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ABSTRACT KEYWORD

Purpose: With increasing citizen’s interests in public design, the demands for citizen participation in public  ICT 2|42}
design is growing. The purpose of this study was to present a measure to plan expansion strategy for public design EPIE?ZECI)T‘W—'
and local innovation by analyzing the implication of Living Lab as a methodology of crime prevention through LOTCO 2 ';1 SuUg|

=}
environmental design urging the cooperation among multidisciplinary stakeholders and the citizen participation. =22z
Method: This in-depth case study describes the development process of shadow-lighting system for improvement of
walking environment safety in the case of Living Lab for crime prevention through environmental design. First, the -

.. . . ) . " CPTED Design
related concepts such as Living Lab, crime prevention through environmental design, and citizen Public Design
participation-based public design and second, the in-depth case study for the crime prevention through T Local Community
environmental design Living Lab based on citizen participation. Lastly, based on the results of in-depth case study ~ Blue-zone
described in the perspectives of crime prevention through environmental design and citizen participation design
methodology, the effectiveness of Living Lab in public design was discussed. Result: The application of Living Lab
in crime prevention through environmental design allows the effective implementation of program based on the ~Received Mar. 22, 2021

ical dd ds by citi ially in th . furb . . d Final revision received Apr. 14, 2021
practlca awareness and demands ycmzens,.espema yint eperspectlveq ‘urban environment 1m1?rovement, and,  Accepted Apr. 19, 2021
in the process of solving urban problems, is expected to enhance the citizens’ awareness of crime prevention
activities and to affect qualitatively the reinforcement of local community. It is hoped that the Living Lab is applied
broadly as a methodology for local innovation and social problem solving.

ICT Living Lab
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Citizen Participatory
Activities

= local Community Initiative

= Accountability (0)

= Experimentation (X)

- Locality (0)

\\\ - Citizen 7 o
Participatory / ociety
R&D ‘\Living l-ab'l’ Innovation

g N\
Living Lab *\ / Living Lab
+ Expert Initiative \ 7
+ Accountability (0) \\ 'I - Society Initiative
- Experimentation (Q) LS4 » Accountability (0)
« Locality (0 o » Experimentation (Q)

» Locality (X)

Fig. 1. Conceptual Category of Citizen Participatory Living Lab [9]

Table 1. Living Lab Process [11]
Phase Sub-phase

Activities

High demand by citizen and the solution

Goal Setti .
08l SENE | ithin smart technology.

Planning

& - - -
. Asking for cooperation to relevant public

Preparation Resource |, . " . .
. institution, Selection of private company

Securing & . . .
=~ . |with relevant capacity, Recruitment of
Systematization

citizen participation group

Idea-deriving |Deriving Idea to accomplish goal

Co-creation - -
Prototype | Technological goal setting & prototype

Making based on smart technology
Prototype  |Demonstration of prototyped service for
Demonstration |users

Demonstratio ; .
" Feedback |Feedback for improvement and its
Collection |implementation
. Discussion of detail business model
Detail Idea
) through demonstrated prototype
Expansion

Evaluation |Evaluation & expansion to secure
& Expansion [sustainability of program outcomes
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Table 2. Basic Principles of Crime Prevention Through Environmental Design [16]

Table 3. Methodology for Citizen Participation into Public Design [21]

Principles Measures Method Categories Activities
* Surveillance enhancement by Large Medium Small
establishing local facilities for Informati Measurement, Case study,
citizens. nDorlrina 1o Display, Ad, Prints, News, Idea
Natural * Environment improvement to Passive clvery contest
Surveillance secure vision for rescue signal Indirect | Questionnaire, Interview,
by lighting, walker Technique Survey Mapping, Diagram
environment, and obstacle Facilit of P Brainstorming, Game & Role
removal i roverr);ent Participation| int ¢ (I; © playing, Design game, Focus
* Discouraging criminal intention ar?d design Acti 1mto roup group, Workshop
. oo ctive ; ; -
Natural in a(?vance l?y adjusting development Public Public .forum, Pgbllc view,
Access walking environment Particivati Community  planning  forum,
Control * Creation of environment that is articipation public meeting / Listening.
familiar for local residents but Establishment of  cooperation
unfamiliar for strangers. Cooperation system for problem solving by
* Suppression of criminal multiple participants.
Territoriality impulse by establishing - Delivery Outcomes reflecting the opinions
territoriality for local residents. Z?e (Co-design) of participants
* Implementation of various Particination Process Value creation by the process of
program and projects to v (Co-creation) cooperative problem-solving
Incr.ee%se sup‘port activity of local Interaction Shared process through network
Activity residents. Citizen (Crowd Sourcing) including internal and  outer
e Encouragement of engagement W ureing shareholders and public
communication with neighbors activity
. * Increase surveillance by
Ala1Zked 719 22322 ] =)o
ES?:h;;lglem residents by formation of 2.3. ARIFA7IHE FEHA
Community | COmmunity spiit and effective FRT AN At FFE Slstel Fok, AYAADA, A4
planning for outside spaces =6 o1 31,0 L olalslL w =
* Quick repair to induce 719, T2 55710 2A-AR-AA]-Y e TE6tE FFAl
S awareness that the facility is Customized A5 5o gigte] 224 AuA A 95t T x}elsts Y
managed thorouehly support 9 0 FRES EUTH20L B ARe a0t st
* ‘Broken Windows’ Theory ) _ _ _ _
FRUAAL e FAS Folot o FY v 9§ A
of phesat 2% A 5 B34 A AT 10 Bae]  Holol Adksdt e Aol /A 5] A% ALeA
£ @A EATTE S497 Sobinh S8 MANTAAL 4 24 Qe AR AL A o] wgalr] Slete] AT Hof
T3t YA A E7M5AS BRG] ) AFREA, 29 2EH o &2%S BAchs Axd 7RkE uigste A2 aitdont
Fol, A& F1 14 2 TH, ATH, {1 7uhE Sd A= [31(21]. w2bA S5 T AQ1 o] AAIE T A-A T S ThefRt 7t
o} 9l shibeto] ¥t A A2 Q1 Aata=§ o] W astet. 7fglo] A FA R FYHE 7712 FAAA ] F50] AdF= ofoF str, &
o ] ledste v ARk m A a2l A% AN E A IHOE £ET OAQ 2B 423 Fgo] stslofof g
Aol Hof 21 HAL2] o] A& A A, kS nhA 5= Al oH4l.
Wl | BAAARF 0.2 AATE i Aazolo} A3 He Ao ZFEAL T} AF YL 5T M F
Hogg o dad ooE 4T & A14][17]. TS woll whet Al o] ol & ok 4= Qe b o) 2
CAEAY] WA AA Ago] olo] AmAAY Fadol s 8ol AT ETH ZETAI Qo] Aulzte] HhE-L AT ol
otA= 7hetl ZF AAHA & S S & EAH F YA A AR o AW o} okt 2ol EFHTH21]. WA, FF A1) Al 7)Y
Fol Aol wo] oo AT ek, 62 Sol, AFAE A A ATH R AIA o TRAL AT S 5
AT FA o] 7Ht HAFEAAGS AAlske tdHARI 4, A, A, 3L TR T 712A AR A Y 7, e
Hlgae, Hel, xYaee], 29 29 5 A= AR Al AEZAL QE, g, toloj 18 4 5o AL 7o
272 A FT o] A7 Folat Alylze]7|ut HhAl o 2 Ashatg] TFaE, 454 712 Bl ARG, A9R Qo] AF
CHI8L T H2A] T2 B¢ =95 £ A 92 2471530 SO I RS 29, 3, 3580 9 HH 5 35t
obHulL 2 24517 9o Tl W dHIAS =25 nhe 7o LR ol f o T R vl 7HX & =
o] QHAE Sl 712 Azt ] T bl A o] A ANEEo A ol ofel Aol ¥ FElet] BAIE S Eete AAAA 75
AL AT A 9, 4% 2209 AF, vk, 35 A, & Rohe EH I Fofats e ool wrgEo] Avts Hdst=
A S-S G oM, FU AL AT AGAR A& g B FEOAAL Kk AL, gYHor 2AE sdslel 7AE
212 9)e] 21 ol AstE AFelAcH19) AEo1e TERE A, 221 -9l BARE vl of
Zh 395k Ak YEND AAE B3 R 2 TR,
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[ Public Sector ] [ Private Sector ] [ Citizen Sector ]
—_— Identification of Pending lssue & Formation of muftidimensional Citizen participation /
Pl ) & Administrative Support demonstration team Coemmunity operation
anning [ Foundation & ][ Political/financi ] [ Relevatagagy/ ][ Company ] [ Citizen Team ]: Resident ]
Preparation Advertisernent al support Public nstwork network /advisory group meeting
—_ [ Dept of road ][ Center for ] [Research institute][ Citizen ] [ Contestof ides ][ Resident ]
H traffic safety network network wiorkshop education
A4
- ) : Shared issues related to safety
Meeting of relevant departments Field survey [ - - - 5 ]
EereaitiTm [ g pa ] (Environment, Change/inflow/outflow Creation of idea for improvermnent
Improvemnent of walking space, of Population, Envircnmental Participation to contents
. Secure advice from experts Psychology, Observation, Interview) development by public contest
[ Setting key index (Elimination of criminal mood by combination of lighting, envirenment, aesthetics, culture, safety) ]
; Check and use of . . Use off local contents and
: : Setting sustainable target - A
: ‘ existing green area, facility, ‘ ‘ for leng-term maintenance cE-IIectlc-n of demand
¥ infrastructure or street brandiing
7 = - — -
B ERETET Agenda spread & resource support [ Technolegy selection ] E:-:penenculgtind EELE
on (Administration, budget, organization, —— - = (Satisfactio% Ievgpdeemand for
i imulation, prototyping, 5
\ workforce, space, public data) [ pilot op?eratict%p 2 ] improvemnent, change in behavicr)
A
“ I Quality-based managements& Technical supplement, e - ’
dissemnination of program outcome Supplying final sclution Participation into decision-making
ERie Sustainable development 8t MNetwork of partner company 8 Improvement of life facility &
B strategy for local innovation relevant institution Seolution for living problems.
Secial innovation & ecosystern Virtuous cycle of new technology, Enhancement of
- vy creation for innovation technolegy transfer, commercialization local-based community

Fig. 2. Overall Process of Case Living Lab [22]

Table 4. Measure for Enhancement of Citizen Participation

Measures Activity Goal
» Composed of field activist,
. . . of citi d privat
Establishment | Middle support team fep. Of cfiizeh ant priveie
. company, public institution
of consisted of manaser. expert
Citizen representatives of each | Estfbli,shm};nt of channel ‘ = -
Community stakeholder group . . a) Selection of Area for b) Establishment of Community Channels
for co-creation community Demonstration (Left) (Right)
based on online & SNS
Fig. 3. Planning and Preparation Phase
* 7-8 times
Development Citizen participatory i EI.ICF) urggement .O.f 2 W45 ot BA S vtgro 2 9 EQith 718 W 4| E 5
of Method for mecting. fwo fimes ner participation of citizen and T B ) )
Collection of g; month p relevant institutions A&, AF, St gA = ﬂﬁﬁﬂﬁl:]—(]ilg. 2.).
Citizen .  Planning for Living Lab
.. (Idea creation) .
Opinion operation, process share, & 32 BAA7
opinion collection e
Opinion collection by | ¢ Participation of rep. from 1) 713 9@ Z4
Planning large scale workshops | public, private, & citizen 8 ul =yl =] o] HhEkal E o] 21918 A Sl
Workshop for each key sectors including 20 or more 719 gl )= 2R AR o] Wt ERlA S AAehe 9
decision-making points | citizens. 2 WA 299 HYA 7 E £ BASto] B4 §12 87t =2 d
Planning Raising citizens’ . . HEAIE upelstoint. &4 ATt oftt 53 A BYPAE 917 kA
Resident £ i  Educational seminar for j i
Rosident fawareness of operstion | i, s 2 77h S0, ol 2ok o] ehat 4] ol A1
lucation and maintenance 2ol e n) 7 = © olal o olAd 4o
F& 1A= AR QAo 7]Htsto] s gF ol diet 2
3. A[Dlao] a|u1ay AR A SEe Ao F BE2 APkt 4FAGe Fa 0YA Y
PoEET Tes e Q1 7§25 2] 1 of o] vt £ 1487 Aolo] B
31 RAsa Y22 oY A e FHo] Q2jo] =2 Fels} Axiato] ot $Y

A QH BA] Tt A @77} gtov] 53l 5127 shas 9

H ol AZAEEA J12 A 201949 A 1FA] ATE olEg 2o Q) OH Znlo] okl €110 T3t wIgio] 5|9t
AE Y AT AUE O E AYUA TA DAUTb L) oo et Az g LEDEHI 99 2 502 2l 2
LY YFHAL AN, 2 A RUAE I8 4 s merete
Bute) 12D 271 T 519259 A0 w2 O
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Table 5. Issues and Improvement Measures for Crime Prevention Through Environmental Design

Principles Issues Hwajeong 2-dong (Day time/Night time)

Improvement Measures

 Dark lighting
* Administrative issues such as noise,
roadside tree

Natural
Surveillance

« Using additional lighting sources such as
bench
* Creation of organized roadside scene

 Impression of relatively dark and
Natural Access dangerous road due to forest tunnel

Control * Roadside tree hiding streetlight in
summer

* Creation of forest tunnel and garden with
warm feeling

« Installation of lighting system illuminating
lower parts

« Necessity to enhance local

Territoriality L
characteristics

 Tension due to dark light and

Increase nearby empty lot and bar
Activity « Opinion of avoiding walking at
night

« Strategy to create cultural space for
residents to experience various cultures
while staying at street

* Mood of criminal area due to
un-arranged roadside tree

 Resolution of problems related to budget
and maintenance by using thin and

Maintenance * Necessity to develop continuous, lightweight aluminum, metal, or wood
not temporary, improvement measures material
Esm: lis hmlent « Contents discovery through contest for
° oca. ) citizen and advertisement
Community
Sz 942 AAsHe Aol A F BEz A5H A2l BAES AR 5 e FEAL AR TRz A4
A B0 4 F P AY ol 2A9E B QU olsl e St HopE gt
AR A2ADS TS, 2] ARzdE stel] Sl ololA] 4T3 2105 F3 71249l lme} 24 W e A
of ARl o] ke Aol 4ok 7o) oo HTkTable d). 1 Ev} ololAitk. 1AH E2pest 71 AA AL BEHAME
PN D TPANHRAANEY, FNAAS D ANAG, 7 o AES Fojo] Ao ) 27} A4 ARG o], AQ §F
7P WBAR FHHE ANAEDE TSRO, ATlo] F4  AY AF WAL COTV B8 AAE 884 72 o AH o]}
7 Eo] AR T A A AF WSS FRG QA TS B4 5 ALY BT 3414 AR s Slgt 7R 7]
AEE L2kel BUE 9 471 ARYE AL FESAn S Totahel,
ARlo)A, GaAe] AEARS vigo s A7t $40) @4
2 38RE £40] oloj itk AZA|de] A A} AH LS AT B
AR otelrfe] w3 & Slotof ASA el W 8 MOl g aacre shotelr] deted @HUA B AEI ABE A
TESHOL ATHYS DA AtA FWAARAS SH - qon agune s 97050 saus 3348, 2397
o= AuAsors ddsian. o sl A3ANS S so) g 0 nagA AHRE v o) 24 Agstgon B
o
225ms Tl 17119 7A2534 DR CCTVIR BXI 0 Skaell - g1 st wxang A 4271 238879 428 59 o
B AN ZE|do] g4 9l o 1} _ _
T Eohal 43 7242 Qlsto] £E o] YA E o] 9lom, ¥ o} 7)<l 0] o]H QA I FAHS wretatth(Table 5.).
£ ERE TR el ST T s e Sl AEA At o) e 2mehh2 AUl et AHL Bl A
AR S Sl RO R MR, 5o, SN A TIRIE g 702 et ol A9AM 0 aTHdTh B9 7120 %
Q5K ) A0 SR 1 oA 9701 34 EECEEREERSE e R LRt R LR
=t @A) AT Ao s Ao ojAg Feket A 77} Q18IS B 4st T A A AAEA 7} FFeslEE Bast
B0l sbAx u % ool ©1%]5}F 1ok i
IEAT BB LRI HEel e HAe v 22 Aulsorgeie @Al £ 3k o), 4942 P
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Process of Prototype Manufacturing
(1) Proposal of Citizen-centered Idea for Solution
(2) Setting Expert-centered Technical Target
(3) On-site Investigation & Experts’ Advice

(4) Citizen Participatory Development and Test of Contents
* Regular test for each phases by citiz fer of

replsaent

a) Citizen-centered Idea Proposal b) Expert-centered Technology Meeting

- =
1t |

Check of video replacement Delivery of replacing

100724 x@BIoNES A=

B v Fig. 5. Prototype Manufacturing

- o v
-1 & AlElEof = : :
aax =Y ittt | Aot~
ol B[ ol Alx| ‘t;;:hll’li;i} U g5 2,
i k]

Yeotpchat]

«
. ===

uhfyet bl ¢2

wepiohle

TS AN
k e

c) Opinion of Advisory Group Fig. 6. Development of Citizen Participation-based Digital Contents

Fig. 4. Co-creation of ldea through Contest

Table 6. Setting Technical Ttarget for Prototype Manufacturing

Type Index Target
Waterproof
Dustproof
Lighting > 500 Ansi Lumen
Inner Temp. < 80°C
Technique Consumption | < 800W
Development « Simplification of contents
replacement (real-time, remote)
* Integrative controlling such as

1P65

Others . o
location management/monitoring
* Correction of distortion to
respond to outdoor environment
Technique Installa.tlon Five plaf:es (6ea) ¢) Prototype Demonstration (2) d) Public Workshop
: On-site * Solution for problems found . .
Demonstration o K Fig. 7. Demonstration
due diligence | after prototype demonstration
Contents Contest for * Development of lighting contents — = _
Zz7149 A QA0 EXTL Zu]o] o] AL Hlolg 2] ZT1H O
Development citizens based on citizen participation e @R 4] S TR A4S whgete] - 219
VS ZH=E Foto] Adwst A o] e 2 ok= AS F
7] S1sted Qlel ARt HrEdte] 28& 5 A2 7ol o {2 =E2 Aot
HHETE aFEglon, FRlEo] B o ras A AR 71e5ns B rleg Bt ii|de 4R X
fEg 4 015; 2otobAE LB TATHE 20| AFEY 2EER] Aol Soltos 42E AT AARA A, ALF 4
oh G )G GARSE Delstol AYSkT B A 2 pe) uRE 49, A% HENS E ] Lws) 9 SRS g
o] A1) *5404 onl, oY RAVHL BB AN FEA S 5 AT FUAA Wbl B Fo =0 ARSI, £
4 75 dotel @ HolE Seloh ANFRAL 2GE A ofolro] BF BAGIA A vhe} o] Aiatale] PAAE
o] A= et dotal 23 rof ot Tle Stistr] ffste] 2ol qAE ZH
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Table 7. Effects of Living Lab on Crime Prevention Through
Environmental Design

Category Measures
Informat | * On-site analysis, claim analysis, idea

ion contest, promotion

QAISSBq

Indirect | * Questionnaire, interview

Brainstorming, citizen meetin (focus

group), workshop

Public forum, Public view, Community

Public planning forum, public meeting /
Listening.

¢ Public(relevant department of Goyaing
City, charged agency, TF team) -
Private(technique  company, academy
institute) - People (local resident) -
Partnership

¢ Citizen meeting, workshop, reflection
of citizen opinions in the process and
outcomes through contest

e Target setting through private-public
cooperation based on citizen opinion
and prototype manufacturing reflecting
them

* Promotive press release, public forum,

talk concert

Group

onbruyoa

QAPY
L]

Cooperation

uonedonieq usznr)

Delivery

odA7,

Process

Interaction

Natural ¢ Securing additional lighting & road
Surveillance arrangement
¢ Elimination of sense of incongruity
Natural Access through environment improvement
Control ¢ Tension resolution through familiar
shade-lighting contents
¢ Enhancement of locality and sense of
belonging using lighting contents
crated through citizen participation
¢ Creation of cultural space by lighting
improvement and familiar lighting
contents

Territoriality

Increase
Activity

e Strategy for system maintenance

Maintenance ¢ Designation of maintenance charger
from public institution

¢ Increase interest in municipal
administration and creation of
fundamental for policy-making by
inducing attention and participation of
local community through community
channel, workshop, and citizen contest

uS1S9g UONUAAIJ UL

Establishment
of Local
Community

2% I Al AT AN 2L AN PEAY Fa
2oz A9 ol 43102 Sestt oYU 2859
o 2R 29L Bl B o Hop T o BA| ma e
St 5 2 A% 2 2ol Qo] chyet el 22 olfA|
A @Y AGF Y FoIS B FEAAS AYPON, 72 @
Qo] shaeroR UAY ZA2 A|u 1Y £ ALRS A
2 ZFRA £ AN RAL S =58 WA 2 33
Aol glo] e 4] oo et ZrHTable 7.,

ARl 24 A3, YL chepe Al HRtel 718 2 Aol g
B2 B8l uet YA WAANGT THYre] GAE A
Fah FYBL R ol AR FFRE B F B
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