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Abstract

Background The technological evolution of the Fourth Industrial Revolution and acceleration of
digital transformation can provide innovative products or services, but it can cause social inequality
for the disabled and the elderly who are classified as weak in the community. The purpose of this
study is to develop smart product-service system (Smart PSS) solutions based on the needs of the
disabled and the elderly and for their practical use. To propose an inclusive integrated platform, we
integrate Smart PSS into a major area of life.

Methods Based on the literature review, the expanded living area of the disabled and the
elderly was established, and we developed the main themes of Smart PSS. This was derived from
analyzing Smart PSS cases for the disabled and the elderly with a perspective of consumers. In
addition, a proto-research persona was established by deriving a persona variable related to the
use of Smart PSS. Based on the main themes and persona of Smart PSS, in-depth interviews with
consumers and persons concerned were conducted to derive core needs and service development
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Scenario and Integrated directions for each persona. Conducting in-depth interviews with information and communications
Platform using Service technology(ICT) and policy experts to develop Smart PSS solutions was considered feasible.
Blueprints: The Disabled Results The results of this study are divided into two main categories. First, developing

and the Elderly. Archives

Smart PSS solutions were derived by the needs for each persona of the physically disabled, deaf,
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blind, and elderly, and based on this, we proposed a scenario that embodies the solution utilization

1977229 process. Second, we integrated service functions that can be connected and integrated on a scenario-
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Platform'. Specifically, we proposed a service blueprint framework suitable for smart PSS modeling,
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needs of the disabled and the elderly and proposes an inclusive integrated platform by integrating
it based on scenarios. Through this, we are able to propose criteria for basic service functions
and standards for inclusive values. In addition, we develop a blueprint framework for Smart PSS
that visualizes data flow based on touchpoint connections. Based on this, we visually design an
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1.1. A7 HiE & X

Al o2 Q5] 43 At td ERNAZH o] Fato] F431EH, Ao 7l& 2 O
glolEl7} =@ 2e] Ao F HSE 7HATEAL Qinh 55 AMS A ofRt R EREE Aelel
Aol A7 Wste] 754 Bed o 7l th(Mostaghel, 2016). Ly A $187k9] Ao ¢l 141
7% &8 AFolAE ozt 8 7]Ete] ofd FFAF YRR V|&o] E4E T, 7l&o] @A 17}
HE AEES AAs= dld AHEEtHE EAI7F A7) = Y ch(Hamel et al., 2002; Harris, 2010). ©]&
YA oA ICT7E E4== A Aslo] o2 22 Fxlel WAl & of7|ohe Ulo] & 4= Qltt. &,
Zrofilolut welaf o] AQH Al 4ol A P 1A She 7|&o| 2058 2L BT A 2
& o|thBae, 2020).
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Platform). o|4¥ tA9 A7} §A ‘E8A 9| 7HX7F R E L glon, o]& 7Ete ' V&S HAg

W02 FAY Baiol FobAa girk. ofo] Gl wlut T A obe] Y2E SAIHOR

=2
=
3}

<

o

& Hoad

o o Lo
lo, lo i

50
=
fr
)

!

nefel ZEA 7K 379 NS oA S 908, 71g0] S04 e AAHOE FYAY F IES
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WA 02 Lolsi dold /A FuskE SRIAIL 714 7N AF Aul2vt dole S wgoz dad
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Bresciani, 2019)" 59| AR AT}l #-& Ag-5ff AFE MYoparA} gk
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Table 1 Research process
Step 1

O|2x 1z

Step 2

Zofel- =219
SIRbE] A

b
=o' a

Literature Review
Smart PSS 7Hg 2 Q& 03l /

Aol gof nat SEORIES S5 A2t A T 24

===

HOHQIA} L-21= 218 Smart PSS

ZHofol - oIS o3t Case Study Proto-Research Persona
SmartPSS ZM R ES  xyopol. 10l LAt Smart PSS #8242 Smart PSS BT} BHE3H Fojol- ol
Smart PSS =L H|Ofet 21X =& HEALHQI =E Y HEALL 7MY 23
|
Step 3 In—-depth Interview In-depth Interview _ .
DE Ax2 E5t ~QX} - O|SHEAIXE (ICT 712 - M= M2 Co-creation Workshop
Smart PSS £82M 71 AOX THERION M O A2 A= 0l E5F
2 233} AR HHIA JH rsrof 2 aTaas s
= HEH LUZ EM 3 EReE=
5 = Smart PSS OtO|Ci|0] 4 =
MH|A JHEE ek EE H2AL 7MY HS
|
Step 4 Service Scenario

Service Blueprint
Smart PSS 7|t A|L}2|2
o SE U AlAE

HZ2ALME Smart PSS £2M0| 2
AlLF2|Q XbAM 21 A|2t3}

o =

Smart PSS SR IDZE Z2Je3 == &

HHIA 22DRIES S5t S8 ZUE 27

|
HOHRl - Leolo] L= 7|t ISR AE SE EHE Het

= =

B A7) dAre gohlst el 1% Aofole AAPgRel, HZgoRel, AZgohalel sl chslct.
Aol 430 AL AT wFo] £, AR LA 5ol 24 D ASE As) AFH Al so]
Uzzh s FEEE 498 7120 sk ekl B d7oAE AR, Bzge,
AR, 6541 o14Fe] el dhaho 2 Stk

oy} Rl flof 71ed XA BaAo] A== 4 doo] A SFEH itk WHO(2001)=
ICF(International Classification of Functioning, disability and health)E %3 &l 2| 713]9]
s, A& AHlA BE 5ol 7]Qleke AR vietR 7] AR kedto] jlojAs &4 kdHActive
Aging)9t 77} *=3KHealthy Aging) /NdS AT EN wols 59 tido] ofd J54 ASFARRE

[¢)
q4ds

e =2u =
143t SHATHWHO, 2002; WHO,2017). o] 27t /14]9] gk AFofiel -kl Al A1 o] dagt

O 9L A BEALA/AFHEA AT FAFAABAY D =ABAY AY7FE) NES

ol Aol @el G Sefeki A7E WEUT 5, A 72 WA APt e
870l £(Maslow, 1943)9] ol A A Bet Ao, ehdo] 879 e A9 478 Yol
Asigelo e gt 2740 47 W Aol 2L AR 87 F59 SU0E Uolrha gt 53]
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olefgt ARE ICT Wekvh 7 B 433 glow, ojof uhet olat melo] 4% A9 W 4] A
g 919 ChIEOR J%ol BEHL k. o|F YEHOR, nYAe] A3 AaFolE Felshe

A& 3524 Bjering et al, 20199 o2l :w219] 6 Lhe YA 242 913 AAL JPCMU, 2015)
59 9S54 9lek. ol T150] o £2 AN AAT 4 YES thket 4] Gelol AViHlole) |4t
2% AA, vlol o8, wulele|o} 2o 714S Bgahu qirt.
olo] £ QoA Aohelat 1ele] S 4F) GG FAH] 1) WA, BEADH QG EA G0}
AALJPO] £%41 9 9 ICFo] ‘853 ol & 7202 3 Joe BRstar. o,
0|8 &zl &70lE3} Adste] Foelat wlol yH 4ol o o8 WA/ BE, LE

oo 3|
=i = s =0
WolBA, AW, L D ANAL, WL &', ‘ol7o} ol 2 EE59eHTable 2.

Table 2 The expanded area of life for the disabled and the elderly

SLEX|SUA] EHOROIT} L O10] EHXtEl
OE°=| ,L/z. Aiﬁ['{f- ‘!CL(.YVH.O), Maslow 270[2 gofel ':},o g
QuHsA 2lg asM98 =1} 20 o g
- Rreizt o NERERE ROIBS 87— oi7}et 2]
Ato| Z=Q 8t stE
o 20— T4
- SEE TR b i zo87 - 187y
HMK|Y AHEA THol Al &t} +
o = = = o 1o 21 ALXO| 2. —_— AE O M
MEESNY  43N8BY cHolzp AER RS ST rERERES
F{AH S} —_— papAanit=]
ongsxy  egmagwsy RS oto| 87 e
It 2E K| ESEEN v ~  Dswo0sy
AMEBERE  AAZ UM B ° N -~
i85 Xl BB w4 WA 8? - A ES
2. 2. Smart PSSOl LSt o]l
= @? A= ol Q19 YRE 55k 7|& &8 AlE-AuA 2 53 ESAES AASIIA Smart
PSSE &85t 7~} gt} o] & 18l A, Smart PSS & E31-& B4 3] Smart PSS /g3 54 olglfstaL

4 d 1S E4 Smart PSSollA2] HlolE EEof &
Zyofl- =2l oA 4 Smart PSS ¥& A3 15 B35t

2.2.1.Smart PSS2| 71t EH
Smart PSS HAE Aldiof o]28] =82 7A7RIANA S E AFT AuAE Fof AlESE U=E
ZFEA713, FAH 7HAE AFst7] Qg Wetoe g AlE-Aqu) A Al AE(Product-Service System, ©]3}
PSS)o 2 HE AEA AetH g olti(Chowdhury et al., 2018). PSSE I E=F £(Goedkoop et al.,
1999258 A5 AAE Mdo g, th49] skaz9] o A= ol i (Mont, 2002; Tukker & Tishner,
2006; Baines et al., 2007), % % U=2E ZEZAH 0T £=517] Y8 A& AH|AE B8 og
AFshe AL 712 AR skar Qlck. Smart PSS E3E o] gt Ao vieely, 7]&S Bot Edst a4}
AT g0 7Hs e ANtE Al F T e-AHIAE TS &7 0 E Ao HrH(Zheng et al., 2018).
Smart PSS Ho|E & &-&-oto] A& Au|A7E Bt ZQ13tE] 1 S48 07 3ol &84S A5d
& A=F Arhlerch & Gotsch, 2015). E3E, HOJEE &9l e-AH|AS F] Al2e HHe HHoeR
S AAOF AH| A AFAF k0] TAE B8t & e ¥t 78S dojEth(Valencia et al., 2015). ©JAH
Smart PSS7} 7]<& PSS&} Afo| & Kol 7MY & 54L& HAE 7|&olA 7HAL tlolEHE MEE 71X A5
A8l Eg3trh= Ho|rh(Zheng et al., 2018). webA] AlFol| WAH ICT= #d dlojg o] AT} HE-S
olotA gtk Aol Al Smart PSS @2 Si4loletal & 4= ¢ith(Valencia et al., 2015).
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2.2.2.Smart PSS2| H|O|E| S &

Smart PSSellA] Hlo]8 9] &-go] Fasio] met Smart PSSO &4 X AAE flof HolHE 45t
&t FHE FRIote A7 v APEHAT. ALE dolHE E8ote AA ZRAAE
A FstA U (Hussain et al., 2012), ATFE A|Fo2 FHEH= glojg S4 AAE +445t1(Zheng et al.,
2018), Wtlo]HE 7|9to & St AH|A ZEAAF A|eh=(Wang et al., 2019) 52 dlo[¥ 74t 44
AEo] AFE Ut 1%, ohtehd] 9(Watanabe et al., 2020)0= 49442} 717] A 2He 9 dlo|g X2]e}
&§ 1G-S FAH O Ao, Smart PSSoA 9] dlolE 558 B8 AHlA Fd IS AA F7HReal
space), Ato]H] F7HCyber space), X4 &7HKnowledge space)S Saf A5}l cHFigure 11.

o0 Ideation Processing

[ 1 ] |
In-system ]
design cycle Data cycle

Reflection \,\

Figure 1 Evolutionary design framework for Smart PSS (Watanabe et al., 2020)

Jo] w2, 44 FlAE Sadel 714 @ HAEAE] ATago] ol ol Fa Holg7t
AR B4 B2l AAE dole Aolil ko] Qs dnelEe Fo HelH FeH o
el Ane oz A4 B4 A4 Bbe] TEUE AFSHE B0, NS dolELt Tutel A
uhg 5oz etk shutoR, AelH doleE A4 F7rolA AulA B Fade e AeHn
A4S B 2 AR A oI, BHAL Aol S oI A& 5l A SN
ofup o sl shobstis, A4S AHAD 5 Uk, oled B I B3l Smart PSS AES
SRSl WEE ST 4 slow, 5O AR UZE WA 9 A WY ANAE ATE 5
et

2.2, 3. Folielar e 2ls /|2t Smart PSS &8 A /¥

Aol keqle 17t ol Smart PSS ZHd o] ofFA E-EHI YA oty s Fofiel- k=t
Ul 9] Smart PSS ¥ AP AFS 245kt o, PSS f-3oll utet A3 A5 Fwel 4 13 E4e

wtolshal, Aol it 1918 $19t Smart PSS #d-& A 2lstAt sttt

o] 5 9lofl WA, PSSO F@ste] tigt A5 A EHdrh thet A-LA-Eol o5l PSS7F 255 A PHKwon,
2009; Sawhney et al., 2003), PSS A &oFollAl= B #(Tukker, 2004)¢] £77F 4y o= Q1w
Slth(Valencia et al., 2015; Baines et al., 2007). E1#(Tukker, 2004)= PSSE [Figure 2]} Zo] A&
A% (product-oriented), AH& A (use-oriented), A1} X (result-oriented) 02 FES}I, §7FA 2
AE3tstlet. o] A E PSS AlE AAC] @40k Au|A A S @47t EAE o] 9lon(Aurich et al., 2008;
Morelli, 2002), 71 H]gol w2t 3714 9] F-P 2= FZH
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Product-service system
Value v Value
i i = mainly in
mf::x;: Service content szrvi‘:: e
P tent (intangible) tent
content (tangible)

Pure A: Product|| B: Use C: Result Pure
Product oriented oriented oriented service
1. Product 3. Product 6. Activity ma-
related lease nagement

2. Advice and | [4. Product 7. Pay per
consultancy renting/ service unit
sharing 8. Functional
5. Product result
pooling

Figure 2 Classification of PSS(Tukker, 2004)
olelet 7128 uig o ® Aofelt el 913 Smart PSS Bl Al A7 BAG EL e 2,
D AlE A8k PSSE 847 AFE el Afots FHE T4 AlE-S st AlE B9 Aula

A Agste @ olth(Tukker, 2004). Bl ¥} e dF s g AlF A7 Smart PSS ‘5?% T=
=94 AFE o FAH =S ALHILA she AZEET]7] Zofoll A EEsHA AL A

e

AdZ o], ool 91, 7H21e] MES ¥ %5l7] 95t e Roll} ZEZH(e.g. Chien et al., 2020;

Portugal et al., 2015), A7 BUEFo|u HJI2AE A dst7] flof 8271 AF 2ol ]Oﬁﬂﬁ

210tE7]7)(e.g. Luo et al., 2019; Park et al., 2015), ATFES A28 & 925 IR YEJA 715 &

Al A (e.g. Ransing & Rajput, 2015; Raad et al., 2019) S| A& 30| ZFrE ),

2) AHE A PSSE AV AlEQ 44AE AUAA ] D 35 59 thefet R FagtolA AES

Assh= 3 o tHTukker, 2004). Smart PSS ## A d1E 43R A3}, 227} o] gsh= of
ke 799 2

&
ICT TeZ F3f AlFET ofy e} 245 tjuto] 2o A o] &8 4 ZEoI7HA] 23tef 4 H
Q =ik

PAS Bolth =, Smart PSSelli= ARG FolS 2| Eate] Bg 753t of ZalA o] A(App)olut T2
A2 ARIAS A 5 olrk Aol ks R 7HH*H AH8- A% Smart PSS 9= F= o]
2 =2 743} 0T gulo] AS 8835t B/ Av|A7E 347 Fol7] 41& A& S5 A%

E

oo rlr rlo

I

= APt 2ot 7]719k ofEe|AlolA, BERE & TRAA AT AR NUS T AvtEE
i 2 J1%(e.g. Benavidez et al., 2015; Gabriela et al., 2016)¥ &5 Aol A 9|

ry
oX
=“.=
o
mlo
]
_?L
e

AN 258 F7] $I% 2ok ofZ8] 7 o] (e.g. Risald et al., 2018; Tovide et al., 2021) 52] 413
AN & & Y= dAR FoldT} =00 947 HdS A 2 #stL, AFUAIAE F71 gt
AT EGo|R FA st

3) A3} A PSSt TEA FEF AET} A A7t BEEHE FHR, Fats AE L AHAS AFLT
A5 AFH=th(Tukker, 2004). oW, #+84+= 532 AFS LRHAU FHoA gdon, T34t

AgoHs AulATHE o] gt o|2a 7158 HiFoR Smart PSSOl 9] AT A\ A, Saxs
A3k B3 A3te] wef 71 Qolt o] LGS U2 E w4 FRY Axeht JEYAE BT
Ao 20] At AFWE 5 oleh Folelst el thApe] Avh A% Smart PSS Aol Welo], AL
7V ABHOIA 714 59 ICTE B43) 7129 Aul2nt ARE FAsto] Farpel] H2e Aoz AnE

AT 5 Y MEQDL A28 44 Sol k. FAHOE, NP BB Aulzo] BEF 9k
YEASE HASHAHe.g. Menghi et al, 2019) T4 25 olF Hul2S AT A LekE Aohs(e.
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Sl A2EE AsHe A7 giek, E,
y

Battarra et al., 2018) S & 7149l AMu|A A3 43t &
T Q14 9 g g1 )& Aok dt(e.g. Devigne

At AP Qs A olo] EAT 4= 9= 4R <
et al., 2017; Athanasopoulou et al., 2020)% 3= 1 gic},

ol

9l e T £ AFolA e o2t 2ol Smart PSS F3& o). AF A% Smart PSSt Al ZREX
T A Ve E85te] AFo] #old & 9l F9& P Bt A< 75 AFche Xﬂ‘“
A7} ook WA 9] folch ARG A7 Smart PSS -3 9] AlFEut ofy 2} HelolE W FAl V&S

A8 739 2ZEIS FoANA thofsf THske FRoIn A= ofvl 7L 9l ﬂﬂroli%
55 2ZEYE gL, AT AuAE o8 4 9tk AF} A& Smart PSSE ICT o] what

_= =2 T
A3 Qxeket YEYARAA difol SR & Ak LaAE FRA AT AF L AuaE
olgeto R Q1A S ATHE AFLL 4 ek,

2.3. PSS M| WHEOZ AMO| MH|A EROZE
£ Zol A= Smart PSS Al §lo] 84 FAHA A& §8 PSS #2124 7HAISE SHAA 1 84S
A u]i gérg YdEL ¢ 5147} Hﬂ]ié %6 AYohs Be - 73 Y 84 9 ZRAAS 14 F4oA
L _E'_

198200 1A 418 AL A, Al s RALE A0 AR 30l chehA, 4508
W AT R FHE T ol Arl2d ekt 048 ARGl AAA AulA LE
s}
o

2ot
N
>
ok

=5
el

< Ath(Kingman-Brundage, 1989). Wiol =84 S40| AH|A A Z2AAS THAH R
cheket AlFT AH A ABE T dlolEE Aot 8ok B33t Smart PSS Aol Ao
% ol AR 2&e)(Morelli, 2002)%= PSSo] Tofat FoA5e] YES A} 159 P52 A
/\]7]-2-1 o7 Utﬂalo]____ ;["LE'_ A—]H]/\ 2= .\.LE]E"] TT’%/%]; ﬁ%’- ].Cﬂ]:}-

oj2gt AH|A ERFZUE WS A& PSS AA At AFH Au29 AZH 535S Uehl7] 9s)
PSS ¢4+ 27]152€ A= oighct, B4, of=(Boughnim & Yannou, 2005)% AH|A B IAES PSS9
Beg] S0 2 ARgste] AZsteelal, B (Morelli, 2006 48 EFIAE 74 &
7ksto] PSSE Ut AHl2 EFZUES ARSI ey o 27] A+

o,
_OL
£

o

°b<> fong
o wok

o
ofll

_;"c_

EFIIE PHES] Dt Sgolut A F ] 9lof PSS 5L F == S EFIHE A5

A= AcHTable 3]. A3 A4 Ate PSS EFZAEE 14 $7, 84 F5, A5 e 9

A G 5o 71 FEE VIEOR AFI A F o A4 QA FHete 80& WASIAY e

goe ;7}3% anﬁe O]-rcﬂﬁ\:} ofu, PSS} Al&-2 E24 SA & 5 9lo, AHlie ATelA
]
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Table 3 Prior studies for PSS Blueprint
Author Blueprint for PSS

. Ol T2 M| A(Service)2t E22|% Z2MA(Product)E
Shimomura o
E5I5H SIMOZ MAE A Q= MH|A E2OZES
ot al(2009) =) °H HHO= 27:” Z T M -[ I =T
Aot
pereyey -
e i ME2 FGut M, M| =S Solf HE AL, AH|A
Geum & Park . SE, K FAS FHI8toto] MZ a2 AH|A %%‘2
(2011) AZEst, HiE AR 2 HIX 0|1™ S PSSEte| EXg
Boig U= ERTEEE Hit
MH|A SERDZER} PSS EROZEE H| WY S2[H
Moon et al SHE Melst X WS FYut HE B, MBS
(2013) MHIAES ZESH PSS EHE TG, KH ZEMA FHo=2
pPSSEte| EROZE FAS 112
Lee ot al Smart PSSO E2HMQI & YWHO = PSS AX|LI01Z 1t
(2019) MH[A AXLOE ] WS %?Jﬁm MHIA 24 HF
E32 SM0 AlZEte = Us SFLZE HWHS HA|
Kim DHHS ZHOZ REYO MZ L 7HAl-HIZHA A
(2015) MH|AL| PSS &4 8 AAM = MER ERIZE Ko

oot 2o ATEL FHHOR ABI AUAS FUSH: WA 22 WF PSS BETAES Aoksiart,
e ol = 558 A FE 4 gt

2 Sedo] ABS 952 FASE] A8 A%, At A%
E5t, Aol Bl AFS weh s, A4 Aulsole Fstel &
oIt} ol#ut obUe} smart PSS7H S5 FadA dolee] Aot $e FHo] EaA gAY,
w75 ek S dole] A9 mRA ol AT AZste o] TaiA o zer FAHH: §

3. 042l 9IS 918t Smart PSS ZA U £4

3. 1. AN
Aol A= ol & 7t Smart PSSO @RS ot I8 7hHsdt FAF AIS B
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Table 6 Interviewees for In-depth Interview
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Table 8 Main needs of personas by Smart PSS main theme
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Table 11 Smart PSS Solution & Scenario for Persona P
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Table 14 Smart PSS Solution & Scenario for Persona E
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