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Derivation of Components for Feasibility Study of Smart City Public
and Private Partnership Projects
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Abstract : The smart city public and private partnership project is a project to build and operate a sustainable city by investing
land and capital in public-private partnership to build urban infrastructure and providing various urban services. It highly
depends on the precise feasibility study and the projection of the various factors affecting the project during the planning
stage to get the project successful. However, it is very difficult to predict the possibility of the project success in advance due
to various physical and social factors. It is necessary to derive factors affecting the project at the planning stage and respond
with appropriate analysis in order to solve these problems and to carry out a successful project. Therefore, this study derived
preliminary components for feasibility study through previous studies and order status analysis and presented feasibility study
components such as five-step processes, 10 process items, 19 analysis items, and 54 detailed analysis items through the Delphi
method. It can be expected that this research is to contribute corresponding to diversified possible risks and facilitate the
projects during the promotion.
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Table 1. Smart city business model (smartcity.go.kr, 2022)
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Division Contents Business type & projects
National pilot Presenting a Ieadlpg modpl 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
Smart : .
solution development project challenge, Campus
challenge

challenge, Smart solution
Goyang city, Jochiwon,

Pohang city, Namyangju

city, Saha-gu, Bupyeong-gu,
Sunchun city

Starting with Gwangyang in
2015, it is spreading to local

governments nationwide.

to solve urban problems

Smart city Smart technology business
urban in connection with existing
regeneration | urban regeneration business

Smart city
integration
platform

Various city management
and integrated operation
platforms
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Table 2. Measurement displacement resolutions according to

Table 3. Major problems in leading district projects of national

camera distances pilot smart cities (Hyun et al., 2021)
div. Sejong 5-1 living area® Busan eco delta smart city” Div. Major problems
Location |~ Location: hapgang-i, Sejong-si | - Location: Gangseo-gu, Busan Laws & syst Insufficient revision of related laws
o ; f . . . aws & systems - —
Business area: 2,741 1,000m Business area: 2,191 1,000m Y Risk of regulatory sandbox application
Prolect | _ e timated 1.5 trilion - Estimated 2.2 trillion ' Lack of risk sharing in the public sector
cost Biz structure — - - -
- - - - - - - Limitations of smart service business feasibility
Business | - Public & private partnership - Public & private partnership

method | - Private(80%), Public(20%)

Business | - More than 15 years
period | - Every 5 years extension possible

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

- More than 15 years
- Every 5 years extension possible
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Insufficient discrimination of evaluation criteria

Biz process

Lack of clarity in project progress procedures
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Table 4. Success factors for feasibility study (Hyun et al., 2022)

Common success

Detailed success factors
factors

Prior review of development project risk factors (land
acquisition/delayed licensing, etc.)

Review of feasibility of development projects
reflecting the appropriate scale of sale/
leasel(residential/commercial)

Feasibility study

Business feasibility review reflecting design/licensing
factors related to smart city regulations
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Table 5. Prior research analysis related to feasibility study

div. Main Contents

Kang | A systematic framework for feasibility analysis in the architectural
(1997) | planning stage and possible application methods are presented.
Jeong | Project feasibility analysis factors for apartment development
(2001) | projects are derived and a process model is presented.

Kang | A decision-making method applied a time difference for the
(2002) | feasibility study in construction project is presented.

Yun | A case study on the feasibility analysis and decision-making
(2003) | method of the development project is presented.

Kim | Feasibility analysis procedures and decision-making methods for
(2004) | the urban redevelopment projects are presented.

Son | A process for feasibility analysis of construction projects considering
(2004) | risk factors in private construction projects is presented.

Shin | Feasibility analysis factors for apartment housing development
(2006) | projects are derived and a feasibility analysis model is presented.
Feasibility analysis model of office and commercial projects that
can decide whether to develop or not in the planing phase is
presented.

Koo | A basic study on the current status and problems of the feasibility
(2007) | study and evaluation items in development projects is presented.
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A5t7] Rlolf IHEEFEE (Content Validity Ratio, O5F CVR)
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F7F 2RO HQ 0JRE ZAFck= oM 52 Ho]
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Ne ;dfliinf\;)}olﬂ]fq FolF(0RAZE 74 o)) F0] €Q glon, 08 0|4 A0= F7t gkt Flgo]
TEEeETET LQ5}HLee, 2018). WA 2 AT0AE AR B7}7} oF

CVRE A& FoIxto] 20f| we} | 4gto] 285 =t, &
9= 0.05 s==ollA] FOIATS] =0l W |55k 01419] CVR
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(Lawshe, 1975). & AFoA= A8 FHOJRL =71 26HO 2
LawsheZ} AQFSE CVR F 53t HIE 0.37(25W 71%)2 Ag
5to], 11 71 OlotQl A< WEO] EldoA] 2 502
AHBIATK Table 6).

Table 6. The minimum of content validity ratio according to the
number of respondents (CVR)

Numberof | 10 1 45 | 20 | 25 | 30 | 35 | 40
respondents
CVRMin, | 062 | 049 | 042 | 037 | 033 | 031 | 029

p: 0.05, Lawshe(1975)
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a) Feasibility study components of general
development project

b) Order & research analysis for smart city
public-private partnership project

<) Direction for feasibility study of smart city public-
private partnership project

Process Major components

+ Project direction setting
« Business goal setting

Goal setting
+ Development concept setting

+ Physical environment analysis
+ Market environment analysis
« Legal environment analysis

Environmental
analysis

+ Building basic plan
« Construction plan

establishment « Marketing plan
Project financial :
analysis .

Calculation of project expenses
Calculation of project income
Project financial analysis

- Application of decision-making
activities
+ Selection of biz alternatives

Decision-
making

Div.

Business
goal setting

Business
performance
capability

Business
environment
analysis

Urban
development
plan

Urban service
operation
plan

Publicity
security plan

Business
feasibility
analysis

« 4th Tech market environment analysis

« Urban development & operation plan
+ Pre-sale & rental plan

+ Regulatory sandbox operation plan
« Governance implementation plan

+ Financial analysis for urban & service

+ Risk analysis for urban & service

Major components

+ Understanding business characteristics .
- Establishment of business strategy Business o Under;tandlng business characteristics
+ Setting business indicators goal setting + Establishment of business strategy
+ Setting business indicators
« Consortium composition capability
« Possession of technical manpower ==
Capablllly &I * Business performance capability Analysis
N n envlror\m_enta  Business environment analysis
« Development environment analysis analysis

(physical, market, legal etc.)

Basic plan
establishment | |

« Service establishment & operation plan = « Financial analysis for urban & service
- Data integration & operation plan Business business
feasibility « Risk analysis for urban & service
analysis business

business

business

Decision- .
making .

Preliminary process Major preliminary components

Urban development plan
Urban service operation plan
Publicity security plan

Application of decision-making activities
Selection of business alternatives
Investment deliberation plan

Fig. 1. Direction for feasibility study of smart city public-private partnership project
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Table 7. Preliminary process and components for feasibility study of smart city public and private partnership project

Preliminary Preliminary components Evidence
process | Processitem Analysis item Detailed analysis item A/B|C|/D|/E|F|G|H|IT|]J|K|L|M|N|O|P
Understanding | A1-11 | Understanding biz environment ( BN AN BN BN BN J [ (AN J
Al-1 biz A1-12 | Understanding biz purpose [ BN BN NN BN BN ] [ ] [ N J
Phace | AL characterisics | A1-13 | Understanding biz direction e o000 ° o0
Establishment | A1-21 | Establishment of biz vision [ BN BN BN BN BN J [ [ BN BN ]
Bzxgoal | Bizgoal | A1-2 | ofbizvison& | A1-22 | Estabishment of bizclrection oo 0 0 0 0 ° oo |0
seting | setting statedy | A1-23 | Establshment of bizstrategy e oo ojo|e ° oo |o
Al3 Sang biz A1-31 | Setting biz performance indicators [} [} [} o o o
indicators | A1-32 | Differentiation of bizindicators ) ) ) [ BN BN )
B1 Consortium | B1-11 | Investor composition plan [ ] o o o
' B1-1 | composiion | B1-12 | Consortium participant credit rating [ ] [ BN BN J
Biz capabity B1-13 | Corp. establishment plan { BN BN )
performance Biz B1-21 | Supportforinvestors & affates ) (BN AN )
Capab”ity B1-2 | performance | B1-22 | Securingintellectual propertyrights o { BN BN BN BN )
analysis capabilty : ~ ~
Phase 2 B1-23 | Possession of technical manpower ([ ] [ ] [ BN BN BN NN ]
B2-11 | Physical environment analysis [ AN BN BN BN BN BN BN BN NN BN NN ) [ ]
Capgbi"ty - Delv(fgg(’;em B2-12 | Trafficenvironment analss o 0o 0000000 0 0o °
environ analysis B2-13 | Convenience environment analysis [ AN BN BN BN BN BN BN BN NN BN NN ) [ ]
mental B2. B2-14 | Education environment analysis [ AN BN AN BN BN BN BE BN BN BN BN ) °
analysis By Market B2-21 | Sodial factor environmental analysis [ N BN BN BN BN BN BN NN BN BN BN BN J [ J
environment B2-2 | envionment | B2-22 | Development environment analysis [ AN BN BN BN BN BN BE BN BN BN ) [ ]
analysis analysis B2-23 | 4th Tech market environment analysis (B ) [ )
Permits B2-31 | Gowtpolicy environment analysis ® &6 o 6 6 6 o o o o o o o LJ
B2-3 | envionment | B2-32 | Urban pemits environment analysis [ BN NN BN BN NN NN BN NN BN BN J [ J
analysis B2-33 | 4th Tech permits environment analysis [ BN J [ ]
o Urbandev.x | C1-11 | Urban dev. &ops. plan establishment [ BN BN BN BN BN BN BN AN BN BN ) o o o
&ops*plan | C1-12 | Construction plan establishment [ BN BN BN BN BN NN BEK BN BN NN J o o o
) C1-21 | Urban service ops. plan establishment ( BN BN BN BN J
Phase33 a. | az zegncseg::] €122 | Datainteg. & ops. planestablishment A
. . - C1-23 | Senvice adv. plan establishment { BN BN BN BN )
Basicplan | Basicplan
establich establich C1-31 | Regulatory sandbox ops. plan { BN BN BN BN )
ment ment Publicity C1-32 | SMEs participation plan [ BN BN BN ]
-3 security (1-33 | Local job creation plan e o o o
plan C1-34 | New tech-based start-up support plan o o0 0|0
C1-35 | Citizen governance implementation plan ( BN BN BN BN )
D11 Income &. cost | D1-11 | Urban dev. income & cost analysis [ BN BN BN BN NN NN BN BN BN BN J o o o
analysis D1-12 | Senviceincome & cost analysis [ BN BN ]
D1. D1-21 | External borrowing minimization plan o [ J
Fnandal D1-2 | Finandngplan | D1-22 | Development profit reinvestment plan { BN BN J
analysis D1-23 | Publicinvestment ratio guarantee plan [ N J
D13 Profitabilty | D1-31 | Service revenue securing plan o o o o
Phase4 secureplan | D1-32 | Sewvice setfsufficency securing plan e o 0|0
i Biz D2-11 | Funding risk analysis ® [ BN J ® [ [ )
feasioilty D2-1 dgvelopme_nt D2-12 | Bizenvironment change risk analysis [ ] [ BN ) [ ] [ ] [ ]
analysis riskanalysis | pp-13 | Policy change rik analysis ® [ BN ) [ ) [ [ ]
D2, Urban D2-21 | Technical problem risk analysis o [ BN ) [} [} [ J
D2-2 | development | D2-22 | Construction delay risk analysis o [ BN ) [ ) [ ) o
Risk analysis riskanalysis | pp-23 | Safetyacddent risk analysis [ BN ) [ ) [ ) °
Operation/ D2-31 | Pre-sale & lease risk analysis o [ BN ) [} [ J [ J
D2-3 | liquidationrisk | D2-32 | Smartservice ops risk analysis () [ ]
analysis D2-33 | Maintenance & ops risk analysis [ ) o o [ ) [ ) [ )
Phase 5 B Participation E1-11 | Application of decision-making activities o [ BN NN J
Decision- Bl DT:.ISIOH_ 1-1 dedision E1-12 | Selection of biz aftematives [ BN BN BN BN NN BN NN BN J
making mang making E1-13 | Investment delberation plan [ BN )

A: Kang(1997), B: Jeong(2001), C: Kang(2002), D: Yppn(2003), E: Kim(2004), F: Son(2004), G: Shin(2005), H: Lee(2006), I: Koo(2007), J: Park(2011),
K: Cho(2015), L: Kim(2018), M: KAIA(2019), N: LH(2020), O: K-Water(2020), P: Hyun(2022)
*biz: business, dev.: development, ops.: operation
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Table 8. Derivation of components for feasibility study of smart city public and private partnership project

. . Detailed analysis item (DAI)
Process Process tem(PY) Analyss tem(A) Previously derived item Added orintegrated item
A-12¢ Understanc'iing'biz purpose/
Al Biz goal setting Al-1 Biz goal setting AT-11 direction
Phase| o goal setting A1-13* Establishment of biz vision
1 e Establishment ofbiz o Es‘[ablishmgntl of biz strategy & A2-11 Establishment of biz strategy
strategy/indicators indicators A2-12"  Setting biz performance indicators
. Bizpe n‘ormancg capabilty | BT Consortgz:aa?yposmn B1-11,B1-12 B1-13* Composz‘atzsﬁ; EL;:?‘; ;jr;vestors &
bhsse | CaPRDIltY& anahss B1-2  Bizperformance capabilty B1-21,81-22,B1-23
2 env;rgraw‘rynsintal B2-1 Development location analysis | B2-11,B2-12, B2-13, B2-14
B2 Biz environment analysis B2-2 Market environment analysis B2-21,B82-22,B2-23
B2-3 Permits environment analysis B2-31,B2-32,B2-33
C1-1 Urban dev. & ops. plan C1-11,C1-12
1 Dev;?k?l’r?wem D\tan C1-2 Urban service dev. & ops. plan C1-21,C1-22
estaolishmen Public-private sharing & Public-private sharing &
Phase Basic plan c coo[:)eration plang c131, C1-32% c33 coorrJJeration plang
3 establishment , 1* Realestate sale & lease plan Q-1 1: Real estate market analysis
o Markepng plan Q12 Sales strategy for sale/lease
establishment . o ) 2-21*  Urban service biz promotion plan
-2 Urban service biz attraction plan i oo .
Q2 Urban service biz attraction plan
. . D1-11,D1-12 D1-13* Profitability secure plan
D1-1 Finandial planning . o
D1-14 Biz exit plan
D1 Financial analysis D1-21* External borrowing plan
D12 Financing plan D1-22* Cash flow-based financing plan
D1-23* Public budget securing plan
thse Biz feasibility analysis D2-1 Biz development risk analysis D2-11,02-12,D2-13
D2 Risk analysis D22 Urban development risk analysis D2-21,D02-22,D2-23
D23 Operation/liquidation risk analysis D2-31,D02-32,D2-33
D3-11*  Alternative plan for development
D3*  Selection of biz altematives | D3-1* Selection of biz alternatives D3-12* Alternative plan for finance
D3-13* Alternative plan for marketing
Ph5ase Decision-Making E1 Decision-making E1-1 Dedﬁg;—g;apk;gg:or biz E1-11,E1-12

% Added Item, ¥ Integrated or Moved Item / biz: business, dev.: development, ops.: operation
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Table 9. Delphi survey result analysis on feasibility study components of smart city public and private partnership project

Results of the first delphi survey Results of the second delphi survey Delphi 2R validity review
Phase Pl Al . Adop Pl A Agree | Conver | Sta | Adop
@R | R ADI M SD QR Main contents . @R | R DAl M SD QR ment | gence | bty tion
Al-11 772 140 052 @] Al-11 812 099 100 0.75 1 012 O
819—;) A1-12 780 113 0.76 [tem integration o (06912) 817;) A1-12 | 796 096 100 0.75 1 012 O
A1-13 788 107 076 (A1-12) A1-13 | 788 124 0.76 075 1 0.16 O
’ Al A A1-21 764 135 060 | ltemmove(A1-13) @] A2 A2-1 | AZ-11 836 093 092 089 05 011 o]
Phase (1.00) 084) A1-22 | 800 098 084 [tem integration o 092 | (092 | A2-12 | 79 100 092 0.75 1 013 O
A1-23 812 m 0.76 (A2-11)
A1-3 | A1-31 772 134 060 | ltemmove(A2-12) O
(76) | A1-32 | 708 138 | 028 ltem delete X
Avg(Phase 1) 7.75 122 | 064 806 1.03 092 078 09 013
B1-11 768 143 068 O B1-11 800 123 084 0.75 1 0.15 O
(%15;) B2 | 776 | 134 | 076 o) (?7;) BI-12 | 784 | 122 | 076 | 075 | 1 016 | ©
B1 B1-13 6.96 137 028 Item delete X B1 B1-13 | 800 136 068 0.75 1 017 O
(060) 812 B1-21 712 137 044 O (0.84) 812 B1-21 | 744 124 060 088 05 017 O
060) B1-22 704 118 044 O 092) B1-22 | 744 098 068 086 05 013 O
B1-23 768 135 068 O B1-23 | 792 123 0.76 0.75 1 0.16 o
B2-11 772 096 084 O B2-11 788 107 084 0.75 1 014 O
B2-1 B2-12 800 085 1.00 O B2-1 | B2-12 | 820 089 1.00 088 05 011 O
Phg e 092 | B2-13 760 117 052 O (084) | B213 | 776 118 052 0.75 1 0.15 O
B2-14 | 748 114 068 O B2-14 | 772 104 068 0.75 1 013 O
B2 B2-21 756 120 060 O B2 B2-21 | 756 113 060 086 05 0.15 O
0.78) (%265) B2-22 792 144 060 O 092 (%293) B2-22 | 820 130 068 088 05 0.16 o
’ B2-23 820 147 060 O ’ B2-23 | 860 123 092 0.78 1 014 o
B2-31 788 131 068 O B2-31 | 816 122 084 088 05 0.15 o
(%268) B2-32 776 139 068 O (EJ.ZE;/?) B2-32 | 808 129 084 0.75 1 0.16 O
B2-33 808 1.16 092 O B2-33 | 828 128 092 0.75 1 0.15 O
Avg(Phase 2) 7.65 126 | 065 Avg(Phase 2) 7.94 118 076 080 081 015
C1-1 C1-1 812 107 092 O C1-1 | C1-11 | 824 099 092 088 05 012 O
(068) | C1-12 720 133 052 O 084) | C1-12 | 756 1.10 068 088 05 0.15 O
C1-21 828 140 060 O C1-21 | 864 105 092 089 05 012 O
c12 C1-22 8.16 125 0.76 O C1 €12 C1-22 | 828 108 092 088 05 013 O
(084) 092
C1 C1-23 796 1.28 060 O (1.00) C1-23 | 832 112 084 088 05 013 O
3 (092 C1-31 7.88 m 0.76 O 03 C1-31 | 800 098 084 1.00 00 012 O
Phase 03 C1-32 708 149 0.28 Item delete X 084) C1-32 | 772 134 0.60 0.75 1 017 O
068) C1-33 712 142 036 Item delete X C1-33 | 844 124 084 089 05 0.15 o
C1-34 | 708 167 0.20 Item delete X C2-1 | C2-11 | 844 090 100 088 05 01 O
C1-35 756 144 044 | ttemmove(C1-32) (@] C2 (092 | c2-12 | 820 102 092 088 05 012 O
092) | c22 | C2-21| 780 | 117 | 068 | 075 1 015 | ©
092 | C2-22 | 82 086 092 088 05 0.10 O
Avg(Phase 3) 7.64 135 054 Avg(Phase 3) 816 107 084 087 054 013
D11 D1-11 784 116 0.76 @] D1-11 8.26 095 092 088 05 012 O
092 | D1-12 840 106 100 O D1-1 | D1-12 | 836 097 100 088 05 012 O
01 D122 D1-21 6.72 154 004 Item delete X 01 (092) | D1-13 | 850 091 100 088 05 0.11 O
D1-22 72 130 0.28 Item delete X D1-14 | 812 107 092 0.75 1 013 O
092 | (0.84) 092
D1-23 7.16 157 028 Item delete X D1-21 8.08 120 084 0.75 1 0.15 O
D13 D1-31 812 145 068 [tem integration D12 D1-22 | 828 128 084 088 05 0.15 O
O (0.84)
(092 | D1-32 792 144 068 D1-13) D1-23 | 804 131 0.76 0.75 1 0.16 O
D2-11 796 118 0.76 (@] D2-11 824 114 084 0.75 1 0.14 O
((D].272J D2-12 780 130 060 @] (3.20_(;) D2-12 | 812 mm 084 075 1 0.14 O
4 D2-13 | 792 1.02 076 @] D2-13 | 820 098 092 088 05 012 O
Phase D2-21 768 129 068 O D2-21 | 800 113 0.76 088 05 014 o]
(O[;z 4 (%ZSZ%J D2-22 | 756 124 0.76 O (W[.)C%O) (%?9_22) D2-22 | 768 097 084 088 05 013 O
D2-23 | 752 136 068 O D2-23 | 772 125 068 0.75 1 0.16 @)
D2-31 792 129 0.76 O D2-31 | 808 120 084 0.75 1 0.15 O
([(;282) D2-32 | 820 130 084 O (?.20_3) D2-32 | 844 106 1.00 078 1 013 O
D233 | 784 1.16 068 O D2-33 | 808 106 092 0.75 1 013 O
D3-11 | 780 126 068 0.75 1 0.16 O
D3 | D31 P 7a2 | 123 | ose | o5 | 016 | ©
(076) | (076)
D313 | 752 102 0.76 086 05 0.14 O
Avg(Phase 4) 7.74 129 | 064 Avg(Phase 4) 808 111 084 080 079 0.14
E1-11 736 113 052 O E2-11 | 756 113 068 088 05 0.15 O
5 (028) (215;) E1-12 772 092 0.76 Item move(D3-1) O E1-12 | 776 124 0.76 088 05 0.16 O
Phase E1-13 740 1.65 052 O
Avg(Phase 5) 749 123 060 Avg(Phase 5) 7.66 119 072 088 050 0.16
Avg(DAI) 7.65 127 | 061 Avg(DAI) 7.98 112 082 082 071 0.14
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RO Ao ATH o2 =57 QI6t0] ©uto] 2R
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RAIsE oA TislAl A& HEE Sato] #AIEQ old e
SHOIACE. A HRl= A 2 PL 9] HE-ut Al H
F5to] AE/-dut DALY thet AR HE4g AL 41
24 HASES SPSS 18 Ol8aion, A4 il A8Hts
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SHEA] EREA THQAE HASIHL B 4 Ik

Table 10. Results of a interview on the adequacy of feasibility

study component
Div. Appropriateness ﬁ?’éﬁg?:;:ss Practical sum | A
Group | No. of Pl Al 9 Applicability of DAI e
1 4 4 4 4,00
! 2 5 4 4 433
Public - 73 4 4 4 4,00 | 420
Owner
4 5 4 5 467
5 4 4 4 4.00
6 5 5 4 467
) 7 5 5 5 5.00
Pivate g 4 4 4 400 | 460
Company
9 5 4 4 433
10 5 5 5 5.00
I 5 4 4 433
12 4 4 4 4.00
Research |75 4 4 4 400 | 427
Institute
14 4 4 4 4.00
15 5 5 5 5.00
Average 453 427 427 436 | 436
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