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[Abstract]

This study aimed to construct a contactless garbage collection system to reduce the risk of infection
among garbage collection workers, develop elemental technologies, systemise them, and build scenarios for
their social implementation. The processes involved in a contactless garbage collection system were classified
into monitoring, transport, and reversing functions. The following elemental technologies were developed for
each: “Contactless automatic refuse input system”, “Smart garbage bin for automatic removal”, and “Modular
mobility system for automatic transport.” Demonstration tests of the contactless garbage collection system
using actual garbage were conducted in a theme park, a detached housing development block, and a public
housing estate. Results showed that contactless garbage collection is possible and that the number of garbage
collection workers can be reduced by one.

After typifying the forms of garbage collection in Japan, scenarios for the social implementation of the
contactless garbage collection system were studied. The interview survey on the needs of municipal employees,
collection and transport operators, and residents confirmed a need for contactless workload reduction through
the automation of garbage collection and the improvement of resident services. Based on the results of this
survey and demonstration, the social implementation scenarios of the contactless garbage collection system
were divided into three from the perspective of legal regulations and systems, which are particularly
problematic: (1) Real scenario, (2) Regional cooperation scenario, and (3) Innovation scenario, each of which
was implemented from the perspective of X Readiness Level (XRL). A roadmap for the social implementation of
these scenarios was drawn up from the XRL perspective.

The results of this study indicate that in addition to further technological sophistication, it is essential
to review the safety standards for refuse collection vehicles and standardise the specifications of large refuse
containers, which differ from one refuse collection point to another, to promote the spread of non-contact

refuse collection systems.

53



[BREERI A« YA 35 243G6-2101]

[References]
Ogawa A., Pandyaswargo, A. H., Tsubouchi, R., & Onoda, H. (2023). Demonstration of contactless
waste collection system: A Japanese case study. IET Smart Cities, 5(4), 303-316.
https://doi.org/10.1049/smc2.12065
Shan, C., Pandyaswargo, A. H., Ogawa, A., Tsubouchi, R., & Onoda, H. (2024). Japanese public
perceptions on smart bin potential to support PAYT systems. Waste Management, 177, 278-288.
https://doi.org/10.1016/j.wasman.2024.02.003

This research was funded by the Environment Research and Technology Development Fund
(ERTDF).

54



[BREZRI A« Y35 24362101

BEUERES
(ZEEE] W TOERCR M E  AZEA - PR R~ 0%
SRR IARTL « FExH e HH 5
(AHHFE)

B, A7 v TR EPRAETHD 52, Ny 7 770 ROERMMPHY . 7
A=Y EVT A REN B =—ANENZ & LG LTV EERIcE
J ot REARHRE LZFHE L 22> TV D,

LR 2R PRER 7SS SEE AT RE A & BRAR L7,

APERIZ TN 720 T b O LR,

R MU 2 fe L THED TWe 72 KO BRRWT 5, R Z2HI#F L T
I/\éo

SO REZBL CRHEOZANEOHY) FERETEDLEREWVWERY,
DRETIZA~Y— MU T 4 OFZ T OE NI L CHREIEY R I #Ein

NTWRNWDIEF, &R ZIAROT, TE—LTHZEELTH LY, #
L, M ORHEEZFIH L CEDINEZ A TR VDb iE# 2 M L TR L
AN

W3 5 IS DRI B S T2 2N T A T T 4 DR TOR T A
TADONBESTEFEICLTIELY, ET A0, 2y MEREW &EA
FHERT U TNRROLNEZOT, FRI LY ) a—va 28808770
Ny bARA—=THERT L,

Mg ) (CBI L TR, FEREY 4 — /v R 2 & IRIb S 2 Mt TR L 72
A BRI OES EHINERMEL, ThTh TR FIEEE T VORE
EEDT AR T U A MR LT,

A — M ZHBBEOBEIZOWVWTIZIWAART AT TREI LRI, HEE
DEABABRED A NOIMH G LS BEXLZLERND D,

AR TR LI A~— F ZHMHII A TORIEICHRMA SN, RRIC
. B ==X L CTEMAXNIREZ BBy U =2 —2 a ot B
Tb\<o

FTLWITAWET AT HIZHOWT, 74—V RETHHHSOCRA =/ 5T
OHEH A OZ T IEH FAEIEL>D, ADBTEIZE X 52 & THEDIRE
BT DL RN EEBEXTCHDLEWVIHEALHNITERS,

F AR ENDEY 2 — VI TANEZTICEE LT WO EIZHISH
T&5 (FHTED) L, SHIICIEEEEHEHSICEEDE T DB KD
EHES, BRETLTHELY,

PEHRA~OE T U o ZRERER E 2B E X T, HZREN Y AT ML D A
Uy b EEERL RO O = X M ORRERH & v o otk a %

B Z R L 72,
THWNECMZ TEIRERE O = — X 2R L, —HMEZ2 EiET 52 1T
7=,




[BREZRI A« Y35 24362101

(b [IREAR)

THIEDA ) _X— a3 O RN D KRERRREVE Y AT, fEE~D
FEEALITHR D TEWFE TH 5, U e5HE O T THaEEICm T ToHE
Y7 FAERBOM BT N EIT SN TV D, FEHEMA 2B v AT A (R
BYDarytv 7 FEIFELTHEATHD LHEFTE 5, BN
P, IIFEIIS B OEE Bbn s, BB D 5 A BHIEA~DOE#R %
RUWDIZHIFRF L 720,

ARIBRIZTEIRNTZ 720 T2 b O & fEIR

—FHF.EFEE VT 4 &E-T, a7 22y I —HIZHET D OITHEN
DN, Ny A—HIIEHTHIEE T A OREITEDITHON, Lo
BRRDOLND, BIREEDHELZ D, T D= — X ZEMBAJIZER Y AT
LA AY AN

KIFGED Z —7 b & LTk, RENRL—ZA 7 — R &R L, PoC - Eil %
TV, TORREREZTAERE TV AR RTHIZLICHD, BEA
Y7 ZBELTE, THREO LD REENNERZD, Av— YT 47 R
VxJ NELHELEZET o —FRBMELEZ TS,

FHH T, R EREOH 2 HZ < E T T boh, ZEMom WIS
VAT LAE LT/ TELNHTH DL, ., HERIZSS D LWEIRN R
FRMNR EOREHDLDNCHOVWTORIDMULETH D, Hd iR
LLTHAD LD TELTHERHTHH LD L THH Y | FHFHF MR
REWMEF LW,

PRFHE E TIZ, "= F V=7 OF% - FiEZE T SEDL T Lzl T
TeAN . mAEHNCIE, BIREO &R0 AHIAT & dw S, MAIMPESICR L Tid, B
. R ZFEE L TWD,




