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Abstract : Recently, the smart city market based on the 4th industrial revolution is rapidly expanding worldwide and is being
promoted in various ways. Korea has promoted various smart city public and private partnership projects, but there were
limits to the activation of smart city public and private partnership projects due to insufficient enactment and revision of laws,
public-oriented ordering method, and lack of private execution capacity. Therefore, this study intends to suggest key success
factors for each stage of smart city public and private partnership projects through the analysis of the order status of the smart
city national pilot city and the analysis of previous research. Through this, it is expected that it will be possible to eliminate
various types of risks that may occur in the domestic smart city public and private partnership projects and contribute to
revitalizing the smart city public and private partnership projects.
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Table 1. Domestic Smart City Policy Business Model

division Contents Business Type & Projects

Presenting a leading model

National Pilot - . Sejong 5-1 Living Area
. for future smart cities on sites )
Smart City ) Busan Eco Delta Smart City
without development plans.
Comprehensive smart service | City Challenge, Town Challenge,
Smart . .
solution development projectto|  Campus Challenge, Smart
Challenge )
solve urban problems Solution
Smart City | Smart technology businessin | Goyang City, Jochiwon, Pohang

Urban connection with existing urban | City, Namyangju City, Saha-gu,
Regeneration regeneration business Bupyeong-gu, Sunchun City

smart Qty Various city management and Startmg W'th Gwangyang n
Integration | . . 2015, it is spreading to local
integrated operation platforms ; .
Platform governments nationwide
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Table 2. Order Status of Leading District Projects of National Pilot Smart Cities

div. Sejong 5-1 Living Area

Busan Eco Delta Smart City

- Location: Hapgang-ri, Sejong-si

Location - Business Area: 2,741 1,000ni

- Location: Gangseo-gu, Busan
- Business Area: 2,191 1,000m

project cost

- estimated 1.5 trillion(in public 0.95 trillion, private 0.54 trillion)

- Estimated 2.2 trillion (Public 1.45 trillion, Private 0.76 trillion)

- Public and Private Partnership

Business Method - Private(80%), Public(20%)

- Public and Private Partnership
- Private(66 %), Public(34%)

- More than 15 years

Business Period . .
- every 5 years extension possible

- More than 15 years
- every 5 years extension possible
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Table 3. Identification of Major Problems in Leading District Projects of National Pilot Smart Cities (Hyun, 2021)

UReSAY BYHSRQ =& - FMYEA MR LFAMAES S22 -

div.

Detailed item Major Problems

Laws & Systems

Insufficient revision of related laws the timing of smart city commercialization

Difficulty in enacting and revising related laws such as innovation services at a rapid pace: Difficult to match

Risk of regulatory sandbox application

After provisional permission, the standard for legal formal permission procedure is ambiguous: If the official
permission is rejected, the sustainability risk of the new business is high

Lack of risk sharing in the public sector

Public-oriented unreasonable business structure and insufficient business risk sharing: Passive financial
support, over-regulation of land cost, excessive demand for the right to appoint directors, etc.

Biz Structure — - - 0 - - - = - - - T
Limitations of smart service business | Difficulty in securing business feasibility of smart service business: Lack of a profit commercialization model,
feasibility limitations in converting development profits into operating businesses
Insufficient discrimination of evaluation | Concerns about selecting a company with insufficient capability and selecting a company with a comparative
. criteria advantage in land evaluation
Biz Process — - - - . — " -
Lack of clarity in project progress Concerns about business disruption due to lack of clarity in the implementation procedure, such as
procedures incomplete business procedures or contract terms

Table 4. Derivation of Success Factors related to Smart City

Evidence®
Div. Success Factors
A B C D E F
) Establishment of a Sustainable Smart City national strategic model [ I (]
Strategies Establishment of strategic goals and direction for Smart City Public-Private Partnership Project [ N ) [ ]
Analysis of advanced market trends such as smart city policies and technological changes [ A )
Location selection considering regional characteristics and smart factors that can be introduced e o o [ A )
Establishment of urban space plan reflecting smart factors suitable for regional characteristics o o o [
Establishment of operation business plan through smart city policy/technology trend analysis [ 2N )
Biz Plan Establishment of smart city standardization system such as data technology standard system [ [ ) [ [ ) [ [ )
Establishment of development plan based on sustainable innovative industrial ecosystem [ [ ) [ o [ )
Establishment of various private participation smart city business models [ N ) e o o
Establishment of efficient public-private sharing plan suitable for public-private roles e o o o o o
Smart city regulatory review and regulatory sandbox application plan establishment e o o [ )
) Selection of a bidding method suitable for the purpose of the smart city operation business [ )
’\D/Ieelrée;ré Composition of evaluation criteria suitable for urban operation projects [ ]
Establishment of business standards that can convert development profits into operating businesses [ ]
Establishment of government-wide cooperative governance to link smart city businesses e o o o
Establishment of industry-university-private partnership governance for creative private opinions gathering e o o o o o
Organization | Formation of ordering organization centered on experts in each field of smart city [ A )
Urban management(OM/LM/PM) expert-oriented public-private management organization () [ A )
Establishment of a startup support organization such as discovering/supporting innovative companies e o o [ A )
Citizen participation type technology development and demonstration-based living lab construction o o o o o o
Building interactive data sharing process and platform [ [} [ [ ) [}
System Building - - - - P
Establishment of an integrated urban operation system based on data flow (production-utilization) e o o o [
Establishment of smart city monitoring and continuous performance measurement system [ [} [ [} [}
Aol thato] A ¥Rl B AR, AMGERE 2ol 3.2 4290! 2z Mahoi 2o
A ZRIEES ARSI B Al HEolMd = %P%‘ﬁ Al = ANPEAE] HIEAesSAIY) 32008 L&}
7Hﬂ O], A ALSEES HE BlA0] BAIES A 9150l AANITE BAG A3l AUHEAE] BESHY A

PAEES

EMH]* AFIES) B 501 Rle, Al

TR O] A

Me 339 glad 2 iHght A

HRF HEoM =

Brheg, Zuds 15 5
HBaQl T2l i Hae

B T ol

= RO, ATHEA]

pu

TPIE W NHIET ARBERe) Bekgol ulH] | WIEREAI BEolMY MEQ0l FE0) thet Al
o HS KASHe § ATEAE] HREANS Fhse Tk ARSI

Bl ol2] EAIE O] =EEIATKTable 3).

THEA] O ASolA =

oxel 43801e =&

AHFEAJE] BIAesAY 24
Ql5t0d, 71E

| AT 2

3) A: MOLIT (2019) B: KAIA (2019), C: Kim (2018), Cho (2020), D: Lee
(2016), Nam (2017), E: Back (2008), F: Yang (2017), Choi (2019), Lee
(2019), Kim (2020)

TFEAJE] HOFQ} ARIZIE W A
% 'ﬂ‘:]_"o]: ,j_E]_J—_’_, E/\]7—V\—1 “1].7;4 Oﬂ/\{ O]

JALeS=te: nibsTo) la) ik -=IA
AEAY 2oF SHo|

119

= M233 32 202214 5



K9] HZQQl0) et MABATE A5, 0|2 FSEC 2= E, ARIAE, BEdA, A4, A4 75 50 B
2 BA510] S8 02 ANTEAE] HUAREAIY 939 Ol Al 2371H9] HEQQlE LESIAUTK Table 4).
01 EESIIAL Sith 3.2.2 DIZEEAIY 2 439l
3.2.1 ADIEA|E| 2t 4529l DHSHEARY] B A Q0le TIdghEog girt]=
AUPEAJE] 420! 3 Addites F2 RAISZ F SEiE 2 SAINEALY, 2IEEHs PRAIY S oA
A B TAAESY BE RD ZEW 715 W HRUA FEE D A EeHE A ARIER THAE glA
B £F, ATE AHIA HloJH B Z229E S Q) 15, 3 Q01 W AZQQl TE0 st ABATE BAGIL

I 74 9 A M 0 BRI B0l AR 4 50l HEUEA B UBans
oI ABQQ) E0] B3t MAAT MAEIIC) A

A Bl AE, A 174191 e

=

4, AL B9 2

AAT BAS Sot0] ANFEAJE] #4318 IA A OfollAl 17709] &2 Q! a&%EKTable 5.
Table 5. Derivation of Success Factors related to Public-Private Partnership Projects
Evidence®
Div. Success Factors
G|H|I |J|K|L
Analysis of real estate development market environment and demand change e o o o o o
Feasibility Study| Prior review of development project risk factors (land acquisition/delayed licensing, etc.) o o o o o o
Selection of locations with excellent regional characteristics and business feasibility [ ) e 0o o
Establishment of urban planning to reflect regional characteristics and respond to changes in demand [
Establishment of development plan based on vitalization of innovative industrial facilities [ )
Development Establishment of development business plan reflecting the appropriate scale for sale/lease [ [ BN BN )
Plan Establishment of design/licensing management plan based on regulatory review of development-related laws ) [ BN BN ]
Establishment of marketing strategy based on operational revitalization, such as special supply to resident companies ) [ BN BN )
Establishment of risk management plan such as response to real estate policy change and dispute resolution [ ()
Formation of excellent consortium for each field of development project (SI, CI, FI, Ol etc.) [} [ N BN ]
Organization | Organizational structure of service/consulting (design, law, accounting, etc.) based on excellent performance [ BN )
Formation of a corporate organization centered on experts by field (development, design, construction, operation) [ B BN ]
Establishment of efficient public-private sharing plan between public(land supply, etc.)-private(development) [ I )
Establishment of business structure that minimizes land cost (land rental conditions, etc.) e o o
[éiezvglt?sgfrzt Clarification of public-private role division and composition of stakes suitable for roles o o | o
Exclusion of unequal business agreement conditions centered on public institutions (orderers) e o | o ()
Establishment of investment management system for stable financial management by business stage [ ) [ I N )
Table 6. Derivation of Success Factors related to Construction Projects
Evidence”
Div. Success Factors
M| N | O|P|Q|R
o Construction market environment analysis such as construction-related laws/systems, economy, etc. [} e o o o
Feasiblfy Study Preliminary review of construction performance risks such as construction and site conditions e o6 o o o o
) Establishment of a structural plan that can change use based on a mixed-use plan [ N )
Con;tlguncnon Establishment of smart construction plan based on eco-friendly zero energy city development [ B )
Establishment of construction plan based on revitalization of sales and rental(residential/commercial) [ ]
Formation of a public-private joint organization for design/licensing/construction risk management [ N NN ] [ BN )
Organization | Formation of an integrated construction management organization composed of professionals o o o o
Selection of construction project manager (CM) based on smart construction excellent performance [ I )
Establishment of design/licensing management system such as design quality and licensing schedule [ I ) [ B )
System Buiding Establishment of integrated construction management system such as quality/process/safety o o o o o o
Establishment of systematic cost management system based on design and construction VE o o o o o o
Establishment of construction risk management system such as construction contracts and claims [ I I ) [ B )

4) G: Cho (2014)

H: Park (2011), I: Suh (2010) J: Lee (2010), Na (2005), K: Kim (2006), Yoon (2014), L: Shim (2015), Shin (2002)
5) M: Kim (2001) N: Jeon (2003) O: Park (2012), P: Kim (2018) Q: CII (1999), Chan (2004), Chen (2012), R: MOLIT (2019), Kim (2018), Park (2011), Cho (2014)
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Table 7. Success Factors for Smart City Public-Private Partnership Projects

S BIA AE, AAAE RATA,

FATE

Div. NO Success Factors

A01 Establishment of a Sustainable Smart City national strategic model
A02 Establishment of strategic goals and direction for Smart City Public-Private Partnership Project
AO3 Establishment of Smart City technology standardization strategy based on data technology standardization
A04 Location selection considering regional characteristics and smart factors that can be introduced
A05 Establishment of various private participation smart city business models
A06 Establishment of smart city standardization system such as data technology standard system
A07 Establishment of efficient public-private sharing plan suitable for public-private roles

Delivery Phase A08 Smart city regulatory review and regulatory sandbox application plan establishment
A09 Establishment of government-wide cooperative governance to link smart city businesses
A10 Establishment of industry-university-private partnership governance for creative private opinions gathering
Al1 Formation of ordering organization centered on experts in each field of smart city
A12 Establishment of bidding system such as bidding method suitable for smart city development project
A13 Establishment of a discriminating evaluation system suitable for smart city operation business
Al4 Establishment of clear public-private sharing plan that minimizes land cost (land rental conditions, etc.)
A15 Establishment of a business model that can convert development profits into operating businesses
BO1 Establishment of urban development plan based on smart city related laws/systems/environmental analysis
B02 Prior review of development project risk factors (land acquisition/delayed licensing, etc.)
BO3 Establishment of a flexible mixed-use smart city plan in response to changes in future demand
BO4 Establishment of smart city development plan based on establishment of sustainable innovative industrial ecosystem
BO5 Review of feasibility of development projects reflecting the appropriate scale of sale/leasel(residential/commercial)
BO6 Business feasibility review reflecting design/licensing factors related to smart city regulations

Development BO7 Formation of an excellent consortium for each field of smart city development project (SI, CI, FI, Ol, etc.)

Phase BO8 Organizational structure of service/consulting (design, law, accounting, etc.) based on Smart City excellent performance
B0O9 Formation of a corporate organization centered on experts by smart city field (development, design, construction, operation)
B10 Establishment of efficient public-private sharing plan between public (land supply/licensing, etc.) and private (development)
B11 Clarification of public-private role division and composition of equity shares appropriate to the role
B12 Exclusion of unequal business agreement conditions centered on public institutions (orderers)
B13 Establishment of design/licensing management system such as design quality and licensing schedule
B14 Establishment of investment management system for stable financial management for each stage of development project
C01 Preliminary review of construction performance risks such as construction conditions (site shape, accessibility, etc.)
C02 Establishment of a structural plan that can change use based on a mixed-use plan
C03 Establishment of smart construction plan based on eco-friendly zero energy city development
C04 Establishment of smart infrastructure construction plan based on the creation of a hyper-connected shared city
) C05 Establishment of construction plan based on revitalization of sales and rental(residential/commercial, etc.)

ConPsr:;uScetlon Co6 Formation of public-private joint governance for design/ licensing/construction risk management
co7 Formation of an integrated construction management organization composed of experts by smart city construction
Co8 Selection of construction project manager (CM/PM) based on excellent performance in smart city construction
C09 Establishment of integrated construction management system such as quality/process/safety
c10 Establishment of systematic cost management system based on design and construction VE
cn Establishment of construction risk management system such as construction contracts and claims
DO1 Establishment of smart city operation business plan through smart city policy and technology trend analysis
D02 Establishment of marketing strategy based on operational revitalization, such as special supply to resident companies
D03 Establishment of risk management plan such as smart city policy change/regulatory response and dispute resolution
D04 Establishment of industry-university-public-private governance based on smart service monitoring/performance feedback

Operation Phase D05 Establishment of a startup support organization such as discovering, nurturing, and supporting innovative companies

D06 Formation of a public-private joint operation organization centered on urban operation management experts
D07 Building a living lab based on citizen participation type smart service technology development / demonstration
D08 Establishment of interactive data sharing process and platform for sustainable smart city operation
D09 Establishment of integrated city operation system based on data flow (production/collection/analysis/utilization)
D10 Establishment of smart city monitoring and continuous performance measurement system
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Table 8. Derivation of Common Success Factors for each phase

through factor analysis
Div. Delivery | Development |Construction| Operation
: Phase Phase Phase Phase
number of Items 15 14 " 10
KMO Test(MSA) 0.701 0.727 0.786 0.842
) Approx x| 230915 338.900 252.566 285.663
Bartlett's test
of sphericity df 91 91 55 45
test p 000 000 000 000
Number of CSFs 4 3 2 2
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Table 9. Additional Items for Detailed Success Factors

Div. NO detailed Success Factors
Establishment of clear project promotion procedures
A16 X
Delivery such as establishment of open procedures
Phase Establishment of various ordering systems for each type
A17 . S . .
of smart city public-private partnership project
B11 Establishment of clear business agreement/contract
Development signing system between public-private
Phase B15 Establishment of various profitable smart service business
development systems
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et D_C3(RJIUTINAE F5) 5 2719 ROz 7
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Table 10. Derivation of Critical Success Factors for each phase
Div. Common Success Factors Detailed Success Factors
A_C1 Strategies AO01, A02, AO3
Delivery | A_C2 Delivery Plan AO4, A5, ADG, AO3, A4, A15
Phase | A 3 Organization A09, A10, AT1
A_C4 Delivery System A12, A13, A16, A17
B_C1 Feasibility Study B0O2, BO5, BO6
Development | B_.C2 |  Development Plan BO1, BO3, B04
Phase B_C3 Organization B07, BOS, BO9
B_C4 | Development system B10,B11,B13,B14,B15
. cCl Construction Plan €01, C02, CO3, C04, CO5
Connuction I'c.ca | organization €06, C07, CO8
C_C3 | construction system 09, C10, C11
. D_C1 Operation plan D01, D02, DO3
Operation " Organization D04, D05, D06
Phase
D_C3 Operation system D07, D08, D09, D10
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Table 11. Analysis of the Relative Importance between Groups by

Phases
Importance of common success factors i
Phase Importance P Conss?ency
1st 2nd 3rd 4th Ratio
i A_C1 A Q2 A3 A C4
Delivery Phase|  0.275 0.360) | (0262) | 0.196) | (0.182) 0.007
Development B_C1 B_C2 B_C3 B_C4
prase | 0313 | (0332) | 0273)| 0201) | @194 | OO0
Construction ca c@ | Ca
phase | 0178 | (04s1) | (0283) | (0266) 0.002
Operation D_C1 D_C2 D_C3
phase | 0234 | (0356) | (0294) | (0350) 0027
Consisﬁengy 0039
Ratio
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Table 12. Analysis of the Relative Importance of Each Success

Factor

common| detailed Success Factors (Consistency
success |Importance Ratio
factors ist | 2nd | 3rd | 4th | 5th | 6th

ACT| 0360 | Sl 5nl0319 0028
AL2 | 0262 (0610;4) (0610668) (0611645) (oﬁogz) (061050) (0511551) 0014
G| 0196 | (S0l nl03ma 0000
ACh | 0182 (0631 124) <oéz1635> (0521267) (0611974) 0.000

8O | 032 |05 (0.29) 0000

B.C2 | 0273 (0?2517> <o?§530> (0?2513) 0.004

8.C3 | 0201|0700 0284 0014

B.C4 | 0194 (o?;é)s) <o?z13Z 0 (0?21(?8) (0?11(?0) (0?1126) 0010

Cat | 0451 | m 02040107 0178 0171 0004
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€ | 0286 |6 o0m|0 257 0001
DT} 035 (0?30710> (0?5326) (oE.)20934) 0.000
D.C3 | 0350 |0l 760 (0.248) (0.208) 0.005
DC2 | 0294 (0?3()512) <o[,)30460> (0?20758) 0.001
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Table 13. Results of a Interview on the Adequacy of Critical

S ADFEAE| RiterSAIY dH 3R =5 - 27

Success Factors
Div, i
Appropriateness| Appropriateness a-rpr::'i‘ig;;zycaolf
of stage of common i, Sum | Average
N detailed success
Group |No.|  selection success factors factors
1 5 5 5 5.00
2 5 5 5 5.00
Public "3 4 4 4 400| 460
Owner
4 5 5 5 5.00
5 4 4 4 4.00
6 4 4 5 433
7 5 5 5 5.00
Private | g 5 5 5 500| 480
Company
9 5 5 4 467
10 5 5 5 5.00
1 5 4 4 433
12 4 4 4 4.00
Research " 3 3 5 5 433| 433
Institute
14 4 4 4 4.00
15 5 5 5 5.00
Average 453 4.60 4.60 458
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