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Abstract: This research provides a comprehensive analysis of the transition from a linear "take-
make-waste" economy to a circular model within the South Korean home appliance rental and sub-
scription industry, specifically focusing on SK Magic and Coway. By applying the framework of
Double Materiality, this study investigates how Product-Service Systems (PSS) facilitate resource
circulation and create both environmental and financial value. The analysis is structured around
four critical performance variables: product and resource recovery rates, post-consumer recycled
(PCR) and refurbished material ratios, carbon emission intensity (Scope 3), and the lifespan exten-
sion index. The findings reveal that SK Magic has established strategic leadership through its com-
mitment to a 2040 Net-Zero target—validated by the Science Based Targets initiative (SBTi)—and
aggressive material innovation in its "Green Collection," which utilizes up to 99.5% PCR plastic.
Its internalization of the Hwaseong Recycling Center enables a robust closed-loop system for high-
value material recovery. Conversely, Coway demonstrates superior operational maturity and scale,
achieving a 100% waste recycling rate at its business sites and implementing a large-scale special-
ized recovery system for mattresses. A critical contribution of this study is the identification of the
"Circular Economy Rebound Effect" within the PSS model. While rental models structurally en-
courage product longevity, the greenhouse gas emissions associated with frequent "Care Services"
and extensive reverse logistics can offset environmental gains if not managed through digital trans-
formation, such as IoT-based remote diagnostics. The research concludes that extending product
lifetimes from 3 to 5 years is the most potent strategy for dual-value creation, slowing material
metabolism (Impact Materiality) while optimizing depreciation and maximizing Customer Lifetime
Value (Financial Materiality). To meet emerging global disclosure standards like ESRS ES5, the
industry must move toward standardized metrics for resource inflows, outflows, and the quantifi-
cation of financial effects arising from circularity risks and opportunities.

Keywords: Circular Economy, Product-Service Systems (PSS), Double Materiality, Rental and
Subscription Industry, Scope 3 Emissions, Lifetime Extension, Circular Economy Rebound Effect,
ESRS E5.

1. Introduction

1.1. Research Background and Problem Statement
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1.3. Research Methodology and Thesis Structure
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2. Literature Review

2.1. Trends in Circular Economy and Resource Circulation Policies
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2.2. Structural Characteristics of the Rental and Subscription Industry
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2.4. Limitations of the Ownership Model and the Logic of Servitization Transition
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3. Research Design

3.1. Case Study Methodology and Case Selection
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3.2. Derivation of Four Key Variables Based on Double Materiality
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3.2.1. Three-Step Process of Variable Derivation

o 1EA: 22Y IA| 7|F 7|8t TET EF (Candidate Identification)

HAY |8 X&H7tsd SAl 7|F(ESRSE5)It 222 ESG O|L|ME|E(GRI305,306) &

=M UZE7 22 SA| ZYUYYIE 2450 Xtz I 7|FHe HHE
SE HagE AMESIRIC O HHAMME 5 AMEE, X FAHZ H7[=
LS, Scope 1-2-3 HIZZ, BAMN AFY S0| 22X SEFO=z =ZLACL

o 2CHA: HEFE E3t MAHAHF 7|8 HIUS} (Literature-based Refinement)

EEEH EF T Y= L ME-MHA A2"(PSS)S 2 542 utdY +
A= B Y5 Qo Ml AFE HESIYUCE 53| Kjer (2018)0] Hxoh
‘BlHIRE 2IHE Da{st SFMHat It J7H0|E09t Sakao (2024)2] ‘MZEQ =gHEX|
239 wdzbE HXZOIRULE O[F & Hheor AEZ XHELE 2E,
TEMHMz HE, 2F HYE, =3 9T S MHA ZEO &zdE AHE
EHY = Us HeE HYIE IO

e 3EHA: O|ZFLHY 7|8t £F ME (Double Materiality Filtering)

OX|Et ez, MEE B350 g0 DXz Fgdd S 7(gel 7HX|of
OXl= HEH 2uWEH SHE)E sA0 7t = A=K HABSIAL. =EH
7bX|7} OtRE| ZOEtz H[=U A ZEOl £od(LTV, d7td4Hl §)at HZALX|



Journal of Sustainability Management | Vol. 11, No. 1 (2026) 7 of 22
e XEcS HINSHL, O|SEUES 2HOH BSSte 4 7HA XrE 2T
SYOLRCE OF2f <Table 22 4 Tf Y ZF WA} MHE =2/X 2AZ 2%
Z0|Ct.

M DA
o — O —

S o 4 o 4y,

Table 2. O|& 3
Measurement Variables from a Double Materiality

By =F

=71 (Grounds for Deriving the Four Key

Perspective)

AEMH oHA 1 oHA| 2 CHA| 3.
H =228 7|18 MHAT (Logic) O|Z3LH (Impact + Financial)
HE 9 xtg ESRS E5 iz P Ak O§ 2 M= oA
3|48 (Outflows), 23k Closed- WP AR 7h A 9 A HE
GRI 306 e
loop)2| 2+&-d 2|
=X
o
AT o ESRS E5 OfRCIXtRI I FE MQ3lE AR et WX KUY
2|HY H|E (Inflows) LHXH of| Lo X| WP MEU7F Mz A stA o|dE
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CHQ| EbA HIEY GRI 305 =8 AR AL 22 9 MHAQL 2ATIA B
3 Scope 3 (Scope 3) 2lHRE Zap M X4 HE AF U 7|
X = 2|A3 o
A8 49 9% EU CE Platform N ALk MCHE AALZEF O RpQ RfH ZH=
N ES (Longevity) Z8H(Decoupl  MP:LTV SCHSH U Z7HArZt & 83}
ing)2| & 7|H|

Source: Constructed based on Global Reporting Initiative (GRI). (2016, 2020), European Sustainability Re-

porting Standards (ESRS) (2023), EU CE Platform

3.2.2 Rationale for Excluding Candidate Variables

= HU70M= YerHQl ESG BIHOM S&HLE CiRs 27 Xa#s MY
E01dE 135t H| 2[SHRALE.
. 5 A& (Water Consumption)
gtd It dEFSAYol W AUMEE= ESFH = oHX] 220 SO
AeH, Hzx 38 A MHA 2 HHOM 5 ALE0| AX|ot= =HEH - WEH
SOEol A =20 HIh JdUid ez KO TESHY K QISHRACEH
e OHX] BZAH|ZF (Total Energy Consumption)
HI=LA 27 st 4871 7199 8% SaHE2 BUFHSz F75t=
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3.3. Data Collection and Analysis Methods
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4.1. Linkage between Double Materiality Assessment and the Rental/Subscription Industry
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4.2. Double Materiality Analysis by Four Key Variables

4.2.1. Product and Resource Recovery Rate
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T e g 3Yol= HOEZ|ARL 22 EF MEZO st 88 2/=-Atazt
ZENAE UWARSHo] 2 22428 =0l= wWEo| ISt UL CfE AL
RE HNE 2AF2dYd S5 = 4 2A22H 5FEH HEQ HE) AHE
YEHo= JAISHL UK @O, X H|W 7hsth A HEe AYRY H7|E HEEE
oHaECtE B2 2 Ao oAz "=t
o XMEFH ZCH4YE (Financial Materiality) #8: JIXHAY 7t4 AT % A4 HE 2|
MEH 2HHM =2 2582 2 At AKX (Secondary Raw Materials)2| 2HE X
ZENE 7|19 UWRO =ESt= ZAE X[HCRESRS ES). 1 A AKXl 74
HE5 0| dotel= 2E0M Ol A =E 2239 fxH &0 4=tHo] ZCf
Al M EA2 O X|IHWAME X0 EOQIC Sk OiA2 2bd 2[A0|ZE
MEHOM 2= HMES AT 22750 |7t =50 E2tAEES FE5HL, 0|
XpAR it S-o|l xf =St =% sg€d A7t Ed FRE FHRSIL Ut
IZYol= 2FE HEAREZS MY HI2E 74350 LA HEBO =RHEER
HEots A=, QF AN FOi EEE RXFs= HEE FSHD RUCEH CHEE
LA BE 2l ARl XFEYO0l HM MZRIbcocs)of O HEH doks
SAISED QUK @fof, HEH zato| IT|E AF H|wdt= ol A7 EXY St

Table 4. O|SSLHE 2E ‘HMEF A X2 2/+=& o5 21t 8 222 IA| 7|& (Spillover Ef-
fects of 'Product and Resource Recovery Rate' and Global Disclosure Standards from a Double Materiality

Perspective)

Edorad

x~

%
|

rk

+o| A oo Y mtx Za} tH 228 3A 7|

o e R | —
RS Y| 7|2 o)z X‘IlES"El'(ZWTL) oA EQAE o GRI 306 (Waste Genera-
(Impact . O oo st Al o tion and Impacts), ESRS
I? R —IEIxI_-I xl‘ I_I-, =S=TT 7|I:|I_I-9| QI_I-_lol_l- J'I':”'LHOO:I X|--I:'I E5-5 (Resource Outﬂows)
Materiality) a3t} 7=
WRHEA o2 my| U o7 HE3 M7 MKg 7kH ESRS ES6 (Anticipated
(Financial GSY N, 2% WA H2E Su Mz MCH ERes hon
Materiality) 'o.g-ljl'%(COGS) TEE WM Y

Source: Constructed based on Global Reporting Initiative (GRI). (2016, 2020), EFRAG(2023), SK Net-
works. (2023)

4.2.2. Recycled Material Application Rate and Refurbished Ratio
of = ME 224 THAMMEE 1 A 8 AKX iyl 22H, ostfo=z
&%l PCR(Post-Consumer Recycled, MM AZ)E X ZF =
= 29 2o, 2, M=EstH UMEFL S5
= 3 E

3}otE 2| E (Refurbish) HIE S ZeHoz A

= [

Table 5. 7|22 MERHUZE XE HZ H|W (2023-2024) (Comparison of Recycled Material Application
Status by Company (2023-2024))
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Source: Constructed based on Coway. (2024), SK Networks. (2023).
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4.2.3. Carbon Emissions per Unit and Scope 3 Emission Proportion

of B 7|Y0| ME/MHIAE MIsts TAH 7HXArE 2HE0M BiESH:E
=d7tA ZAjgn =20, MF el E= MHZA MS 3Y HiEE= B
& OF = (Intensity Ratio), 12|10 MH| H{=ZF = 7HY HiZ(Scope 3)0| XtX|St= HIFSZ2
£785h= X ®#O|Ct

—

Table 6. & 2H7tA HIEE (Scope 1+2+3) (Comparison of Total Greenhouse Gas Emissions (Scope

142+3))
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Scope 1

Scope 2

Scope 1+2 &4

Scope 3

OBk

HHEE (1+2+3)

246.4

5,549.9

5,796.3

984,358.9

990,155.2

11,395

6,416

17,811

17,686

35,497

0|7t SF 46 HY ==

QA %

MM

Y O[7F oF 3.1 By

SKOf&0] =Nz J

SK Of&0| 2f 27.9 HY

Source: Constructed based on Coway. (2024), SK Networks. (2023).

Table 7. Scope 3 M| H|1l (Detailed Comparison of Scope 3 Emissions)

Scope 3 M= (Thl.  SKOHE(2023) =$[0](2024) £
tCO,eq)
TOiSH HE o MHX 37,400.8 5,638 SKOHZE =&
K= xj 8,642.7 - Y 0] O|FA|
71t & A oUX| &S 465.4 343 QA
H2AER 25 U /S 1,322.0 3,541 Aol ==
293 H7|2 84.3 1,143 L0l ==
2 60.9 25 SKOHE =&
s 539.6 65 SKOH% =&
Ch2AE"™ 25 13,603.1 - [9|0| O|ZA|
T MIE A 647,754.2 - SKOHZ! SHal Hi=J
Eof HE = 7| 41327 - SKOH% =&
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C2AER UL 270,353.2 222 SKOf% =X
£Xt - 908 TYOITH ZA|
Scope 3 374 984,358.9 17,686 oF 556 HY %}O

Source: Constructed based on Coway. (2024), SK Networks. (2023).
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(Emission Characteristics across the Value Chain and Risk Control Indicators for the Rental/Subscription In-

dustry)
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Source: Constructed based on Coway. (2024), SK Networks. (2023), GRIL
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4.2 .4. Lifetime Extension Index
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