1 3
A5 0.973 1 3
Bl 0.973 1 3
B2 0.945 3 12
B3 0.932 5 18
B4 0.959 2 9
soem | oy LB [ 005 | 9 26
B6 0.932 5 18
B7 0.945 3 12
B8 0.932 5 18
B9 0.932 5 18
Cl 0.986 1 1
Cc2 0.986 1 1
C3 0.973 3 3
C4 0.891 9 30
C. Creative 0.937 c5 0.891 9 30
Rliﬁéiife S c6 | 00918 7 23
c7 0.905 8 26
Cc8 0.945 4 12
Cc9 0.945 4 12
C10 0.932 6 18
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