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ABSTRACT

The purpose of this study is to explore the rational operation model of the Smart City Living
Lab in order to solve problems of local communities through creation of smart cities, which
have been expanding recently, and participation of residents. To this end, the study suggested
a Smart City Living Lab operation model consisting of four steps as follows: Step 1) setting
the basic direction, Step 2) configuring the operating environment, Step 3) establishing governance,
and Step 4) configuring the content development and operation process. Then, the study
explored the operation contents of each stage. As a result of the study, in setting basic directions,
the operating direction was set, and the living lab process was defined. It is necessary to
establish a step-by-step operation plan. At the operation environment configuration stage,
the configuration of living lab environment definition, budget operation management, user
definition, and technology infrastructure setting are required. At the governance establishing
stage, it is important to configure a governance system and set up a steering committee.
As for the content development and operation process configuration stage, some suggestions
such as development of smart city living lab contents applying various living lab techniques
and development of operating methods and living lab techniques were proposed.
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of F=Zo g A7 ZeZolch ekl - A4, 2021), e ARl FY 8
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AR F A Tl o] wikg- EsiAl eEct 2nlEAE eye A
H 3zt e v 2ol A A fReRE FREr WA, g% - 1A
(2019), 75k - HE3(2019), HWIF 9](2020), 3 21(2020), ¥ES 2](2021) 5¢]
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ks 915k A7t QISITE R - AA(2019)9 ZrtEAE 2Rs Fsheo]ar
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ARAFRFA N e AR A AR B2 B8, FRIFEY ZnlEAE
TEE % 2 TS A Rk At

T 2)(2020)= 2PEAJE] 23] 2Rl 4P(Public, Private, People, Partnership)-
SCALLM(Smart City Living Lab Model)2] AAZ} 741/ 5-& H7IstaAt 2 2ntE
AJE] 2lge] g AR FAbA] 2l ZaAle) v)aity] shodct, A, vzl
FERR] 3z 9 YA So| 4P-SCLIM RERT) n| g3 Uehdon 7l& 2 v
HE SN 4P-SCLIM Edo] =Yst AlV1es A83te] 2nEAE] 2 T2
£ AEIt Al 20200 2rtEAE Rl BdEs mA] Apder] TFxste)
L 3h9] 2ntEATE ePg] d-d 2ok ARt wgh, TRk mAREAS] de B 2
At e R, ARl gle)) o277k mAISA] EHE TS SlgE e el
He ARt mEgh vES 9J021)F AHIZ TR A Z2AE 283t 2m)
EXE 23 292 et o ZRARE §ES] 75713 (full-cyce) 2HHEAE]
2y 2w spdsiar gick

Sk, 1A - HAeH2017), A - o f1LH2018), F789(2020), 48 - A(2020),
Hhel - AR (2021), A - AFA2021) T ATtlrte ZRtEAE eiRe] 29
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off 2Rl ARUE ZE PR /dste] AARL 2@rde] A TFsdh 2
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(Table 1) Review of Previous Studies and Differentiation of This Study

Division Author Methodology Main Content
Establishment of smart city living lab model
Chol Min—hu | Application of | Coaolishment of smart city living lab mo
of al Desian Thinkin (4P—SCLLM) based on resident participation
: 9 9 through domestic and foreign living lab
(2020) Methodology ) )
methodologies and case analysis
t Cit Double Di :
S.m.ar City Park Jun—ho oupe |amgnd Development of a living lab for all smart city
Living Lab Design, Design ) . ) .
A et al, o | residents applying the double design diamond
Action Thinking Analysis ) o
(2021) ) framework and design thinking process
plan Techniques
Focuses developi and executing a
Martinez Urban living lab ocu on Veloping o g'
) methodology for an urban living lab vocation
et al, vocation ) -
) . identification for a new water and energy
(2021) identification o ) ) o
self—sufficient university building
Jan Definition of living lab and smart city budget
9 In—depth establishment process review, issue extraction
Hwan—young ) ) )
_ : Stakeholder through big data analysis and case analysis,
Smart Clt\/ & Kim Geol . . . . . .
o (2020) Interview improvement direction and implementation plan
Living Lab for living lab projec
Operating ]
System Sunfa(:fn g Case Analysis Presenting an online community platform
Kim éoofiik (Ilsanseo—gu, operation model for improving urban problems
(2021) Coyang City) and applying it to elementary school cases
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Division Author Methodology Main Content
Assessing a Emerging Urban Living Lab and Smart City
Baccarne ) : . .
of al series of five concepts from a project based perspective, by
(201 4') Smart City assessing a series of five Smart City initiatives
initiatives within one local city ecosystem
Smart City . —
P ting the k I ts of L L
Living Lab Cho In—depth Case || resenting the key elements of Living Lab -as
) ) input factors such as stakeholders, methodologies
Evaluation Jun-hyuk Analysis and approaches, activity factors, process
Established (2020) (Goyang City) PP ' y P
factors and results
Kimn Min—soo Design Thmkmg F_’rgsentmg a chlldrgn s traffic safety sm@rt City
(2021) Analytical living lab that examines the stages of living lab
Methodology and applies design thinking methodology
Case Analysis Presenting a smart city living lab operation
This Study(2022) (Osan City, model that reflects the opinions of local
Gyeonggi—do) | residents in the smart city project

A ol £1(2019), LA - 1dA(2019), BEAY - AA(2020), F55(2020),
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AAAEQ] BAAEE TRs] Sl 74, B4, A, A3 F 4R TAEE 2vtE
AlE] 2] JHAE Jote ARlereltt Bt 7eA] - 1hedd(2019) TAIAMAI
oM 2]Rie] Fa5 el At PR wE sl flste] 2R 8-S Sl Wt
A3, 2R Fgelxe] 7R, ey Adtel tigh AR 5 37FA] o] 34
Ql F/HRAEE ARFeoIrt. w0200 A7 1E YA SPE2E ICT 2mpEA]
] 2R 20 ASAEE SR FAEte] 2ntEAE 29 RS Tl
o mRAMRe 2 28 (2020)2 ZRHEATE] EAIAIAIY RS S1gh 2] el
o} ofgFacls wAskL, ) = A dSsh] flg B FHES st
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o2 FREKSeppo et al., 2012), ZHFEAJE] 2P 7E Sala AleAa} T4
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*

3zt QIEl o2 AN ] - 9] ZrtEAE 2]l dE RHEES TS
o] (Table 2y 9} 2t} 158t I8P H 147)2] AntEAJE] 2=y B4 T2 ek
35}t wAsk R —‘EEJ—*JEQ] T8 44 Foll Wt zpo|7} gkt FAIRE ] &~
HEAJE] 2Rl 354 082 A|9AE] EAl S st ARPRE] Aol o277k
AREALS] Fhe(FR1 %Oﬂ)% ZdFEshe AHIE TR A W Ee] = A 8-Hrk

Fr

l

(Table 2) Smart City Living Lab Methodology and Process

Methodology | Steps and Processes | Characteristic | Methodology | Steps and Processes | Characteristic
(1 Establishment of
local user community
@ ldea stage o
U t t
Katzy Living |@ Co—creation Emphasis on ) @ User participation N
. Collaboration|@) Development of new| Revitalization
Lab stage business )
) @Rural products/services of rural
Business |@ Venture model :
— (C@R) |@ Creation of network areas
Model commercialization| development
stage and synergy
® Implementation
research
| t
Service @ Idea sage ) (D Empathize
) @ Co—creation Emphasis on ) .
Experience ) Service  |@ Problem Definition )
: ) stage business ) Spiral
Engineering design  |@ Idea
@ Venture model o methodology
(SEE), o thinking  |@ Prototype
i commercialization development
Taiwan ® Test
stage
(D Foundation form
action stage Service National | Understanding
Reci | i Desi Di
Helsinki L1, |@ Reciprocal and | design and | - Design |2 Discover Spiral
Finland repetitive Joint application, Team, @ Definition methodolo
design spiral Double  |@ Develop 9
@ Application and | methodology | Diamond |® Deliver
execution stage
(D Pre—Research
Group selection ) ! Service ldea )
@ up o Business Happy City © V_I ) Service
Catalan LL, |@ Innovation field O @) Service improvement ) )
. model Living Lab, design, Spiral
Spain @ Context development | Sejong Cit (User Research) methodolo
development o jong LAty @ Service Verification 9y
(User Test)
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K92 sfide fIet ADEAE| 2|0 RHm o] 2ot SR At
Oofetel, SME
Methodology | Steps and Processes | Characteristic | Methodology | Steps and Processes | Characteristic
@ Community
planning
D th
@ Communication @ eep empainy
Rural o ® Defining the problem
. strategy Revitalization . X )
Inclusion . Wowdy lab |@) Deriving various Spiral
@ Community of rural )
Methodology management areas ideas methodology
(RIM) 9 @ Prototype and field
process test
@ Stakeholder
Motivation

Xt= @ 2215 2|(2020: 287)0|M Ri+A

2, ZvjEXE] 2] TEAX

2tEAE 2R ZaARE BHEE] SlE] iAo R SgEl= AR F4lo] Al
H|2 TR A7 (service design thinking) w4 WHHE-S AuRd vl o), dukzo
2 A ] AL ST AR8Ale] 875 W °§3FE AfaLe] o R, Ay E
tigte] trl 3ol Fste] A AlLE B3 RS R XA} sk dot
vl 2 E e tfste] tirlel ~Fol g Hﬂli TRl A7 FiHempathize),
FA| A o](definition), o}o]t]o] EZ(ideate), T2 EERI (prototype), H2Ef(test) 5 T
2 JREAEL, 2015). <, D-School, IDEO, FROG, Design Council, Continuum

= Z12o] 7)o AMu|2 trjel AFJHEe. B g AsE tleksl AR
Tt Al o] A eg EES Ak =] TEES 38 TEAI:
£ WAME FASsle] Al vkl 7Y & ZRAES S8skA Hch

SHA, ‘AMu|2 tRQl A7 7THE HE TRVPIY, 3333 T 1l - Ho] Bgshe il
ARl 7o, e]) kw7 ShdsiAl Akgshe e WEE - dhtoltk
Au) TRIR] A 7S] ZeAIAE ditEo g tEtjololRe ZeAlEl: B
= STl HAlE @dEnt. olefeh ‘Aulz TR/l A7 ZRAI= vheo] (Figure 1) 3%
2ol A, wA olsf B B, wA| o] B ofo|tie] 5 Al ofo|tie] W Yl
s 24 sk A, ooltie] W F A8 T Akare] i ko] whEEWA o vk
AR TARISRE gelt). dAl, feuete] B4 delxds debde] ‘=l v
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AQIEEARIE Bol A1 TR A AT L Etell e ZeA Y B
of B4 Agol T8 SojEaL ol 2 ATONE ArEAE] el adas
2] ol Al RISl AT RS gl

a 2 3 4 5

Start
(Understand
the Problems)

Diffusion
(Find a Problems)

Convergence
(Problem Definition
and Idea Collection)

Diffusion
(Discover Ideas
and Solutions)

Convergence
(Transfer/Apply Ideas)

= Team Composition

= Orientation in Progress

= Selection of Subject
Candidates

= Discussion on the Direction

= Criteria for Selection of

Survey Subjects

= Discussion Administrative

Procedures

= Recruitment and Interview

= Consultation on the

Direction of Activities

* Request for Stakeholder
= Cooperation Feasibility

Check

= Preparing and Conducting

an Idea Workshop

= Idea Sketch and Scenario

Service Concept
Development

* Final Service Delivery
= Establishment of Execution

Strategy

» Follow-up and eedback

(Figure 1) ‘Service Design Thinking' Living Lab Process
Ktz @ FRHME(2018: 12), O|XHE 2/(2019: 53)

opdat o] 2nlEAE 2 Il et 7| Mt ¢ oy 1E A,
ZHEAE 2] ZEAIAE 2rtEAY edel] 2 ZA|e] 9] Bl ZaAx Fofl g
Asto] Agoj=glon, 2ntEAY e e] 7Rk A, 298 T4, AHdE 7=,
e[ FRl=7 gl R Fol| thigh ARl 2nEEAE] 2R -l s
82 TFH R HIHA Faict. webA] HAl 2eteAE elis] 3ol &
TER= 2ntEAE 2s 71EARF AR, 29ed 7Y, AvdE 75 el SRl
7 gl RRE A T Fo] Qs Asteld o], & ATtelMe 1 es
HE A 9 Z2Ax T 2rfEAE 2e] 24 RARhS TdEH v
(Figure 2)9} 2t}

A, ZrtEAE e e] 7RERF A4 w29 Wk 2%, =
o], A 9718 =9 To] e} AR AuEd, glys o ek Ao
2 opd|e] AP E AR, 29 7
ook 2 ZRAl: Aoje Y, AR uls gl X olal, ol =F gl E3t - 1
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5 @ Preliminary Analysis @ Setting the Direction of Operation @) Operation Plan
GfpiEiien PiEeien @ Operation Living Lab
Sgﬂg;??:}“ L\'vmgel.ﬁar?l:j)r:cess @ Recruitment @ Pre-training @ Strategy Establishment @ Service Deduction by Strategy
Eg::,ﬁ:tmegfa:f @ Pre-analysis @ Service Derivation @ Function Improvement @ Verification
Environmental Justice @ Living Lab Type @ Leading Organization 3 Scope @ Space
EnOv;?:;ﬁﬁLn;t B”sﬂgaen[a/gs:‘r:&on @ Budget Design @ Operation Management Plan
Conﬁgyration Users Definition @ Intermediate User @ Definition as End User
Technols
Infer;stnrﬁcotﬁ{e @ Public Wireless Network @ Public Data @ Establish of Technological Infrastructure
Buildi System Configuration @ Definition of Residential Council @ Operating Entity @ Community System
uilding
Governance
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Content Development De«f:lr;t;:tenl @ In the Preliminary Analysis Stage @ Content Development Method
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Propcess Operation Method @ Operation Method(Workshop, Committee Meeting) @ Operation Technique(Persona,
and Technique Customer Journey Map, Role Play) Setting

(Figure 2) Smart City Living Lab Operation Model Concept (Plan)
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ABHESAT HeE Mi1S (2022, 3)
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Pre-analysis and Case Study:
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Smart Living Lab Operation
Set Default Direction

Set the Direction of Living Lab for
Govemance Operation and Form

Establish of Smart Living
Lab Operation Plan

Establish of Detailed Living Lab
Operation Plans Such as Public

Step 4.
Y

Derive the Final Service by
Operating a Living Lab for
Service and Function

a Civic Participation Groups

Relations, Problem Definition

Lab Network Cases

T ADIEAIE] locapo
AFET N LningLAB

(Figure 3) Smart City Living Lab Operation Direction Setting Stage
Xtz @AEK|(2021: 66)
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ABHESAT HeE Mi1S (2022, 3)
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(Figure 4) Smart City Living Lab Step—By—Step Operation Plan
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ABHESAT HeE Mi1S (2022, 3)

A2 g A e A 5 AR - 29T 22lal AnEAY 2
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o, AR 5 71 AR EAlsEE $El FRIES] 2] oFoldl 3o
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Research and Put into

Development Practice Usage and

Troubleshooting

Local
Government
Vulnerable
Public
Organization
Social
Economy Citizen
Organization
Non-profit
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tory Developing
Social Countries
Innovation
Enterprise
Product Service Provider Intermediate User End User

(Figure 5) Smart City Living Lab Intermediate Users and End Users
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ABHESAT HeE Mi1S (2022, 3)
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(Figure 6) Establishment of Smart City Living Lab Governance
X2 1 4HK|(2021: 87)
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ASIMEAT Mo iz (2022, 3)
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(Figure 7) Smart City Living Lab Department Composition Plan
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(Table 3) Smart City Living Lab’'s Workshops and Meetings

Workshop (all-meeting style) Meeting (sub—group meeting)

— In—depth discussion is possible
according to direction and
purpose

— High level of participation can
be induced and rational
decision—making is possible

— Forming a consensus among
the participating residents
Advantages | — Able to share problem Advantages
awareness and review

realistic problems

— In—depth discussion is not
possible depending on the
number of people

— As a small number of people
operate on a specific topic,

Disadvantage Disadvantage it may not be possible to create
9| A lot of time investment is 9 Y ]
) L a consensus in the local
required to collect opinions i
community

from a large number of people

npAEe 2 AntEAE 2Plg 2ol eis & 7o RE dlEay, 17 o
A%, ol7ks, 985, I§ 2K, At Foln, A4 HhiES H8ste] 93
o}, #l24 Kpersona)= ofH AR|2ut AlE-S TidekaLat AlkEe] ARgAtel AP e
3 5 ol Sl AR &, 5% S0 IRE ok anRiel 22 5%
Sl=o] o WEe T AIAE olEstaral A AlEe] AMAF AlEE E8ste] 73]
o] 7Wde Fofghtt, Bl AR E(customer journey map)= AJH|29) A 280
WIS S13F 2rE AMHIAE o] 88k= 8 1] BRA ARE] 5508 Tkesh= Al
247 o), 3HH, olgr FF=(ssue card)E © U] XSS Frslal ikt 2ol
Hsl] 8l AR BEA, 7 Fhsoli= sl olgroll tidk Qlilol=, AR, 17,
Arg ol A ek olefgh ok A EAl] thigk =R S-S AAlskaL Tk
& o] 7S fwsitt w8 (ole playing)S AH|27} Azsh= 7148)0)
AMR|I=S] 75 AR TP AR ZM, tE AP} FU% del o9 FFst
A BEsPEA ofafgitt, 15 2AIX|(group sketch)e= TI5F Ui AFdo] FR19] ofo]
Hots Ao SRt mM, tele IgE0 A7ks il wEA geidt 4 Qo
npAEte 2 o8k} Wl(actors map)e AHI T3 3F ol RAlE AlASkeE |l B
o], Alxwl Fdo] An|2 AlEs) et 55 HEe] ofsfgitt.
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