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Abstract

Driven by disruptive technologies such as the metaverse, digital twins, and artificial intelligence,
phygital consumption is profoundly reshaping the global retail ecosystem. This paper systemati-
cally reviews its theoretical foundations, technological pathways, and governance challenges, pro-
posing an innovative “sensory-social-value” tri-dimensional analytical framework to reveal its deep-
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level impacts on consumer decision-making, supply chain management, and business models. The
study demonstrates that phygital integration effectively bridges the “experience deficit” of tradi-
tional e-commerce, catalyzes new business forms (e.g., digital asset trading and social shopping), and
expands commercial value boundaries. However, it concurrently faces challenges including techno-
logical costs, privacy ethics, and balancing virtual and tangible value. Accordingly, this work pro-
spectively identifies five future research directions: deepening technology integration, optimizing
experiential design, establishing governance frameworks, assessing sustainability, and integrating
cross-disciplinary theories—providing forward-looking and practical guidance for academia and in-
dustry.
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Figure 1. Phygital technology framework diagram
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Figure 2. Architectural diagram of the metaverse store model
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Figure 3. Framework diagram for supply chain optimization

3. A IESRE

3.2.3. NAME, SRERSHERE

ARG 7 R P S AR RS RIE A IS, WL B S Hr i BRIk, B 1Y)
W ENAFAT IR, R G- PLE HRIAR T 5 IR BEY TR T 3 iR 2 B 2R 2E AR I T B
iAEs P s AT SR Bl A5 58 i S IR AR 07 30 VR aE 51N Z R IS g S0 eI A 77 e B XU 5
DB B L R AR A R 5 R T AR . IR Y], W ARGHE RIS B UTIE . WS R I8 E A
PRI DA R B F e BOR SR TH 85 2 AN HE PR R 0 38 BRI, IFAE e BRVE L B 37 SR R B9, B =
HEEE BN AP R AT S et . ARG AR B A BOR STRI AT T AL AL Ayt SERp Al 8 o 24
T E B AR B 2 AR BT DL AR RN A, (B R A T R AE A A, BT
RE RGN NI AT SR

4. ik 5iaE
4.1. FARHEEI

2RI RE SRR PRI PR OB 20— DR, EfR VR W&RRHTRA LS
BB 51 R LR W, il R R R AL, BN Pancake HOARTT AR A AR, RIS
DIE R R SIs S ), DR RSV S . S R B s . BT R R 2T G H
FORAE, AFRASIEC A TEE B hiil, SEN R/ Rsh sz 10 BRI T4 & E SR
X HUEE HIEAESE, HEShPSRE UM REAL . FORDEALREE T RO ST @ MR TH S P UE SR B, R
L AABR B FRAG «

4.2. IBXEE
RESEph ARSI K =EHAUCTERRA : FEFA D AL R B AE YR B EE,  EL Ui ER BB T e

DOI: 10.12677/ecl.2025.14103122 132 TR 4TS


https://doi.org/10.12677/ecl.2025.14103122

My &

P HEDTE AR 4, ILAT V2708 o A T S B0 B ARV s AL S5 A YRR, A A4 ASL i b 8] RS
TR A D EREA IO R, I TR RN 2% 5 5 R AR BRI SEAT Oy, LA I 95 DSy 9%
AR AR 1 SR A U RIS 7 53 P 5 B T TR T B AR DR, eI e 7 LB R [14] 0 IX el mx A de iod
BIWOLIE S BARMG HAEZL Y R 2.

4.3. BUIREIW

DR RE SR A PR A R, U “HOR - VR - ATk W RVAEAR R HORZTH R @O IR 6 R
W AR By B bR SR R S B bR R, PR T IRED &R BRI &, E B
R FER RIS IIZE ; VEIUZ I RLSCE 7> U DL, 58 22 5 PR 7 R LS, e 4L
TS S B AESE, SO A AR L ORI I [15]; AT MR i ZHESh AL VR B, JE i
SEARAL) RGBT S AL RS L7 NS 2 oo tia . WL BoREH . il B RIS 4T
W AR HLEC &, AR AT 5 B XS BRI, HESI AT 5 Sk e Tt & A e

5. RFKHARSE
5.1. M HBEFRIEM

MW B IR B L D BOR SR 88, 2 Bt A R A AR AR N 2SR AT $E R W 4 b )
MR TE B, MR “RRAN - HRE - TR BRI, ZHUSEE KRG R RhEE. KBEES
5RETNGED GEYRAE, RS IT NTINLEI[16]. 16THNE LR 2 BUE-RERIA TR, 2%
EETHEARFELETE DR R, ZEARBEGEMERS N TG, ERERAZEFRRT, F8
T BRAT N AR B R
5.2. ATHEMAREE

A TR B E Rk, FHESOEAER: GOEEERRHMALES HEHRINES, BE
PRI 3D WARAERIE 175K B 8 nT A o R 00 R A A v AR 77 S AL S RE () Re B, S I )
W SHTBMINLE]; TEA ST IS B T = R 6 R 8, (R B IR E S s 50 E B A
=F MRS T E A FARERAL . AR R EE, MR KT R INE A A
5.3. ZahulME gl seig

H AR U EHES) = RO stk #HXEHEIR P HRE R MRENSEZORE, SOk REL,
W as FEEZHLEE T & RGP TRk E e, BN ES S, HIEPEARGKITE &L 8348
LMLy, RF-F VR . = F W EMER P30 Rz BOUEE BE 1 2 oot ek B =X,
B G TF& O big B
5.4, LEMREARIEER

TH 0] & R v B R 55 R HEE S G0 B bR R AR SE R 2 B AR, b3 T SMS
K] AR 325, Bh 1ot yR sz IR X B2 N R0 3 B2 AC HRiH@E T Nz 0 3D A, BRI A e e
BRI FERAAR LS (R AR LT K HES) AN B & &, LEInNTTZ VR IRER, FHREARMHTI M. =&
W E TR & BTy, M aigA P PES 5B E LR ES.

55. K REN

R e ) SR T N R SI R ARV S B 38 A AR WL W 0 R UL B B R A IE S AR RN, HESh R

DOI: 10.12677/ecl.2025.14103122 133 TR 4TS


https://doi.org/10.12677/ecl.2025.14103122

B

W P BURSRI A s #5 5E R M ER R T i L Jm b iU, Bl E Ay A Sy RN B 33
TR ESRHER BT S ATARER VLA AR B 5 DUEIL A, BiX S SR SR R Bk (171 = b
AN R 22 GrAR i R, P BOR GRS AL ORI

6. &t

RESCRETE PR BRI RFE “N - ] - 17 ERWIRZRESE. At isEs oM EmR
TERYERE: HEARIYERE, AR/VR SFHAFRORE T EIWYIRBE B, G 10855 5 28 8 Sk 3
Befptie 208 Pk ERCRYENE, BT AR SRR BB N B R, SEINA P B AT ) R G RL
RedR Tt EMMELEE, B E M E R A, Wit S SR E TR e R gl i, B
BSORE SEFLAE A A& Y 20

FORIKA) N BI=A R T P 5 SE LA Seik s /] () e g Ul e, T F - B Bk 2 R
WP BT S SRR A B A TR AR PR AR, HESIME P FIIG A A R i A, RS
HARRMGE M RGPS EN. HIAARKE, FEAPHE = RCR: ARG B YE, &
PRI K B AT SHESTHUERSE —, BIie 8T RO ST A RS A BRERHE S DXy (IR 32
T TT TS B IR FAE 4L

RNSEIL CULAHFL T ORI AR RS, BRSBTS A E L R R A
O, DERBEFARVE M S BORAL: MRS 37 557728 5 P ARG RIS I AZ O AR HEAR 22, AT IRER
P B2 ORI s RS EVR ERUME, HESNTE MO L SRl G (1 A BRI SL IR . MER EERCR BIE 5 A SO
FEIFIRT, TR FET S AR R TR E IR, R ARRIERS T AL .

BOM

A GBS T SCHRA ) 56 F, e Lk 1) B 4 51 SCHR AR 5 B LA RO . I S AR IF IO 6 42
PERG IS TTUR,  DASAH ISR 7 3 A T I FE il R A SCHESR I R R o SOl R e i 2 BB 5 L
FARE N ST, Y2 T A IR AR B . i DU 5 IR AR SR A, ST R o
P EP

SE

[1]  HhAKE, XI¥E. JTCFEHEF N EIREN, BEMESHET R BRE5F TR, 2023(3): 95-120, 7.

]
(2] HIFE, fECEE, B, 55 T Z A E IRES RO AT AT AE[T]. BUAKR L, 2024(2): 32-35.
[3] 3Ko0¥, HERAR, H=k, %5 VR/AR 58 RERERERM G s M@ it fi[)]. KERHE, 2023(S01): 409-412.
[4] Meyerslevy, J., Bublitz, M.G. and Peracchio, L.A. (2015) Sensory Marketing: Research on the Sensuality of Products.

Routledge.

[S] Heeps, G. (2021) Game Changer. Automotive Testing Technology International, 2021, 100-101.
https://doi.org/10.12968/S1467-5560(23)60019-3

[6] Biocca, F. (2006) The Cyborg’s Dilemma: Progressive Embodiment in Virtual Environments. Journal of Computer-
Mediated Communication, 3, JCMC324. https://doi.org/10.1111/j.1083-6101.1997.tb00070.x

[7]1 ZiAFid. Bilibili “F & RS GE A BEE KT A——LCUEIMN T CY FIRAFCAHIN]. 255
2024(18): 156-158.

[8] Keke, H. and Ming, C.W. (2025) Reconceptualizing Entrepreneurial Marketing in the Age of Digital Commerce: The
Case of China. Journal of Digitainability, Realism & Mastery (DREAM), 4, 1-19.
https://doi.org/10.56982/dream.v4i06.312

[91 ##. &8s Al BFriiga]. EFRA DR, 2022(23): 195-196.
[10]  ETHi, ErRE, ks, 2. £ TEAMEHICTE 0 ZE AR, KEdE, 2023, 9(1): 51-62.

il

i,

DOI: 10.12677/ecl.2025.14103122 134 TR 4TS


https://doi.org/10.12677/ecl.2025.14103122
https://doi.org/10.12968/S1467-5560(23)60019-3
https://doi.org/10.1111/j.1083-6101.1997.tb00070.x
https://doi.org/10.56982/dream.v4i06.312

My &

[11] BrHE, Bi— L. BETRERRNZ WG ELRN 2 ER RGOS LI, FerEAR SR, 2025, 43(3): 126-
128.

[12] 5kl AR 5 R A30]. BF-4e0F, 2021(3): 8-19.

[13] Ohueri, C.C., Masrom, M.A.N., Habil, H. and Ambashe, M.S. (2023) loT-Based Digital Twin Best Practices for Reduc-

ing Operational Carbon in Building Retrofitting: A Mixed-Method Approach. Engineering, Construction and Architec-
tural Management, 32, 2044-2065. https://doi.org/10.1108/ecam-08-2023-0827

[14] &), oFEEREE A SIS R, KNRE I, FJRHBAED]. 4SBT, 2025(4): 17-23.
[15] 3K/NF. 2022 H EDCFEF AR A ). R ERHE R, 2023(2): 2-22.

[16] Chen, Y., Fan, Z., Shi, N., Cheng, B., Huang, C., Liu, X., et al. (2025) MXene-Based Microneedle Electrode for Brain-
Computer Interface in Diverse Scenarios. ACS Applied Materials & Interfaces, 17, 33451-33464.
https://doi.org/10.1021/acsami.5c03798

[17] Kim, J. (2023) Metaverse and Online Dispute Resolution(ODR). The Justice, 194, 302-334.
https://doi.org/10.29305/tj.2023.2.194.302

DOI: 10.12677/ecl.2025.14103122 135 TR 4TS


https://doi.org/10.12677/ecl.2025.14103122
https://doi.org/10.1108/ecam-08-2023-0827
https://doi.org/10.1021/acsami.5c03798
https://doi.org/10.29305/tj.2023.2.194.302

	基于元宇宙与数字孪生的虚实消费融合研究
	摘  要
	关键词
	Research on Phygital Consumption Integration Based on Metaverse and Digital Twins
	Abstract
	Keywords
	1. 引言
	2. 理论框架
	2.1. 感官层(Sensory Integration)
	2.2. 社交层(Social Interaction)
	2.3. 价值层(Value Creation)

	3. 技术路径
	3.1. 元宇宙商店
	3.1.1. 基础支撑层：构建高可靠数字基座
	3.1.2. 交互体验层：重构多维感官交互
	3.1.3. 交易结算层：可信数字资产生态
	3.1.4. 数据运营层：智能决策中枢
	3.1.5. 三端用户入口
	3.1.6. 现存瓶颈与演进方向

	3.2. 供应链优化
	3.2.1. 架构概述与数据流动
	3.2.2. 数字孪生层核心功能与决策闭环
	3.2.3. 应用价值、场景适配与挑战展望


	4. 挑战与治理
	4.1. 技术瓶颈
	4.2. 伦理风险
	4.3. 政策建议

	5. 未来研究方向
	5.1. 神经消费学的突破
	5.2. 可持续性发展路径
	5.3. 去中心化商业实验
	5.4. 普惠性技术适配
	5.5. 法律体系重构

	6. 结论
	致  谢
	参考文献

