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4.2 REPR: BEEN
EREIE T XEE R 5 B AR A
SO AT G T3R80, A B FREE A B
Pt AR BEZ 1 X BREESOR R I e 52
B, XHUEEROR IR GBS 25 1L B 2 AE {10 B
SRS TR U, BT N R I & ST
MR- 2023 4R9 A BURBHER G [ TRyHRAT
e T3 T RO R MR RE A 299 a g R 1L 1 6
Sl R AR DT 58, D T 220 DX RBE R
REG R, K AR P IR o i 2 B i ik 2 KU
3 oA TEAE XU FH A IRV 8 7 XU RS 2 i 2 B e
TEAT RE )2 BN D0 T B3 bRk, Xk
HER A5 2 RS K DA A A ARG, 5
BRI 33 3, Sk o e R4 K S A KU
KRR LY)E , i T A7 638 1 XU T g AR AT K
T A R S ol 9 2 4 AN S T R DK
PR, BT B R Rk — 2 Al AR BEBE 3, B LAy

o e Al ARSE AT Hp g SO A A XU
TR DB AR i Ak I R R LB A (A e
(0,1)), W25 & RE 5 29 i i o i Al o o e 31
HPT(H) =0+A(1-0), Hr EFRTS #8518

RS A .

W7 ERES AR TE BN mAk
i o i B ek A R FIARAT BB LA, B Ty >
Iy Iy > I

T 45 TR R A X KR AR S AR

SRR AR UN (B R, S ERAT T o RE A 24U RE

5 B FC R S KUK, By 1E B B R R
R R, BRI, 3 o g AT R
B BT T R A 2 5 W B A 2 o 2 7
MILIETE T,15TE TS A58 T H £ 5 Bt &
P HIB AR AR (P > Py, I, ST R
AR (T > Ty ) . B T A6 24 AU e
1%, BATA S LR AR (7 < 7™ A5 i 5



%

W

el %

{5 s DX X % 45 240 ROBUUR TE A R B (1 5 P B 9

— 115 —

L T LA WA, 2
(I > ). AL AR R G0 4 A 1
T R 424 T L B B S4B
PO 55 2 5 2 1 (0 3, AT
A4 TSR

5 #RiE

AL B T A Y AR ] B ) 1 2 U R
il i i ) B B, DX BRBE B AR 149 N A B
TP PRI AT 55 R X R S AR X B
S ZYSOBUIR T M L 6 7 A 114 P RS8O, £ B AN X
e S ARG R 7R = WAR T S TR U R =]
IR SRR N AT PR IE b &2 507
P 33 R SRR S 8 R0 5 0 o o e e 204, 45 21
DX BRBEE AN 252 55 7 7 DR SR A0 14 187 S0 R A
7 R R RZ . AR50 9, MR 5 S5k 11 R0l B JAS 41
FARESIAT 1 DX RS AN 25 v/ Al B R 5%
T XERBERRRENS 21 BE R R LR BE , A
IS A R 25 0 DX R R AR A R AN PR 2 i
SO AT G518 3 B RO 1 R R IR R Z —. &
WF.

1) X B4 17 A RE G5 Al 5% e 11 00 i 5% A
PN TR R /Nl Rl 9E B85 — D7 TR T
1o SO Al B AT R Y AR AR R BE B T 5 )
— 5 TTFAAR 1l M) 5% (o G L SR ) I AS 3R A

2) IXHRAE SR 1 T S8 7 Wil 85 0 % i A
Z 5T, TAE B AN TR G500 % v Jot

2 % 3 Wk:

ZAE R AERAT A ), X o 2B i AN SR X
Bei)a  HRATRERS A RN X R R R R RS
1 SO AR T R fRRRR A AT I o 249 KU T
1 o e A B T R A8 5 52 SN IE A AY R R IR
A AR A DR A A L R B Ah B RE R 2
REAS A5 I AR 47 ik Al FEXUBS: , i — 2 $ i 15 R
ANTOE TR G5 fift S IO X e o R A AN AR AT A B
e,

3) RA M TR G A AR ™ I 1
Y& BT RERS AR S AN X R M S8R P 3R i £ BA
YRR G AR 8 4 2 B 1 R A T AR A M) %
TFEMRE S N TR SEENAA RS RE
R, A7 A P

IFFEL5IE ] Dy DX A 45 4 R 1 5 R 4 il
AR R 6 T 36 B A 50 5 v A T PSRRI
HUS /R, —J7 1, XPEEHOR B AE B AR A T4 R Xt
DR A PTG (0 v P, B ORG v 1 1R 5
St A, B AR T 249 XU TRT IR o o Al 37
BRI MEBE DI, DEFCRAR AR, I, AT A
1 S A R L PR A Bl X L PR A R B A
ZA R KAE TRG VL B Rl Y A R L Ah,
BAT IR BE A 20 N, DURE 900 R XS
TEFEIE. 75— 7 0, 725 S8 77 R X L HOR
s, 0 325 I 2% 25 B A S AN R 5 Ak R0 A T
St I3 WA o K 4 ke SR Y S 25 A B
P ARG O AT B ARARMETE AT L LAR 19
AITEETF . D% 18 X HHEHAR 1 52t i A 41
[l @ 2% i h 55 = J7 4 olk 42 Bt X He g B R
55

I

[1]Tsay A A, Agrawal N. Channel conflictand coordination in the e-commerce age[ J]. Production and Operations Manage-

ment, 2004, 13(1): 93 -110.

[2]Lee H, Tang C, Yang S A, et al. Dynamic trade finance in the presence of information frictions and fintech[ J]. Manufac-

turing & Service Operations Management, 2022, 25(6) : 2038 —2055.

[ 3 ]Iyengar G, Saleh F, Sethuraman J, et al. Economics of permissioned blockchain adoption[ J]. Management Science, 2023,

69(6) : 3415 —3436.

[4]Ying H, Peng X, Zhao X, et al. The effects of signaling blockchain-based track and trace on consumer purchases: Insights

from a quasi-natural experiment[J]. Production and Operations Management, Available: doi. org/10. 1111/poms. 13968.

[5]Hastig G M, Sodhi M S. Blockchain for supply chain traceability: Business requirements and critical success factors[J].



— 116 — O OB ¥ ¥ 2025 4F 5 J1

Production and Operations Management, 2020, 29(4) . 935 - 954.
(6] 20, PR 1. XIRBEMRREALNHE: PRAC. SSitiie SRELT]. M MIFE, 2021, 24(5): 192 -201 +212 +
202 -203.
Li Yongjian, Chen Ting. Blockchain empowers supply chain: Challenge, implementation path and prospect[ J]. Nankai
Business Review, 2021, 24(5): 192 —201 +212 +202 —203. (in Chinese)
[7]Choi T M, Kumar S, Yue X, et al. Disruptive technologies and operations management in the industry 4. 0 era and beyond
[J]. Production and Operations Management, 2022, 31(1): 9 -31.
(818 f&, TKERA. XIRBEHORTE L GUH AR AT LRIR [T ] RER A4 (RE &), 2018, 20(3) : 193
-201.
Xiong Xiong, Zhang Jinyi. Research on the application of blockchain technology in multi-field[ J]. Journal of Tianjin Uni-
versity ( Social Sciences) , 2018, 20(3): 193 —201. (in Chinese)
[9]0lsen T L, Tomlin B. Industry 4. 0: Opportunities and challenges for operations management[ J]. Manufacturing & Service
Operations Management, 2020, 22(1) . 113 -122.
[10]Zhu S, Li J, Wang S, et al. The role of blockchain technology in the dual-channel supply chain dominated by a brand own-
er[J]. International Journal of Production Economics, 2023, 258 108791.
[11]Choi T M. Blockchain-technology-supported platforms for diamond authentication and certification in luxury supply chains
[J]. Transportation Research Part E; Logistics and Transportation Review, 2019, 128 17 —29.
[12]Niu B, Mu Z, Cao B, et al. Should multinational firms implement blockchain to provide quality verification? [ J]. Trans-
portation Research Part E: Logistics and Transportation Review, 2021, 145. 102121.
[13]Babich V, Hilary G. OM Forum-Distributed ledgers and operations: What operations management researchers should know
about blockchain technology[ J]. Manufacturing & Service Operations Management, 2020, 22(2) ; 223 -240.
[14]Pun H, Swaminathan J M, Hou P. Blockchain adoption for combating deceptive counterfeits[ J]. Production and Opera-
tions Management, 2021, 30(4) . 864 - 882.
[15]Choi T M, Feng L, Li R. Information disclosure structure in supply chains with rental service platforms in the blockchain
technology era[ J]. International Journal of Production Economics, 2020, 221 107473.
[16]Song Y, Liu J, Zhang W, et al. Blockchain’s role in e-commerce sellers’ decision-making on information disclosure under
competition[ J]. Annals of Operations Research, 2023, 329, 1009 - 1048.
[17]Love I, Preve L A, Sarria-Allende V. Trade credit and bank credit; Evidence from recent financial crises[ J|. Journal of
Financial Economics, 2007, 83(2) . 453 —469.
LI %R AR, JAK 55, Bhimot. HET 984 2 sl 208 7 ) USRI 1 2 1 57 2 £ B85 B B0 T S S dm SR 2 e PSR E 5 [0 ]
RYTRMIE S5, 2017, 37(5) : 1254 - 1264.
Guo Jinsen, Zhou Yongwu, Zhong Yuanguang. The selection of trade credit and advance booking discountcontract for dual
channel manufacturer with the retailer’ scapital constraint[ J]. Systems Engineering: Theory & Practice, 2017, 37(5):
1254 - 1264. (iin Chinese)
[19 ] Devalkar S K, Krishnan H. The impact of working capital financing costs on the efficiency of trade credit[ J]. Production
and Operations Management, 2019, 28(4) . 878 —889.
[20]Yan N, Sun B, Zhang H, et al. A partial credit guarantee contract in a capital-constrained supply chain; Financing equi-
librium and coordinating strategy[ J ]. International Journal of Production Economics, 2016, 173, 122 - 133.
(20 )8, SO, WRAEse. A0 py 5% b S o7 $R AR AL i e (B2 F 5 [ ] 48 BRL 4 %4 4k, 2020, 23(7) : 99
-115.
Huang Jiazhou, Lu Qihui, Chen Xiangfeng. The impact of buyer guarantee mechanism on financing suppliers program[ J].
Journal of Management Sciences in China, 2020, 23(7): 99 —115. (in Chinese)
(22]07 %, & W, AW ZIETEREHES BRI )]. RE LRI 55, 2018, 38(1):
135 - 144.



54 2 RRAE . DXHURE N U < 24 SRODUAR I RN 6 (19 3 R F 5 — 117 —

Fang Lei, Xia Yu, Yang Yueming. Equilibrium of supply chain financing decisions considering retailer’ s sales efforts[ J].
Systems Engineering: Theory & Practice, 2018, 38(1): 135 — 144. (in Chinese)

[23]Tang C S, Yang S A, Wu J. Sourcing from suppliers with financial constraints and performance risk[ J]. Manufacturing &
Service Operations Management, 2017, 20(1) ; 70 - 84.

[24]Wang K, Zhao R, Peng J. Trade credit contracting under asymmetric credit default risk: Screening, checking or insurance
[J]. European Journal of Operational Research, 2018, 266(2) ; 554 —568.

[25 1 Hok i, #T R, e FETRER SR 5 5 (5 ST RCE N S AN S ke[ ). R TR 55
e, 2018, 38(10) ; 2479 —2490.
Chen Yonghui, Meng Ziliang, Zeng Yan. Trade credit loan pricing and supply chain financing patternchoice based on re-
tailers’ heterogeneity[ J|. Systems Engineering: Theory & Practice, 2018, 38(10) ;: 2479 —2490. (in Chinese)

[26]Yang S A, Birge J R. Trade credit, risk sharing, and inventory financing portfolios[ J]. Management Science, 2018, 64
(8): 3667 —3689.

[27]Lin F, Shi Y, Zhuo X. Optimizing order policy and credit term for items with inventory-level-dependent demand under trade
credit limit[ J]. Journal of Management Science and Engineering, 2023, 8(4) : 413 —429.

[28 ]Kouvelis P, Zhao W. Financing the newsvendor: Supplier vs. bank, and the structure of optimal trade credit contracts[ J].
Operations Research, 2012, 60(3) ; 566 —580.

[29]Cai G, Chen X, Xiao Z. The roles of bank and trade credits: Theoretical analysis and empirical evidence[ J]. Production
and Operations Management, 2014, 23(4) . 583 - 598.

[30 ) haots, JEKkSs, M, . B v U TE AT S E i) EHA =k, 2011, 14(6) . 57
-67.
Zhong Yuanguang, Zhou Yongwu, Li Baixun, et al. The retailer’ s optimal ordering and pricing policies with supply chain
financing[ J]. Journal of Management Sciences in China, 2011, 14(6); 57 —67. (in Chinese)

[31]Kouvelis P, Zhao W. Who should finance the supply chain? Impact of credit ratings on supply chain decisions[ J]. Manu-
facturing & Service Operations Management, 2018, 20(1) ; 19 -35.

[32]Deng S, Gu C, Cai G, et al. Financing multiple heterogeneous suppliers in assembly systems: Buyer finance vs. bank fi-
nance[ J]. Manufacturing & Service Operations Management, 2018, 20(1) ; 53 - 69.

[33]Chiang W K, Chhajed D, Hess J D. Direct marketing, indirect profits: A strategic analysis of dual-channel supply-chain
design[ J]. Management Science, 2003, 49(1): 1 -20.

[34] Arya A, Mittendorf B, Sappington D E M. The bright side of supplier encroachment[ J]. Marketing Science, 2007, 26
(5): 651 -659.

[35]Li Z, Gilbert SM, Lai G. Supplier encroachment under asymmetric information[ J]. Management Science, 2014, 60(2) ;
449 —462.

[36 X ALIR, TRAHE. T 1l 37 i A4 10 S AU T8 vh 5% 5 b R i S 29 et (U], o A BRL A, 2014, 22(5) .
61 —68.
Zhao Liqiang, Xu Jiawang. Contract design for coordination conflict of dual channels supply chain based on e-market[ J ].
Chinese Journal of Management Science, 2014, 22(5) ; 61 —68. (in Chinese)

[37]Ha A, Long X, Nasiry J. Quality in supply chain encroachment[ J]. Manufacturing & Service Operations Management ,
2016, 18(2) : 280 —298.

[38]Zhang J, Li S, Zhang S, et al. Manufacturer encroachment with quality decision under asymmetric demand information
[J]. European Journal of Operational Research, 2019, 273(1) ; 217 -236.

(3912 i, #EmJr, B THER AA S G SR R E R B3 IR T E )], PR ER, 2016, 24
(1): 107 -115.
Li Hai, Cui Nanfang, Xu Xianhao. Game analysis on the interplay between introduction of store brand by retailer and direct

channel by manufacturer[ J]. Chinese Journal of Management Science, 2016, 24(1) : 107 —115. (in Chinese)



— 118 — O OB ¥ ¥ 2025 4F 5 J1

(40 JVFIIRE, PIRRZE. oK BN SIL =X BEN BT AR SRS O REm [T ]. A5 BRRA2 4, 2020, 23(12) : 75 -90.

Xu Minghui, Sun Kangtai. The impact of demand forecast sharing on supplier encroachment strategy[ J]. Journal of Man-
agement Sciences in China, 2020, 23(12): 75 -90. (in Chinese)

[41]Lan Y, Lu P, Pan C, et al. The effects of medical insurance and patients’ preference on manufacturer encroachment in a
pharmaceutical supply chain[ J]. Journal of Management Science and Engineering, 2022, 7(2) ; 243 -265.

[42]Chen J, Zhang H, Sun Y. Implementing coordination contracts in a manufacturer Stackelberg dual-channel supply chain
[J]. Omega, 2012, 40(5): 571 —583.

[43]Xu G, Dan B, Zhang X, et al. Coordinating a dual-channel supply chain with risk-averse under a two-way revenue sharing
contract| J|. International Journal of Production Economics, 2014, 147 171 -179.

(44240, IS, B/NR. SUGEAE T 5T CSR 1™ dh DR (5 S 4 b AR BRI [ )], A5 BRb 2224k, 2022, 25
(3): 88 -106.

Li Yuhui, Ni Debing, Tang Xiaowo. Signaling product quality via corporate social responsibility in dual-channel supply
chains[ J]. Journal of Management Sciences in China, 2022, 25(3): 88 —106. (in Chinese)

[45]Li J, He Z, Wang S. A survey of supply chain operation and finance with Fintech: Research framework and managerial in-
sights[ J]. International Journal of Production Economics, 2022, 247 . 108431.

[46]Chod J, Trichakis N, Tsoukalas G, et al. On the financing benefits of supply chain transparency and blockchain adoption
[J]. Management Science, 2020, 66(10) ; 4378 —4396.

[47]38 o, BEERIR, sK—Mk. DXHREE VB S ELN R Qs (1] RIS, 2021, 37(2): 22 -34 +3.

Gong Qiang, Ban Mingyuan, Zhang Yilin. Blockchain, enterprise digitalization and supply chain finance innovation[J].
Journal of Management World, 2021, 37(2): 22 =34 +3. (in Chinese)

[48 ]Dong L, Qiu Y, Xu F. Blockchain-enabled deep-tier supply chain finance[ J]. Manufacturing & Service Operations Man-
agement, 2023, 25(6) . 2021 —2037.

(491X #&, #5g, £ % JETXREEEAMEB RN EERTORIT]. RE LRI 558, 2021, 41(5) .
1179 - 1196.

Liu Lu, Li Yongjian, Jiang Tao. Supply chain financing strategy based on blockchain credit transfer function[ J]. Systems
Engineering: Theory & Practice, 2021, 41(5) : 1179 =1196. (in Chinese)

[SO1pt 72, HHENI, W FF. SRR RAE T (05 S A M E R 2 m [T ] A PRk, 2024, 27(2) 2 95
-119.

Cheng Cheng, Yang Shenggang, Tian Xuan. The impact of supply chain finance on firm value in the context of Fintech em-
powerment[ J |. Journal of Management Sciences in China, 2024, 27(2): 95 —119. (in Chinese)

[51]Zhang T, Dong P, Chen X, et al. The impacts of blockchain adoption on a dual-channel supply chain with risk-averse
members[ J]. Omega, 2023, 114 102747.

[52]Zhong Y, Yang T, Yu H, et al. Impacts of blockchain technology with government subsidies on a dual-channel supply
chain for tracing product information [ J]. Transportation Research Part E: Logistics and Transportation Review, 2023,
171 103032.

[53]Xu X, He P, Zhou L, et al. Coordination of a platform-based supply chain in the marketplace or reselling mode considering
cross-channel effect and blockchain technology[ J]. European Journal of Operational Research, 2023, 309(1) ; 170 — 187.

(5418 =, B3, b o6 BRI EERT O P sl i XU E (N B E N S RE R ()] Ro LR 550k,
2022, 42(11): 2976 —2989.

Liang Xi, Nie Siying, Yang Qian. Dual-channel supply chain pricing decision and channel selection considering consortium
blockchain and order volume fluctuations[ J]. Systems Engineering: Theory & Practice, 2022, 42(11) ; 2976 —2989. (in
Chinese)

(551 B, HaR. JETXHHERITY 2% MUY XU IE AL 55 € o 5 RE R )] h EAE BB, 2023, 31(5) .

29 -38.



5 4 2 RRAE . DXHURE N U < 24 SRODUAR I RN 6 (19 3 R F 5 — 119 —

Liang Xi, Xiao Jinfeng. Blockchain-based dual-channel supply chain pricing decision and online channel selection strategy
[J]. Chinese Journal of Management Science, 2023, 31(5): 29 —38. (in Chinese)

[56 ] rpl — 3 Wb N BE 55 I 55 R h Ly, BUZRKORE. 2020 X BREEMIIRUI 55 BB SO i [ R ] 2020.
CISCS, JD Digits. 2020 Blockchain Traceability Service Innovation and Application Report[ R]. 2020. (in Chinese)

The impacts of blockchain technology on a dual-channel supply chain with
capital constraints
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1. College of Economics and Management, Beijing University of Technology, Beijing 100124, China;
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Abstract: Blockchain technology (BCT) can alleviate information asymmetry between banks and enterprises
while enhancing product traceability in dual-channel supply chains. Considering both the mitigation of infor-
mation asymmetry and market potential incentives offered by BCT, this paper constructs a game model of the
capital-constrained dual-channel supply chain consisting of a manufacturer, a retailer, and a bank. The equi-
librium decisions and profits of each participant in the two scenarios: No BCT adoption ( Scenario N) and with
BCT adoption ( Scenario T) are derived. Further, the impact of BCT adoption on the retailer’ s financing envi-
ronment and the equilibrium results are obtained through comparative analysis. Several findings are obtained ;
First, BCT can improve the financing environment for the retailer by reducing financing gaps and costs. Sec-
ond, the market potential incentive effect of BCT positively affects all participants, as it allows for increased
market potential in both channels. Third, the information asymmetry mitigation effect does not positively affect
all participants:; It is always favorable to high-quality retailers and banks, while it is always unfavorable to low-
quality retailers. It is favorable to the manufacturer only when the retailer’ s own capital is relatively large. Fi-
nally, smart contracts can help the bank avoid moral hazard and further boost the positive effects of information
asymmetry mitigation on both the high-quality retailer and the bank. The findings may have implications for
BCT adoption decisions to facilitate inclusive finance and supply chain traceability.

Key words: blockchain technology; dual-channel supply chain; capital constraints; information asymmetry ;

traceability



