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Purpose: This study aims to propose a novel supplier-managed inventory model called Block-SMI,
which is based on blockchain technology. Block-SMI is a customer-supplier collaboration
architecture that utilizes blockchain technology to divide the main service integration problem into
smaller sub-problems, each dealing with a smaller portion of the service/demand pool. Block-SMI
aims to utilize the capabilities of blockchain technology to address the limitations of centralized
approaches. Centralized approaches often struggle with large-scale problems and struggle to derive
near-optimal solutions efficiently. By leveraging blockchain technology, Block-SMI seeks to
overcome such challenges and achieve more efficient and effective solutions. Block-SMI operates
under the same hypothesis as the supply chain collaboration model and seeks to address the
challenges of scaling by utilizing the decentralized and distributed nature of blockchain technology. In
this paper, the application of Blockchain technology and its potential for successful SMI
implementation are investigated. The framework includes a mathematical model for multiple supplier-
customer order fulfillment which is embedded in the blockchain framework. Some cases are studied
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to evaluate the performance of the proposed model compared to the literature, discussing the details of
its blockchain framework.

Design/methodology/approach: First, a mathematical model has been formulated and developed.
Then, the mathematical optimization of NLP with an objective model has been developed. The
proposed model has been solved by GAMS software and a genetic algorithm. The problem has been
solved in a centralized network using a genetic algorithm to provide the total cost value of supply
chain management.

Findings: The objective function of Block-SMI aims to minimize the overall inventory cost within
the entire supply chain management. This cost includes the expenses borne by both the supplier and
the customer. This objective function is evaluated by all solvers and customers, and it is used to guide
the matching process of customer demand with suitable suppliers. The aim is to find an optimal
solution that minimizes the overall inventory cost while meeting the customer's requirements and
ensuring that the supplier's capabilities are utilized effectively. By minimizing the total inventory cost,
Block-SMI aims to reduce the overall cost of supply chain management and improve efficiency. To
evaluate the effectiveness of Block-SMI, several scenarios were conducted. These scenarios involved
comparing the proposed method with a centralized mechanism that was commonly employed to
handle similar types of problems. By comparing the performance and outcomes of Block-SMI with
the centralized approach, this study aimed to assess the advantages and benefits of utilizing the
decentralized blockchain-based solution. The characteristics of Block-SMI were further described and
analyzed, and the results demonstrated that Block-SMI is an effective solution for supplier-managed
inventory problems, especially for large-scale scenarios.

Research limitations/implications: The most important limitation of the model, which can be seen
as a development, is that the potential of the smart contract has not been used in the field of
optimization.

Practical implications: Applying the proposed approach from the point of view of managerial
insights, highlights the fact that the application of Blockchain technology enables the platform for
managing the solvers’ contribution to the assignment of supplies to customers as new service provider
business models. From the point of view of business model competency, solvers as assignment
service providers must increase their competencies for better performance in solving their sub-
problems. As a solver uses more time to proceed with its algorithm and get a better answer to increase
its reward, other solvers may announce their solutions with overlap sooner. This causes persuades the
solvers to restart the sub-problem formation.

Social implications: The framework applies a reward policy mechanism to both promote the near to
optimum assignment for solvers and also benefit them from the yielded optimality with the
blockchain token model. Finally, the proposed frameworks enable the detection of possible conflicts
among the solvers for overlapping sub-problems and avoid the announcement of in-feasible
assignments regarding supplier capabilities and customers. The findings imply that the yielded
optimality of consolidated sub-problems is better from the point of view of solving time and resulting
from optimality.

Originality/value: The proposed new mathematical model innovatively has investigated the supplier-
managed inventory platform based on blockchain technology and uses the results to optimize time and
cost reduction between stakeholders.

Keywords: Supplier managed inventory (SMI), Blockchain technology (BC), Order assignment,
Supply chain management (SCM)



\YY J:?.L’ Y¥ &L:i Y o)w NY 69 ‘&:JL:;L&.G).,\.:S‘; C_,.J”J.:”ijé L):‘Aﬂ}i
V10-8) o VTN e /0) 5 L VE Y/ A/A il s

d https://doi.org/10.22108/POM.2023.139586.1535

7 °""Suz'°u b 5 0y pke (397 90 s lew ST Je 3 g
o SN g,

Towle i o o Al O Oley < emB L,

rezaghasemi@mut.ac.ir <0l 5l 0,8 il Sl zxs oK (s lige 05,5 skl =)
akhavan@qut.ac.ir <0l | o3 (o3 xis olS2S5 ¢l 0aSTE1S sl =Y
fvalilai@sharif.edu (oLl (P R Liils (oSSl 5 bl (S ) oo r)l_c 43@))'@ oSSl SLuisls =Y
morabbasi@mut.ac.ir (3l »1 O 5 ¢zl Sl mins o850 (s wige 058 Sbskid ¥

:Hv_a w;jjmjé u.:AL Ef:>u) L;.\AL«A 6\f)bm‘y&mmwﬁt .]a.w}; olily ple (6345 g0 Io-\._.i?
Gl I ol L3 S e Sl s el b s (g3leting 2 1 6o 635 30 oSl OF 3 45
UQ}WMT)SJA&J}LAQ‘) é.;.;) JLL“.;‘ gYLr )L«.’;&\ck.ﬂfa.\“su:;u .k..vj; a.,\..;CAiJ.LJ.A 63}7}‘4*:‘“1“"":;3}‘
3 e Jedsay a8 ol L i Oleisd G bl Ml (I8 Sl ey pilie el pl el S Sae
SO osled 5 ols adlas b ds gsasy (Al 5 Coglae bdesls cuslas 5o g gL3 5 4 ledbl )t gLl
b o SN ol S s oS al a5 oAy e (635 50 Gy STl Sl 1 OF ol 5 o
Sidle 5 53 S el oly Jde G Jald gl cnl il 638 slgiiy 0L 2t 5 OEAS el Soales (51
)&;ﬂhjf};ﬁb U)yeeuu:ﬁtjéwu}:)w d’l‘)““? rl}u\ LS‘J" c&:.’;w)j:.dta ﬁ)}g‘)w
jj_g/w.la 6“(‘“—”“?”@'3"-‘@‘”;{“@01@*?6% u?)b. CJL_JJ?- S)L{)AASC,M‘ o3l3 QLJ;J &UW

el 03 S aolie SuK L e S (sl LB a1y S jee 8

U’?“U 0 a2y S e cui)l.ﬁwlu.a.raérﬁ‘k‘)ﬁ SO g yele ‘au\LASW‘U .]a.w); S35 0 Co e Z‘_ng..ls 6&93‘}

2423-6950 / © 2023 @@@ ® Orcid: 0000-0001-6256-3288 «J siuus oives 5
BY NC ND

This is an open access article under the CC-BY-NC-ND 4.0 License (https://creativecommons.org/licenses/by-nc-nd/4.0/)



https://doi.org/10.22108/pom.2023.139586.1535
https://creativecommons.org/licenses/by-nc-nd/4.0/

VEY J:;L£ ARE &Li An A)Ls.i NY 69 gC.‘L:l.«.G)J.:l}J c"ij‘i"‘"’): JZAJ}g/Q\c

PRV
o 31 IS5 S se Glesle it b adsl slse el oS 55 0 DT placiyT 3 4 el 6 s ke

Osde 5ol (slae o3 sla Stomy (Y18 00 5 Sopnd YA S 5a) 515 odge  Olaiisd oy |

iy 5 o Bl Sl b SV (5 ot (i 3 Ao 3l 6355 IS (S Jol 58 B s
i Gl Lol 5 as e 55 ol sl 53 sage Dl 8 Jhe (55 50 Cu pde laoakad {JP)&:JLG%‘
e ey ol el et el i 8 s il a3l el s s usa 2D «
Ll o Soge S Gl 5 (535 30 S ke L2 Oé’}“ﬂ W5 ot LaS5 5 ey < Sl (5505000
LS s A sy sy e (635 50 (1YY OLSn 5 Sl 700 ¥ 0L 5 D Gl (63 5 50
SLelie | 9,8 oo o & el 55 (Silogs ST 1 (S0 (S35 50 kiS5 O 3 oS el (351 2
B gy 0y e (535 g0 by (V00 YOS 5 580D s o 81 s Olakisd (6 3L
il e ssba 1 0L rie 5 DS el o Salen 5 (5)5en 5 28l 1 (535 50 (slaw a oS s
ol O O s 5 Culdis YV MOl 58) dis s s Ly eeB 63 LS 5 233 5 das e

uilj"t—"’ E&S&M\) aJ;;S&:A;U :\l.:.w)st..s aJwﬁCﬁiﬁ.,\A (8347 90 .U.(.LJ« Qﬁb}a «leSb| ..Lobls QL’J>- YoV

5 IEL 2y o s (6t Slaesls 4 il B 5 5 slowl 0diS el G b3l L 4 315 5L (6 st 4 0diS 1pnels
L el By e (935 50 o go Sl g0 03 51 LAS ealitad o3 5 (635 50 (6 3leiigs (ST cnlie ASSILL
IS STal o Sledbl 5,68 oy i s e ookl 00K G slazel sloul 3 [SKie @ oS sl
SAeS! (S STzl 4l 53 ot 55 4 Sl cpl LIS 3 51 el & s 0Lk Yool o355
S pide 3 e 33050 51 Qlaid 53 DI sy okl 5 esls 581,058 0 daesls Codlid S s e slie b3
Sl iy Bl b oS oal Uy 357 30 S e 5l (V14T 2518 5 edSLals) ol (535 50
OB syl A yay Aol b pl S o sl b b o Sl Jsls gl 1y (el s ¢ oli e
s3aze a3t S pate ASE G Sy o 350 0 ol 0 diS nl a5 (63 5o Sy ke Dot
Sl Jolize slazel oledlbl STl dile o053 5o 5 s ddo e (6357 30 el Cusdh g0 (5|2l (gl
SLadU OB As S o (VL slad o ol L (Y4 530 5 GeadSLls) S SV 5b (6550 5 g
3 alpe S L1 oS el s (35 5o ke sl (b b szl 55 5 sy ladnl 3 5 w5
Ay (935 g0 S e Al 51 (510500 8 0Bl SEa g% s p 03 LS o S sk OF B
Jls 3 o it il o e Al SO a0 ol b gl s SO oS oS s
Stz Sloj a8 s oS Ll oS 5 Slepdsn 3 loingy Ble (p o s b (50l
NS stk sl Ble o sl 4 e S pa sl op S s el 0353 T - 4 3
(b e (5 5maal At 311 Gl 31 L At ps e EL il 5L ples gl Ol 4 ol (S (S o
S 3 (6 e 5 0l el e Lol 5 Sl s b e 2l 6 Kair s ba lew ool LTS

MQJSLJ‘S@)L&\J\)&B; 6@&})}\5)%‘ cadien Cf w\éw’w_}éb?}p g:,\.iﬁ.«\.ﬁ



0/ U, Kn 5 ol Lo,/ cpr SH ‘5J‘,L:.§)3L;'J¢a.u:5w5‘.§ b g oAby e (6357 80 0 lhw jamads Jde 3 g

(,,w_ﬁ\ sl eSS 6uﬁﬂ_§3\ RTINS d,w Ol 53 1y omely gmon La iy ol 45
5T amse SIS s ST e s sl ss SIS ST plsl ol o S (S
Ot il o 4 S ka3 0diS el Al st (635 50 S re L3 Gedal Sl g5 y3 Al 3 w0 8
b Jomoly S LT Il ol b il g ool 3L 8l sl  LalSS (slaazs, 5801 (535 (slaSiasS
(ot 550l Pl Slslons Sz s 10 L LT oS A0S a1y Jglins Olesoe 53 15 g
e (1Y T s s el 5emmelB]) S o onalin i el s s lB oy e (634 40 ASLe
Slods OBl 4y 3L 0l el v sas (9355 50 o e (S5lwesls 5l e S (655 1 eslinal
Sosld Slesla il Ly ol cpl 558 o0 i olhw = 5350 5 SIS glaauga RalS w55 e ST
S Bl b sl 6%,:;5\): Sl 6l dadiga 6u>\>,53 S48 ol 0l g 51 e SO
o S sl b (VY OLKes 5 e oY) MO 5 e l) LS e e3litul sddis

Spd e b, Skl 5 il wsls (108 S1adl a Jbld S S e Co i | edda pde (6555 g0 J gl
sl o.,\_L;S&:AU s g4 0 S0 5o (6355 30 J*i‘f’)’ Ol sl s of by e o S (g sl
o3l il 03, Sl 355 4 (el I3 5 (539 sm ke Bn 53 |y e S S 5 Oliee 5 o
5ot LSSy e (Sl ol e el bty il i lagtns S0l o SO
S5 s (8 (S st el (Y8 MO 5 L) 355 g0 el 8 ol 53 83 50 A 5
SO 5 S 85 S 5 Ll S jene b 08 S RS0 b e s sba B 4S e sbul (b
LSS (gl ptoms oloms ol 53 adas oo OLES 1y o SO (golams VS0 (Y0 Y0 O en 5 jas ¥4 T
Al e a0l s s sbas O s Sl s 5 353 g0 ol b b oo aS il s ST S

LSl Sl as W ST 5 558 e Cel SISl 5 el il DL e (B S e oS (g sba

[=] [= - -

V81 TOTT Y sy TTTT ¥ a8y m:; o

Fig. 1. Blockchain architecture
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