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1. FFFERER

1. 1. wmEEs

DU Z_F7II/)I—HoERZSMAEDXEFBERIES 2 EZBELAY—F215—TI3 /32—

(CE) DAV T RHHHRMICAKTEBZESH TS (ELlen MacArthur Foundation 2013). EiRZNERDME
LZBIETAT. EAREN2000FFIEN SHEEL TIRBRUEHSEESMICER DM, CEXEFiaIaemRtt
£(CAITTHERE Y R T LD H R EIRIETIVOBEEEAL TLIEICE#ENSE 5, 1A,
W=7V DTKRL VPIDELSIC, BRET—ERZBEICHAENTE D ZETCENRRICEBUL
SBEIRANPERLICESNBLDICH>TE R, CDEDIC, EROHEBFEVTVERDOE IR TIFRL
HEDEEEZEZT —EREUVUTREITZIE IR ZE, AARTIE MP—EXE@BICEE IR R (Service-
oriented circular economyEEI R R: SoCEETIRR) | &ML, TT—ERXEMBICEE IR ZADFFEIL. &
E—ERZBYICHAENDEDRICHY ., BHEE - —XZREULNSERABREZREROE STV TV
BKY EHER T DMRMNEF T S (Mont 2002),

BEFRRZE Cl&. SoCEE Y R A DRIBEERHIESIR Z 0 U EAERADHFTE L > TITONTETR,
B Z 1L, Amasawa et al. (2018)IFY T 7B —E R ZFAT B & TCRERDEEF VTV RDE IR E
TIVICEER T16%DE R HESEIRIC DM DA aet %181 L7z, Bocken et al. (2018) (&, RIU <@t
—ERZERERE L Tpay-per-useDEIRRAETFIVEZBA UGS, JHEBIEN20%EIR TS D &V D HEEHE
RERUE. CDELSIC, H—ERERR(EE X ANEHRICEA SN ZEEORIEEOHELTET S
Z—XEFHENE FUCENRICE TR > TETL D,

UHWLaH S, —EEEES US[ESoCEE IR RFAE CBEMNRMBEZEZST) OZRAUS LUEIRIT
HERIBETMAEIC RS B2 +2 12 ThNTULVRL, Koide et al. (2023) 1&. 7o TxL
VIR EDEIRZATIE, HEBDTERE CTHREEENEREDFTUIVEIRZILVET UAIEINT
DNV IT7ATHRNPUILVIFROSNZREIBHLU TS, ZTTAARTIF. EHRICHVWTREESR
EERTDHDT TO—FEUL T, S EEIRADBEEZAMHICEB UEARREZIRRI BICED
BH, BFEESIIANEREBEEEL T, ISTRIVEY b« 74— LARA(EEEFERFZEEEN) Systems of
Sustainable Consumption and Production (BFHGERIBELSHBEEED Y AT L) [HBalREHBEDZH DT
USIVER: B EEUT O HBEOBEHEE (015C0)] (2023~2025FE) £EHL TL\B, DISCOTOI T ~
Tl&, RERSHEETEDEGRICNERFMEZRRT 2FEHFE. 0oV, N1 0227 TDAIRE
[CEBEUERLERZRET DmCFENs D, . AMERE CHIREDHEESATUZRAREUZE
F(CSoCEE Y R ANRIBEFRHERIC DM D720 DAK (BMEEZSD) ZHSHNITIEEHNET D,
CDET, ANHEEREEEDISCoTOY T 7 MMIERERHTHNRMEDIFICH S,

SEWA

Amasawa, E., Suzuki, Y., Moon, D., Nakatani, J., Sugiyama, H., Hirao, M. 2018. Designing
interventions for behavioral shifts toward product sharing: The case of laundry activities in
Japan. Sustainability 10(8), 2687.

Bocken, N.M.P., Mugge, R., Bom, C.A., Lemstra, H.J. 2018. Pay-per-use business models as a driver
for sustainable consumption: Evidence from the case of HOMIE. Journal of Cleaner Production 198,
498-510.

Ellen MacArthur Foundation. 2013. Towards the circular economy: economic and business rationale
for an accelerated transition,

https://www. el lenmacarthurfoundation. org/assets/downloads/publications/Ellen-MacArthur-
Foundation-Towards—the-Circular-Economy-vol. 1. pdf.

Koide, R., Yamamoto, H., Nansai, K., Murakami, S. 2023. Agent-based model for assessment of
multiple circular economy strategies: Quantifying product-service diffusion, circularity, and
sustainability. Resources, Conservation and Recycling, Vol. 199, 107216.

Mont, 0.K. 2002. Clarifying the concept of product-service system. Journal of Cleaner Production,
10(39, 237-245.
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I[I. SoCEEIYRRZRIRAFHIRICDRFTSHICHEMH DRITATRREER - AREIURT S2HDT0O
T RBRSVICEDTRMREI N TG,

FEEDEEICH U T AL TIESoCEE VR ZADBIERT VU v VEHA S EEIRR T3 & 2BNE T3,
?@DB\ﬂ—tzuﬂiﬁtJ*Z@ﬁb&JTU#EWﬁb\3bkﬁ§%ﬁﬁ RIER/EFHEET IV
ZHRIT D CETHEESAUH CRIEERHIBIRZM T 5. £o. BXEE. B, MREXRARET—
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BRI RE R THEEMNICEHET 21 VIV EEL T, ELHHTW%&@H%'H%E@%?éo

1. 3. WHEEE

<2EDMEERE>

P—bE2REFEAEY—F25—T3) I —EIVXADBEAMEIERT VY v
VAT (2 BE 9 B AT
Y- AERBICECY R AV FV F 2B - FHli T 5 7-DDFEL S TITY
—VEEETEZ NA YTV ITEIR A, FERV VAV R A% R E
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P—UAERBEEY A ADERRELEDD & L EIZFHED -2 DIZHER
BET—2ENET D, /2, ARLUEFE-Y—IERHNTY — 7/aw7
SkEE BTV, BRA Y —EAEMBEE IR AY F VA 2 EBDELRD NAAL Y
- (P88, RERY) I UTEE0~15KRE (& RA A I L T3I~5A]E
) R L. X 51 ﬁﬁ%&@%t#ﬁﬁ@ﬁﬁmé/%Uﬁ%ﬁﬁ?é b
T, CEIZMAIT CAEREUR - lERE L IR 5, EERAITIZIE (EEYRX R
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NE LT V7 HIBDIEAFICHER L O E#EZE L T, CEZED DD
WEEXY NV =2 2HEET S,

oEREH

<H$75—< 1 DFEEE>

BbI7r—< 14 P—EAEMBCEE Y 2 A F ) AERFIEDRFE

Y77 LRG| Rk

FVADHDOEZLFERANT, Y—ERAERBELI R AT F U A2 XXE
FATHERTE-ODFEEFEFKT S, £/ REENINZI THELTCX -
VFVABRHZBEBVATLARERTSI LT, (EEVRXAAYF VU ADIER%E
HEEETCKET5200Y -V 2R 5. EERNLRESE LT, V—
723avTERAVWRIIZLES>TY TV VIR AL R [THEHESE
(HW&&HN%H&Z)&ﬁ%thf%b&%@)%l/%UﬁéW&b
HBEXINSEZEREL Y T T =AM T S, X612, VT F5—<2T
ﬁ%Té&ﬁ%TW&V%U%@%&E&%%% EEEL, ﬁ77 2MS
ZUR - EEMEREY ) AIIHWIIKBIES 28T, YFIVAD
thﬁﬁﬁ%iﬁ?%év~w%%ﬁTéo:@V~»@L?£ﬁ3ﬂéﬁ
FTEEER e Y ) A DR - FHEDY 1 7NV EEL T, (EOERIZETIH
R ARERTART D,

75— 1 B

<Y T7F—< 20DMHFEEE>

BTF—v 24, HEETE - REREET 7V DR




RS EHESE (3RF-2204]

B 77—~ 2 £k R KRZ, BMERZ
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DA DRBFREICEIDOVTEETHMAE TV, ISICZDMEREY 75—zl
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DS - K—>CECY 32 AT F ) ADBEFE | £\ 5 —FEDY 1 Z I HEES
ZLEHERT D,

Y7 r—< 2 BIE

1. 4. WEAS - HAEER

1. 4. 1. FELEBOMENE

AAZEHAWE E T DS CEE IR, HRET—EXZHAENDER. WHDBEE - H—EXIIT LA
(PSS) EMEINZATFTU—ICET D, AMAETIIHINIZTIT LDIC, PSSEEDOE IR I ZEWMEE LN S,
HEESAMZEERIT D EICL > TEEN - REBMZMM S B(ERE D RR(CERT DO DAERER
U, ZDRHIC, AAREEIIZZICEEHDEPYU2DDOH T T—IH SRR UTz. REARAICSIRN
[CFERREED DD AAETIIUTDOL SR 7 TO—FZFEA LIz I8Hh5, (i) HITT7—<1TI3.
NA 2D TT7) D TDHREZEEBUBRMNSSoCEE I R RV U AERFEZREL. ()T ITT—V2 Tl
KIRL 7 IVDORREZEE L BN S HEETE - REFETMRET I EEE L, REIC. TT7—Y1. 2
DFLEEHRALLUEFEORFREE. TZOBWMEREDIEHICKEY TRV T3 —ERENmEELE
BIEEERELUZ. TNENOHERBICDOLVTL 2~4. 481ITR TS

PSSEEDRZX CERECRZX

Bl AHRORERE : SoCEE IR AN DERHR

1. 4. 2. [¥75—<1] $—2AEABCEL I XAV F ) HHERFEOFHFE

AHRRTIE. YT VADPMOEZFICES N T —ERFAECE (Service-oriented CE; SoCE)EIRR
DT UADORFEDRFE. RUDT A CHEETE - RIEFEFMT T )L & OBBORET Z1T 572,

DFVAERFEIC DOV TIE AR TURE U 72511084 DSoCEE Y R R BRI E BEEAR TIRRRSNIZFE
(Tsunetomo et al. 2022)ZZEIC, YT UAZE(EKT DHOTOLRZERELEZ (B2BR) . CHTO
T RATIE SOCEE T R RDERA SRBRZLLEIRE T B72HIC, SoCEE IR RAEHEERT—URILY — (B
EE. Bl NEELTEROY T UAZFRT 2 CCEBET D, FRISRLZT0E ZDFHIFEL
TDEHYTHD,

o REIRZAMECH - FHRER

AT=ORII—ZRZT—023VTA 98 1—ZRBUL T, REENRCIRRDY T ) FZ=5Hh
T RHDEREREZIT Do BIFMADXBERE S TR T —RRXIT 1 [CETVWT, FHRTHFELE
T—FT70Fv (K3, BR14) ZRAVTCREDEIRXICDOVWTER L. YT A E/EKR T SHEEZEBRE
I3, CCT. MEOBREICSVTIE, BIFMEDXEMBAERICE IV TARFR THE U7Z3DNDEET R X
RA (FFFRZEILT D&, EIXRABRDERDEA - BEE - BFEhEZ&R/IMET S & EYRRIC
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1. 4. 3. [¥75—<2] HEETE - BEZEFMHT T VOMRKE
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HEEITHETIIORFEICEALU TE. BEENSIRBZZTREEONAM 2V T 7OMBT—9ZAHNT
NAOVITT7DNBEEZHET DETIVEER U, EFRMICIE. SR EDMIZKIC/NI OV T T7EEAL
FEROBRBEARDHIBMREEE T EEZAME LT, UHIBICHIFD/N1 U 1 7DHEF AR = #
EITDETIVEEELUZ, EF /UK, LightGBM (Light Gradient Boosting Machine) &MEEN DHmFE
FIVTUXLZEZRWTHERELUEZ, ETIVDAAT—FICEAL TIXETHEZTIC, FIREDOBME. Hsxitis
DERRIBEE KIRICRT DEHREAL . BAl. HEMRICH T2 —A&H72Y D BREOMKRFIRERES U
Tz FIREDBMEHABERICREAL TIE. BHEE (PiPPA) A SIRMINFZ2021FIBH S52022F8BFT
DINA O T T7DRRAT—FZRE, HEZtgOEHRES XIEICEALU TIEIRART—F 2R,

RIS, REOH TRV T3 —EROFBET—4 (BB|7—%) ZRAVT., HEBEEDZKEEER
USoCEE IR RICT T 2ZAUZHONCTIRODEBEI S ADMEERLE. BEISAETIL
(Latent Class Model, LCM) &l&. AISNEZBEEITEICY U7 — FEIZREDEREIC, BRINTLVRL
BHOHEHEEYM T (SBEIIR) NMFEITDIERELT. TNTNDY A TICET HEXREZHET 5%
SHIFETH D, HEEVADFRAZHRE UTE, Mg, &5 (2EETEE. FSLRNTEE. FILK
VOREIRN, MBNGER RN | TERE. EEFEAKEZRAV.
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o IRIFR/ESTIMET I

RIEREHMRET LVOREFEICHEIT T, airClosethMMRHtT 2KIRL V7L —ERZRW - HREERE
EUTz. AEERTIE T DOWEREEEICT U TNAZITL. NMARHMRICEEAIZITSPre-Experimental M0ne
Group Pre-Test-Post-TestZ#HA U7z, CNETKIRL VFIZFIRA LR EDBTVERD208HN S50KD
LMEE2ZES. 202251085 52023F28(1CHF T, 35y BEKIRL V2 )L OF A¥SZRE Uz, E68RE
BHEOT7T—bk, BLY, ERFIEOTI VL1 —HST—9ZREUR, T5IC. —fRRRERETEIT
— Y ERBOSEET—FE UL TIET S8, ERD200XH 560D 6002 Z=XTRICNeb T 2 — ~E
BEERUT:.

EERRIEICERLEZA VY 1—Tld, KIRL VP IVOHRITEICK T 2282 FEY U, HREBKE
BRI DI DNEBENT—IENELR, ERFPDT7 T —ETlE. OLUFZIVUERO#HIRITE (BROTEE
EWE. LUAIVEE. ERO. SRR, AdRE) [ QLA ULEROEREE ZDER, QLU
FIMFRZE B UEEHDZEILICDOWTER Uz, ERREFBIICERL=Neb7” T — ~Tld, EEREBEA®D
KAIRDEBE - HARTTEI®. KWIRL VP IVICKT 2EHICRET DEMEE LT,

AEERTIE MESFEEDAEL) ICXBERRL VY ILOBEEEROERSIREDHT D0HIC. EIC. D
LIV UTZRROWIRITEICEB Ufe, EmDFEERE LU TIHBZY OERBMZEL L. TNZE Fieth
7% (RER20) DFFELTEIBEDEELER T 22T, BREAROBIRRT U vILEaaUiE, T5I2. #
BREEHRITEICE > TEIAIT—Ia U, BIX Y RTEDHER - KRIRL > 9 IIVFIBITEIDHEZE
Ol ea@lPlze TDLT, EIXI S LIUHEREESIC. KIRL VY IVFIAICKDREREZTHE U7z,

1. 4. 4. ¥757—<1 20fE&FE

FRARTIE RET TRV ) TV3VT—ERET—XRXIT 4 EVLTRHWVWENS, $I7—V1, 20F
% ETIVERBILUEFEDRRE - REEZER U, MEEFEOBRZERICTT, RiDeHY ., T7
TN CHRAEUVLHBETHET VHE JURERERIMMET LV ZAV T, B2OTOLRICLERST
SOCEEIRRYF A ZENER, - FHAI T Do SOCEE IR FTUZDIER - FHMENDTOERXEEL T, HESE
ZRMZEHE UGN SS(EE IR REZRIENE - BEEOHEN SR SLHDARERSHICTT B,

WEVFTIH| <>
,_T_| E: 3 -_—
oono f\ -—
SoCEE Y # SoCEE ¥ SoCEE YRR
ATFY T T X ZE 4 NE—2
WBELFUAD BwERVFIAD
oHET - FBETM - =1t
° ;‘iéiﬁﬁﬁ |

Q%/ - FETIL

FERME(E)
YIalb—v3 iR

HEETH RESEIMET L
M6 HMEEFEDOBIRER

1. 5. WMEERRUEE
1. 5. 1. HMEXKROAMNER LBREBEREFEANDER

<fFONIZHEBRRDEMIZE>

KRR, SoCEEIRXRZADHFR TS U TERIES U <IEIBFFSoCEE I X A DI RRFEICH 1T B3R &t
REUT, HEEZAMZER U CRIBHETIMFLZRA UZRICBEMN S D, (EROMRTIX, #~<
RCEREIRXE UL [ESoCEE D R R DEFRUER S UICERERL OB AT R R EREIR D E R R BIENTD

11



RS HESE (3RF-2204]

NTER. UHUL. ERIRICEVWTIEIN S DEMMGEB(CEDS(ERIE IR AMERE. Z1THF1 0
WP EAX MRV RTLAYA T IO RZEZAVZERE IR ADEEHAICET 2MEIEERLRIMEE I
1ZT7 4 THEINTHY ., mEIFRENICIRONTIRN o7

CORBICHUT, HTITTF—V1TlEHY 5 3S0CEE IR R EFRRR T AE UL TEERL, TNHE
HEETE - BREFEMATTIVEERT D& TEENICTHEREE U RICIREFEOHENENH S,
KAKRTIE. N1 202z 7UT, RKRL VZ IV, REF TR O T3 o —EZXD3DDERFZRANT
BREFEOZUMN - BWMEZERIILIZN, BRFEEIINSICRES FREVERISERRRERE D TH D,
REFEICKY ., SACEEIRRZE D FTUADHATIERR. E=25Hl. 5], BFHlid 720D 1 JILZEM
EWHNDOREMICEITTEDLDICRY ., FHFREUT, SoCEEIVRREBHEELREDEBERCHRIUIRENH
BETANEERURH SBEAREKRICE T S0(EE IR RADEMY - AFREZEHTE D, BRFE%E
2 REFHISERT D EEBUT, SICEEVRADNEMRICHIT DI SRDERNEF T 5,
HITF—V2TIE. RO FTVARBERT T — R—ATIFEGL ., EBOWEREICLD2ERTEIT—
YERAVWTEKIRL VY IILDBRESEE FETMMA U RICHREND D, CNICKY. KIRL V5 ILDOEFA
[CHTD TERIFER (wear/day) | OELHABBREICHERIN. ERERMICTEINTWZL Y IVICEK
DRIBEEFRHIBRIRDEINENMTES A=, £z, BEF (- . S0, BN LRE) EHREERDER
ZZEMNICAMUERICERN S D, FC TBIME (BEEGVIRADEE) | HEFrERXIY EERALHZE
EOL, BEAAEHIRS HEE BEOMIIER TH D I EEFRIINISRURZ &I, e e HE T
RICHBITIEELRERE TH D, TSI, LT (Johnson and Plepys, 2021) DEEEDEZILBEL. ¥
A TRICL ZIIFIRADRIENRZLE U HIDEFI TH D, KFIC Tnfluencerl TAvoidl 74 FITHL)
T AA—FPTE—REVWOFEAT I THRERAE LT DERZRUIZZ &, KRIRL 2 FIUR
BRICHEET HBEEBEMmmAT I DREICEIMU TL\ 5, RIEFETHICEAL TIX, BEMRAR
(GHG) HEEEZ TL U4 IS Y 1 TERHRY ] EWD2DDMRERM TLE T 5 Z & T, FIATE
DEVWHRIBRHEICSZ Z2HEDBEZHASNI Uz, CNIZEKY., TEZLEBYTEER] BEICREEF
WHENINZZ & EFEEMISRLU, BEREY—EXOFBRTICH T RITHERDEELERUTZ.

<BRIEBORFEANBLZEB U 2R >
FICECE T DFIREIFRL,

<BEBESAET S 2 EARAENBHIEHRE >

KAFRICH T DIREFEE. EREHERURESRHIBD /O DBERIISRTIRCEEE (L L DR
—E XD XIEICHIETAIZENTSE, BREUT, CFICETEIXRICEEREDT v VICER
TEDEDTH D, ARAETIINA OV 7T, KRV VIV, RET TRV T3 o—ERE
W2 7zSoCEE YR RICEB UM, AAETHAELRZFE - V—ILERKIZL, HEEZEU(EEIRXRICA
<EBHARETH D, Flo. BEFE - V—ILEa—RAITFICHMUNTBERUIZHAM RT Yo (£16R—
INVEFWELTZ, CDOHA RTY O EEERCBRUIREICIL<BERITZZEICELY, BFEFE - V-
DHEERZEHND, ULEDEHY . KRFFEDHERRZE > T, HEDRESRERKICE T 5S0CEE
IRRAEER - ERTEILHDORERRZEZEN - EERRBRICEDV\THRE T 3712 DHEHZ1R
93, BPH. AAEODEFPICHVWTPRELERET—YHLUT—0 a3y TRV THELEY
FTUADDTOVIE BAT - BIBRCEERICHITIESERDEER - ARERETDIZHDERERIELTHD
B TERATE S,

KR CTCEONE ERHZYUHELEEZE] © BRERCREEEOBMR] ICET R RDLD
REBEE - HIEREHIISATRE CTH D, 1) H—ERRE IR ZDEBEMREHEESE (PaaS LCA) ADK
MR IRARL 2 ZIVICRER SN BProduct-as—a-Service BT I %, Bfibiz VR TIIRLFIATESGZY
TiHM I DIBZRRDEILICHE ST 3, 2) HEBERITRIESARU IDA T 1 TREIADIGH :
MFIAEEY TJ1—REF RE. [TERICED<FHEEZEZ SANIUE - Al T 2BERODER T —5 &
UCTCERATE %, 3) —F15—I1/  I—ERICHITIEZAMROEFZNES T : EVCEARDCEE
RTIHEAAI Rt - U1 2)0) RDDERBDZVN, AARITEEZAIOF BTENICED <HEBHIRN
RETF2LL. EHRAEORSEROMVNEEZ U,

1. 5. 2. WEBRRICED HEBEDZSRRIK U E CFH

<EREFREO B SFE> - - - - - 1. B RS LESHEEH T

12



<Y TT7—< 1 ERRLD B S EFHiE >
<H 7T —< 2EFRILO B SFHE >

1. 6. MEERARRIOME

RS HESE (3RF-2204]

. BEe RS LFASHREEHIT

. B RS LESEREH T

1. 6. 1. MERREROHK
R FER DTER B
FEEMARENE 0
BT E X 4
BFE U 0
=& 2
ERE ORI - HifiddE] DEME 4
HBERR - KA X —FKR 18
NADIFANDAR - HWEF 0
BRIZLDZE 2
ZDMDEREFKR 0
1. 6. 2. FEZMAERRER
SR FELMARRFER
B ( THERREFRERDO—E] 26 104 £ THRR)
Eri Amasawa, Yusuke Kishita, Ahmad Fariz Mohamed, Benjamin McLellan,
9 Michikazu Kojima, "Envisioning the linkages between consumption and production
for sustainability: Outcomes from expert workshops in Malaysia," Circular
Economy and Sustainability, Vol. 4, (2024), pp. 733-753
Eri Amasawa, Koji Kimita, Tatsuki Yoshida, Masahiko Hirao, “Exploring different
4 product-service combinations for sustainable clothing rental service based on
consumer preferences and climate change impacts,” Scientific Reports, Vol. 15,
(2025), 10555
Yusuke Kishita, Kentaro Watanabe, Koji Kimita, "Co-designing sustainable
5 product-service systems," Per Kristensson, Lars Witell, Mohamed Zaki (eds),
Handbook of Service Experience, Edward Elgar Publishing, Cheltenham, UK,
(2025), pp. 217-227
Koki Yokoyama, Eri Amasawa, Masahiko Hirao, “Environmental Impact
6 Assessment of Battery Swapping Service for Electric Vehicles,” Shinichi
Fukushige, Tomomi Nonaka, Hideki Kobayashi, Chiharu Tokoro, Eiji Yamasue




RS HESE (3RF-2204]

(eds), EcoDesign for Circular Value Creation: Volume II, Springer, Singapore,
(2025), pp. 295-314

7 life cycles in environmental assessments of shared mobility systems: A literature

Clemm, C., Watanabe, T., Kishita, Y. “Linking dynamics in consumer behavior and product

review,” Procedia CIRP, 122, (2024), 689-694

8 sharing business considering consumer behavior: A case study of bike-sharing in Japan,”

Watanabe, T., Clemm, C., Kishita, Y., “Developing an environmental assessment method for

Procedia CIRP, (2025). (in press)

10 method for service-oriented circular economy businesses," Book of Conference Abstracts of

Yusuke Kishita, Takumi Kodama, Koji Kimita, Eri Amasawa, "A transformation support

EcoBalance 2024, 2-2E-1, Sendai, Japan, Nov 3-7, (2024), p. 44.

13 Achieving Narrow and Slow Consumption in Clothing: Consumer Experiments and

Koji Kimita, Yudai Tsurusaki, and Eri Amasawa, “Effect of Fashion Rental Services on

Questionnaire Survey in Japan,” New Business Models Conference Proceedings 2024.
Maastricht University Press, the Netherlands, (2024).

14 Yasushi Umeda, "Architecture-based scenario design methodology for platform-enabled

Takamitsu Hirota, Yusuke Kishita, Masakuni Tsunezawa, Kohei Sugiyama, Kazuyuki Tasaka,

circular economy business," Procedia CIRP, Vol. 116, (2023), pp. 293-298.

15 13th International Symposium on Environmentally Conscious Design and Inverse

Takumi Kodama, Koji Kimita, Eri Amasawa, Yusuke Kishita, "Designing service-oriented
circular economy business scenarios: A case of bike sharing business," Proceedings of the

Manufacturing (EcoDesign2023), C5-2, Nara, Japan, 29 November-1 December, (2023), pp.
563-570.

E ZOWMOBRRESIE MERRFERDO—E] LHBETT.

1.
AARFE CORREREBL. At TMHT O, TNTNOBEILUTOESY TH D,

l.

6. 3. FELMERREKIEE

RRAKFIVRAToY3AY H—F35—T3/3Z—X7—J)V (EEIRRAFHFL 2 O—X 12022~
200FE(ICNT T, BEE., e A0 0RIC2EFEXSEINEEREZER Uz, "X V—ILEBL
T, AARFECHRUVEFEDEXERICHITEIERER Oz, ERIC, RRI—IDZHEEZEZOH
[FEUT. BIEEEDOCEREADRITICAEIT THEMREIC DB O 712EHvY. SoR3ERCERUEL
EHNR5NT,

EcoBalance 2022, EcoDesign 2023. EcoBalance 2024 CIEZFNENAIAZREICREHT 2B YT 3
VESE - BEUR, INSOEETEY VI VEVWINE/NS Ty REXTHEL. #0515
MDGEDH—HEAR - SINEROFRGE Uz, Y3 UTIE AARREDHRRERKTIT D E
EEIC. BRADSNE GHE. 720354 2) ESoEEIRADREBESEDERICDOVLWTT 1 X5
w3 UEITO.

7. ERRERFFEEF ORI

<EBRIHLFERFFOBIE >

IFUAERFEEDRRICEEL T, NV IF v AT VITDHATL—LT—0%FTIL T FIRK
- Jaco QUistBiEuRE XU T —7 U FEILTHRARF(KTH) - Mattias HojerBiRE &€ ICHFEL TL)
Do MBEGBIZINYIF Y RT 14 VITRRDEENGRE—AETHY .. AHERHAKRZEL THFAID
NYIOXvRT4 VTICEATBIRET TV —LT— DV ZERKT 5,

TS99 2N DIRKE - Christoph HerrmannZidE b LU/ L0 T —RIERMAZE - Casper
BoksZuRMDIAE T I —TEEEBIC, SOCEEIRZADERE UTERER FILA A UEBDOERE Y
FXAICEAT DTSV TFEEERFEL TS, HermannBd&D IV —JTldh—F1>5—- 13/
= —(CRHY AHREBBNICITONTHY . AHBERRORRZEL TAHFER O 10 S THEL
EFEEHRICLRET DIRVMBFTED,

JIST RKIVED b » J#—5 LCRA(EBEHFEMZEEE)) Systems of Sustainable Consumption and
Production (FtrlRE/HBEEED Y AT L) HFGErREREEDIZHDT I IVEE: B - EED
T4 EHEDOBEEZE (DISCo)l (JPMIBF2203) ICHWT. /T T — - ARO&HKREDDr Torvald
Tangeland, Ms Live T. Boyum&EEEL, NA OV I P UV TEFIBELTNY I D74 PHREERE
UEBREBHETMMFEORFE LS VICAE - /I I —D_ERLEEICDVWTERL TL D,
KDY RTAFTEUFTAICRBTBVIFITRAY—KF(AF1JR), Department of Materials d

14



RS HESE (3RF-2204]

Dr. Claudia E. HenningerIZ. RO L @I F—ERICH T DHEBEBEEZROOHEHRDNEZIENT
W3, EFMICIE,. BREERICOVTRELZT—YDOMERRICEAL T, BR/ZEENRTL\D,

o JUIFPYUIIIID)I-DEEFEHIBNRICDVTHEBEADT VIE1—HISHETDIIR—
TIRIKE (A—XKS1J7) ODr. Monique Retamalll. SHEEITHIETILORFECRIESEETF
EICDOWTERL TLD,

¢ H—FI15—TI/I—EIRIAEFIICHBHFZINTYRBRICDVWTHET D, ToV—IIF
KFE (7¥—2) DDr. Daniela Pigossoll. AARERREICH [T DHEEITHET IV ERIERIEST
MICHIFBVINT Y RBRDIFBVNAICDVWTEREER T D,

<IEFHEE - F - ks>

R (ERX&/) (REBFEMZED) FH - g
KTH Royal Institute of Technology AT T—FT Y
Delft University of Technology Ao UE
Technische Universitdt Braunschweig K1Y
Norwegian University of Science and Technology IV z—
Manchester University 1FY 2R
University of Technology Sydney A—=AIVUT

EE - HISA R ARRRTICEUET,

1. 8. WHEERE

<HHFE MRARBREROY 77—V —&—) BKE>

WoEE Rt WO (R, A, R, TR HRT—<%)

MARREROY 77— 1) —&4—
RRRZARZE R LM RRHE LR EIREE T

Bt (%)

RIRKZRHEBIE, EERMBAMAFMEE, RRRFHEMZET,
BIE, REKFERFER TERM RS

MY FVAREL FATHA NI EBEHFE ATV

>

ART#

BIrF—< 2 —&—
BEREREKRZRE VAT ATYA VISR EHEEEEET
K B Et+ (T%) -

HEHMAZ TZEE L - B, REEILKZEY AT LT YA V2E - B ER T,
BE, ERAREAER LR MRS 5%
BRI - A%, #HHIZE #HEY—EAVATFA

15



2. MERRERO—H
i COBEBDORRESILELESTT,

(1)

BESERAEERE

RS HESE (3RF-2204]

B
BT

8
FHH

FEOAE HFEE 22

HERE DA
DES

RICELE T
HIT R,

=

(2)

aul
E:
a3

<FWX >
R
)

FR
FE

SR
B

5
YI75—xX

[mt
St

2024

Yusuke Kishita, Mattias Hojer, Jaco Quist,
“Consolidating backcasting: A design framework
towards a  users’ guide,”  Technological
Forecasting and Social Change, Vol. 202, (2024),
pp. 123285

2024

Eri Amasawa, Yusuke Kishita, Ahmad Fariz Mohamed,
Benjamin McLellan, Michikazu Kojima,
“Envisioning the linkages between consumption
and production for sustainability: Outcomes from
expert workshops in Malaysia,” Circular Economy
and Sustainability, Vol. 4, (2024), pp. 733-753

2024

Bjorn  Johansson, Mélanie Despeisse, Jon
Bokrantz, Greta Braun, Huizhong Cao, Arpita
Chari, Qi Fang, Clarissa A Gonzadlez Chévez,
Anders Skoogh, Henrik Soderlund, Hao Wang,
Kristina Wdrmefjord, Lars Nyborg, Jinhua Sun,
Roland Ortengren, Kelsea Schumacher, Laura
Espinal, Katherine Morris, Jason Nunley, Yusuke
Kishita, Yasushi Umeda, Federica Acerbi, Marta
Pinzone, Hanna Persson, Sophie Charpentier,
Kristina Edstrom, Daniel Brandell, Maheshwaran
Gopalakrishnan, Hossein Rahnama, Lena
Abrahamsson, Anna Ohrwall Ronnbick and Johan
Stahre, “Challenges and Opportunities to Advance
Manufacturing Research for Sustainable Battery
Life Cycles,” TFrontiers in Manufacturing
Technology, section Sustainable Life Cycle
Engineering and Manufacturing, Vol. 4, (2024),
1360076

2025

Eri Amasawa, Koji Ximita, Tatsuki Yoshida,
Masahiko Hirao, “Exploring different product-
service combinations for sustainable clothing
rental service based on consumer preferences and
climate change impacts,” Scientific Reports,
Vol. 15, (2025), 10555

16




(3)

<EE>

S

BRI RS HE

% [3RF-2204)

DS
B

FHR
FE

B
CES

x5
YTF—=

2025

Yusuke Kishita, Kentaro Watanabe, Koji Kimita, "Co-
designing sustainable product-service systems," Per
Kristensson, Lars Witell, Mohamed Zaki (eds),
Handbook of Service Experience, Edward Elgar
Publishing, Cheltenham, UK, (2025), pp. 217-227

2024

Koki Yokoyama, Eri Amasawa, Masahiko Hirao,
“Environmental Impact Assessment of Battery
Swapping Service for Electric Vehicles,” Shinichi
Fukushige, Tomomi Nonaka, Hideki Kobayashi,
Chiharu Tokoro, Eiji Yamasue (eds), EcoDesign for

Circular Value Creation: Volume 1II,
Singapore, (2025), pp. 295-314

Springer,

(4)

COBEFRR - RAX—FR
<[OFEFHEK - RAX—FEK>

BER
&S

Fx
FE

BER
ks

F5
PTF—<

2024

Clemm, C., Watanabe, T., Kishita, Y. “Linking
dynamics in consumer behavior and product life
cycles in environmental assessments of shared
mobility systems: A literature review,” Procedia
CIRP, 122, (2024), 689-694

2025

Watanabe, T., Clemm, C., Kishita, Y., “Developing
an environmental assessment method for sharing
business considering consumer behavior: A case
study of bike-sharing in Japan,” Procedia CIRP,
(2025). (in press)

2024

Masakuni Tsunezawa, Kohei Sugiyama, Tatsuki
Watanabe, Yusuke Kishita, Yasushi Umeda,
"Framework for a circular economy business
enabled by digital platforms: A review," Procedia
CIRP, Vol. 122, (2024), pp. 783-788.

10

2024

Yusuke Kishita, Takumi Kodama, Koji Kimita, Eri
Amasawa, "A transformation support method for
service-oriented circular economy businesses,"
Book of Conference Abstracts of EcoBalance 2024,
2-2E-1, Sendai, Japan, Nov 3-7, (2024), p. 44.

11

2024

Tatsuki Watanabe, Christian Clemm, Yusuke
Kishita, "Integrating consumer behavior analysis
into environmental assessment of sharing
business," Book of Conference Abstracts of
EcoBalance 2024, 2-1A-1, Sendai, Japan, Nov 3-7,
(2024), p. 39.

12

2024

Yusuke Kishita, Casper Boks, Moritz Proff, Edith
Uhlig, Saad Ahmed, Leander Pantelatos, Mark
Mennenga, Steffen Bldmeke, Christian Scheller, Eri
Amasawa, Philipp Grimmel, "Towards sustainable
circular EV battery value chains: A review and
comparative analysis between Japan, Germany,
and Norway," Electronics Goes Green 2024+,
Berlin, Germany, 18-20 June, (2024),
doi:10.23919/EGG62010.2024.10631196.

13

2024

Koji Kimita, Yudai Tsurusaki, and Eri Amasawa,
“Effect of Fashion Rental Services on Achieving

17




Narrow and Slow Consumption in Clothing:
Consumer Experiments and Questionnaire Survey
in Japan,” New Business Models Conference
Proceedings 2024. Maastricht University Press, the
Netherlands, (2024).

14

2023

Takamitsu Hirota, Yusuke Kishita, Masakuni
Tsunezawa, Kohei Sugiyama, Kazuyuki Tasaka,
Yasushi Umeda, "Architecture-based scenario
design methodology for platform-enabled circular
economy business," Procedia CIRP, Vol. 116,
(2023), pp. 293-298.

15

2023

Takumi Kodama, Koji Kimita, Eri Amasawa, Yusuke
Kishita, "Designing service-oriented circular
economy business scenarios: A case of bike
sharing business," Proceedings of the 13th
International Symposium on Environmentally
Conscious Design and Inverse Manufacturing
(EcoDesign2023), C5-2, Nara, Japan, 29
November-1 December, (2023), pp. 563-570.

16

2023

Masakuni Tsunezawa, Takamitsu Hirota, Yusuke
Kishita, Kohei Sugiyama, Yasushi Umeda,
"Architecture-based scenario design methodology
for digital platform-enabled circular economy
business: a case study of smart waste management
system," Proceedings of the 13th International
Symposium on Environmentally Conscious Design
and Inverse Manufacturing (EcoDesign2023), C4-1,
Nara, Japan, 29 November-1 December, (2023),
pp. 544-548.

17

2023

Takumi Kodama, Koji Kimita, Yusuke Kishita,
"Design Methodology of Service-oriented Circular
Economy Business: A Case Study of Bike-Sharing,"
New Business Models Conference Proceedings
2023. Maastricht University Press, the Netherlands,
(2023).

18

2022

Yusuke Kishita, Fuwei Tao, Christian Scheller,
Steffen Bldmeke, Yasushi Umeda, Christoph
Herrmann, Thomas Spengler, "Toward building a
circular economy of second-life lithium-ion batteries
for electric vehicles - A case study of Japan," The
19th International Conference on Precision
Engineering 2022 (ICPE 2022), C151, Nara, Japan,
28 November - 2 December, (2022).

19

2022

Yusuke Kishita, Koji Kimita, Eri Amasawa, "How will
service-oriented circular economy businesses
contribute to environmental sustainability? — An
introduction," Book of Conference Abstracts of
EcoBalance 2022, 1-1D-1, Fukuoka, Japan, Oct 31-
Nov 2, (2022), p. 15.

20

2022

Eri Amasawa, Tatsuki Yoshida, Koji Kimita,
Masahiko Hirao, “Designing sustainable fashion
rentals based on environmental benefit and
consumer preference” Book of Conference
Abstracts of EcoBalance 2022, 1-1D-1, Fukuoka,
Japan, Oct 31-Nov 2, (2022), p. 15.

21

2023

“Deducing environmental implications of clothing
rental from consumer voices and behaviors: a social
experiment in Japan” Conference Proceeding of the
5th Product Lifetimes and the Environment
Conference (PLATE 2023), May 2023, p. 49-52.

22

2023

“‘Role of Fashion Rental Services on Shifting
Personal Clothing Consumptions for Sustainability”

18

#E#E [3RF-2204)




BIHIR AR (3RF-2204)
New Business Models Conference Proceedings
2023. Maastricht University Press.
“Environmental potential of clothing rental service )
based on consumer voices and behaviors”
23 9023 Conference Procegding of 13th I_nternatio_nal 9
Symposium on Environmentally Conscious Design
and Inverse Manufacturing (EcoDesign 2023),
December 2023
EHMEA, RLBEG, RIGGEE, gaARE, KRTH i3
9w, T U Ao oz — e 2 ERR —%
24 2024 | 27—z a3 /) I —E VR ARBIBWFIEORE] 1
552000 H ALCAF- 2P IE R il T Hade, 3-F2-
01, /&5, 3A5H-TH, (2025), pp. 924-927.
(5) [ERE ORE - il OEM
B FR B SV
5 FE ki b S=
HEAEILIATVYYaYy $—Fa5—12a3)/)3I—-A7—) (EEY
25 2022-24 | YR ATH A VA=A (HEAKI20% & R IZ2EEHEBE DERE 2 E 2
Jf)
EcoBalance 2022 Organized Session “Doing more with less -
26 2022 | transitioning to circular economy through business model 1, 2
innovation”
97 9093 Ecol?esigf} 2023 Organized Session “Designing circular economy 12
business
EcoBalance 2024 Organized Session “Transitioning to circular
28 2024 . . . I, 2
economy through business model innovation
(6) SAAT A TENDRE - HEF
B F& B 73
5 FE ko V77—
(7)) MEARIILDZE
B FxR iR 73
5 FE ko V7T —<
29 2022 ICPE 2022 Best Paper Award 1
30 9023 | ¥ —EAZXBIEERN¥S HREHE 9
(8) ZODMDEREFEE
B FR B x5
5 FE B b S=

19




RS HESE (3RF-2204]

MR - BRLH
FFICECH I S FRITEL,

ZOMEBRRBEEDOXEIL. HHAREICRREIDEEL UTSEULMEEIZHY £7,
Z DIFFERRIREEDEEEIZ. 5 MO RO TBIENREEEREHEE (ERCA) ondv—2%

BRNT, FREIRNIZEEEIZBLE T,
ERCAlX., ZOXEDERE B UOAREEIZODWVTHHINTVET,

20




RIFHZIEHESE [3RF-2204]

Abstract
[Project Information]
Project Title : Research on Assessing Environmental Impact Reduction Potential for
Service-oriented Circular Economy Businesses
Project Number : JPMEERF20223R04
Project Period (FY) : 2022-2024
Principal Investigator : Kishita, Yusuke
(PI ORCID) : ORCID 0000-0001-6773-8227
Principal Institution : The University of Tokyo
Tokyo, JAPAN
Tel: +81 3 5841 6478
E-mail: kishita@pe.t.u-tokyo.ac.jp
Cooperated by : Waseda University
Keywords : Circular economy, sharing, customer acceptance, scenarios, life cycle

analysis

[Abstract]

The concept of a Circular Economy (CE), which aims to circulate resources at high value rather than
following the traditional linear economy, is gaining significant attention both domestically and
internationally. Although it aligns in principle with the “Sound Material-cycle Society” that our
country has been promoting since around the year 2000, which aims at improving resource efficiency,
CE is characterized by its focus on transforming socioeconomic systems and building new business
models for a sustainable society. On the other hand, various businesses that contribute to CE by
appropriately combining products and services, such as car sharing and clothing rental, have been
emerging. This study refers to businesses that provide the functionality of products as a service,
rather than selling products outright, as "Service-Oriented Circular Economy (SoCE) Businesses."

The distinctive feature of SoCE Businesses lies in their appropriate combination of products and
services, which is expected to reduce the amount of resources used compared to traditional product-
selling businesses, while meeting consumer acceptance and needs. This study aims to propose a
method for evaluating the environmental potential of SOCE businesses to realize them in a way that
reduces environmental impact while considering consumer acceptance. The proposed method is
characterized by its ability to quantitatively evaluate potential SoCE businesses by describing them
as narrative scenarios and linking them with consumer behavior and environmental impact
assessment models. This study validated the effectiveness of the proposed method using three case
studies: bike sharing, clothing rental, and home appliance subscription services. Note that the
proposed method is not limited to these examples and is applicable to a wide range of cases.
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By using the proposed method, iterative cycles of creating, quantitatively evaluating, revising, and
re-evaluating SoCE business scenarios can be efficiently executed. As a result, practitioners such as
SoCE business operators and policymakers can derive the conditions and measures for SoCE
businesses that contribute to reducing environmental impact while considering consumer
acceptance.
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