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Stakeholder-Centered Approach to PSS
Development: A Case Study of Servicization of an
Intelligent LED System

Jun Tae Kim', Joon Sang Baek’
* School of Design Human Engineering, UNIST, Ulsan, Korea

Abstract

Background In a fast growing domestic LED luminary market, both manufacturers and
consumers are confronted with problems that threaten its sustainable development: An oversupply
of products that aggravates the profitability of manufacturers, high prices and uncertainty of ROI,
and no systemic measure to cope with the environmental pressure at the after-use phase. The need
for strategical innovation that achieves sustainability and competitiveness is thus supported.

Methods This paper introduces a case of developing PSS for an intelligent LED system as a
strategy to enhance competitiveness and sustainability of the industry. It suggests an approach to
develop a solution based on a comprehensive understanding of stakeholder needs. Based on the
primary and secondary data, content analysis was conducted to elicit stakeholder needs. The result
led to the identification of design problems and solution generation.

Result The ESCO stakeholders have highly diverse needs which are often interdependent
and conflicting. A new PSS thus aimed at addressing the identified needs, and simultaneously
achieving economic feasibility and environmental sustainability. Its economic feasibility was
validated through a field test.

Conclusion  This paper proposes a stakeholder-centered approach to PSS development with
a case of servitizing LED luminaries. It provides a methodology and insights to designers, policy
makers, and companies who are interested in supporting or developing new product-service
systems with improved environmental sustainability and economic viability.
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Table 1 Interview questionnaires
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Figure 2 Intelligent LED floodlight system (Lee & Jang, 2013)

2.2, AME Y AAH BM
ESCO A2 AH, AZA|, A=Y, 384, 7k AuAY T thget £obo] ol @A IR 149 B8t
Aot ESCO A1) o] al#AIAHES ESCO At el gt Bl 3t ol wheh 9-Ae 913t a4t (Eden &
Ackermann, 1998). ©]& A2 H|ZYA BEo] A7 A] gt T4 E7} =2t F oSl BARE A
gotal 159 A4S whdotr] tolth. oA ALY 9419l A7 inter-rater reliabilityE 1o & <
ol Zhofal| LA ol F|AARE L] AT Telstal 9l AAF 37 o] Frefstoirt.

ESCO A|A®I9] 3 o|s|#AIRE2 ESCO ti714, 12, ovAde]gdolH, & ol BARES A+, A
ZHA), ESCO F4714, AR A, F6713, 43 34 2 A5 M&V) A, A=A Solch 1 €19 o]3)
AR ESCOP 3], FARSGA, TRl 9 Axyold] A 52 43 T IE7t 71 WA 25
it} (Figure 3).
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Figure 3 Prioritization of ESCO stakeholders

ESCO 7H A &S A7 6 @AR FA48th D Ax4 75, 2) A9 @ Z2AE 7] 3) 2HE D AL 4)
A4 9 AA, 5) EF 9 A5 M&VY), 6) &9 9 #2] (Goldman, 2010; Kim, 2011). oJs|#A2 Y= £4-&
Bl =9 92709 U= 7hed 5770 AA" W olsiBARE Atololl A HAlst= WA U=xglow, v
A 38709] Y22 AJAH) Hholl A &8sz QA A Y22 A Au|Ae] gt 914, ESCO AHY 9 5 314 Y
Z, A 2 9 A A 5 AAH U=, Tea s F Aol B Y2 BREA o|FA ERT UiA

4 Y22 ofu)Ue] tho]o] 13} (affinity diagram)& Fa) 1874] 2 1E 02 3T, oA 24 B2 5
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3 8719 di2Fe = st At flse thadt Ak 1) F4 ESCO 7199] 71« §%, 2) ESCO
A G 5, 3) AeRTA A, 4) Y AASE 5) M&VE AR AL, 6) AR 224, 7) UZEA
=9 243}, 112 8) ARy A A" AL

A Y= 7k £3H UzE: D ARAReRe] Aol digt o8- 1w, 2) LED 35, 3) AH|2of of

gt Q14], 4) ESCON| that ARgARe] ¥4l /14] 75, 5) ArY B (BRT, £, #5879 $)2= £/
Ak A Yz o3t At 1) A-RE oA 744, 2) FA&] ditt 54, 3) BSCO & A, 4) T4
7]

o
Aol A=F 3, 5) A ks 19t Al A3t 6) FEAL B, 7) FAE &8 A& At 8 w2
oot A& R, 9) oA E ofel] it A E] Hot £ o (Table 2).

4

Table 2 ESCO stakeholder needs

BESSIE A EHHE & L= (LZ=2] =)
A2" 20| et L= B4 ESCO 719|713 25 (B, XIAHA|, KAESCO, ESCO)

ESCO Atel 2F2 28 (ESCO)
HoFAl 7H M (ESCO, ALEAY
TIEE Y3t (AR
MRVl Fetd ML (Y, KIXHA|, AFSA)
Aof7|2t O|F Al 2|2 HQd (AFSXD
RIZIXtZ | st (R, XIAHH|, 28, ESCO)
S L= AL&Xtete] 2o thet LS 0fH| (ESCO)
LED 2tAZE (MZEAD
MH|20] 1Oof| Q1A AH| 23t (ESCO)
ESCOO]| TSt ARS8 Xte] 241t 214 25 (ESCO, KAESCO)
ST Y5l =GN HEF R A 2l (ESCO)
YHH L= M@ olHX] 7+ (ESCO, KAESCO)
A0l et £ (ESCO)
ESCO &3 | i (ESCO, KAESCO)
S47|Y0| A oA (Y, KAESCO, ESCO)
OAX] Hofs 2let Al &2t (ESCO, KAESCO)
OflLAX] ZoF ArRofl it 2141 74 (ESCO, AFSAY)
8K 3 (ESCO)
FHxE 28 24 7 (ESCO)
RS 0143t 22 72 (ESCO, XIXHH])

XET_KJ

OfLAX| =<t Tt QIHIE|E ot ZH (ESCO)
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gl g A e Adlx B4 5o oot o|sdAR} Y2E vigro g PSS IE (PSS modules)¥} 5

248 £33, A} 08 7Hto 2 34 B/HE A9,

3.1.PSS BE &7

2% £249] ] Qo] LAY Thakd Aol ] 18 wESH Tl Agck olsuA%
Uz B ey 2 A84] g wfE, T, 29 84 9 AAE 48 Sof e Ba R s 34
of chth, oAty SHiL AT T SHES AGIHE felolt Bo] thw, AR T iR 3

Ao et 29 B4, AAA AR ol th27] figol 7ML gl LA thE Aol PSS BE-2 PSS
X A dffold, ol TAR YR ERE TEHT) o|AY YRERE £FHOE o]ojA= 1+
Cross(1984)9] “ZA| -» ot¢] &A| -) ob9] &84 -) £54' 08 FAFE AU G gl T2AAS
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AzAo) A 2H, AF ?L“H“—],Hﬂl* M8 A2, §2)/8%/97] B3 A2, oA A8 A
o, 242 A4 5 (7149 54 RES £23H9T} (Table 3),

Table 3 PSS modules

PSS 2= HSst= 7Is

HASYHO A2 A 2 AAHSE Soll ZYS SYM 22lots 7IS22, B 2k ZLHZ D ZHGH0 A
SRl ®7| MEY A EZHTSE %AI.’JOE TSI AFBALZL Hots ZEE ME SUXE 2
LHZS St ASAAH S2E01 215t

HIE T MEXIA HME 7Y ASE ZEGHE YA (AFZXt TtolHid)at )HHIA HSAZH7 AEs A
ZESIL A2t S ABA2RE S22 s tc',“i. (J-JX o)z YL AU

Tt SEA IO 32 =872 EHYE
Q
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=22 ME0, ESCO7t A E= MRV MZYAet E LY S Soll MS ettt
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D] EAS I g F 7HA] 9] w7]R] B 17 9] YZof | S AZtE e 2 Al Ech £F4 9714

= o3 2t

(1) ZERAA A

AP 320] AR 50 ZEE Aul2 QAL ASHE Aulzolth, 293t 3 AAY ZSAAZH
Foo] 22 AN R GASHL, Wop £Evt 4T A4S 64 Alo] B Au|2 49U AL Be 52
Hog At 1 §-E Huls A%et RS A0 Fakerk, oluiA) AHg L A EF AL
2 DA AZE A TAL Ui A AHg Azl et Uzsh 9, 50 U 49 s, Bl
20) AFe] 9 o7 QAS obad S She FHE AHg Aol
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ok AEelo] girkel, AEe] AR 1AL ol olu]§-2 sty
oI, wref 5714 &%4ol

£ gz 6}1 AZ HAEE APstgrt. Al
% Mo}— R FHORA 150W FAHS 7
zgo2 WA A3 7]% ESCO AF T} oh4l =g o §$ 7hed| shuE 1 e st
Z2 100WH LED £335224 712 200,0009, A214] 30,0009, 5

218 tiH] 48%0]t}. o]-&ote AH|AE RERAZAHA 97| X 24 2] HX
WAt FHAH LA JFZ ESCO 7IYollA obxAA gy, Au| A Apk *Zﬂowi
AN, GA/Ep/77] T ALE D oy A] AR A" elTh ESCO 7199 &
o AH| A 20 Q1AH]= 349 Yot (Table 4).
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Table 4 A[L{2|Q =21

= LiE

LED =% 7t# 200,000 ¥
LED 2F 2AE 100 W
orE7| 74 40,000 ¢
HEZ =3 54

7ts AZHY) 24A17t
HIZ 7H= 300 7
MH|A QS 7%

HEZ N HxHIE 30,000 &
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Figure 4 Service System Map
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