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Abstract

Background and Obijective: Increasing greenhouse gas emissions and pollutants has led organizers
and researchers to seek to design and set up networks that focus on environmental factors and reduce
pollutants in all sectors. Therefore, the main objective of this paper is to present a fuzzy mathematical
programming model for the green closed loop supply chain network, taking into account customer
relationship management.

Method: This is an applied-development study implemented in Saba Battery Company. In this study, a
mixed integer linear programming model is proposed for designing a closed loop supply chain network
that seeks to minimize costs and minimize environmental impacts. Also, the concept of customer
relationship management in the form of the third objective function has been added to maximize the
amount of worn-out product collected to this model.

Findings: Given that the proposed model belongs to the NP-hard category, a multi-objective genetic
algorithm is used to solve the model, and finally, the Pareto's solutions are determined. Based on the
results, the two objectives of the economic and environmental objectives are contradictory. That is,
moving each one toward the desired one requires movement of the other objective function to the
undesirable.

Discussion and Conclusion: In this research, the proposed mathematical programming model has been solved
with a multi-objective genetic algorithm, which results indicate the location and capacity of the facility, the amount
of production, the amount of inventory and the amount of transportation of the products.

Keywords: Supply Chain Network Design, Green Supply Chain, Customer Relationship Management,
Multi-objective Genetic Algorithm.
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Figure 1. Suggested Closed loop supply chain network for Saba Battery Company
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Min Z1 = [ZmZhS‘?mh.Mmh + Zthﬁzh-Lzh +¥, Zhgboh-ooh + Zthﬁph -Pph +Zi2h§lih -Iih] +

[ZaZm X1 Zu CTMapmu - AMLagmiy + 2a X1 Zn 2w CTLainu - ANLamu + Xa 2 Zo Zu CTNanow - ANOgnou

YaXs Yo XuCTSasou - ANSasou + XaXo Xp Xu CTOdopu - AMOgopy + Xq Xp Yo X CTPgpcy - ANCapeyy +

Y4 Xm 2 CTD apmu - AMP gy + Ba X Xi X CTlapi - ANPgpiny] + [Xa Yo TCHapm - TDgrm + Xq 24 TCLgy . TLay +

Y40 TCD0g.TOgo]* [ZaXm TCDam - TMam + Xq X TCPay . TDDayy + Ty Xie Yom Xow HKHpie - ABK ey +

¥4 X0 X0 XuTCOu0-ANOgony + Xa Yo Xs Xu TCO4o - ANSaosu ] + [En XaTCla - TEDna] + [£a Xn MPDg . QCR4n. KCZ

+ Y4 Y MPD,.QCSy5. KCZ + CX.KCX + CY.KCY + CR.KCR + CK.KCK + CL.KCL] — [24Xc Xp X MPy. . ANCaper ]
M

Min Zz = [24 Xm Zn CAam - Mun + LaXp 20 CADgy . Pyt Xa Xy Xn CAlyi Iin] + [Za Xm 21 Zu ETMamiy - QZLgmi +
Zd Zl Zn Zu ETNdlnu . QP]dlnu + Zd Zp Zi Zu ETOdpiu . QPdeiu + Zd Zp Zc Zu ETPdpcu . QPLdpcu +
Zd Zn Zo Zu ETanou . QPMOdnou + Zd Zs Zo Zu ETRdsou . QPMCdsou + Zd Z() Zp Zu ETSdopu . QPMVdopu +

Zd Zp Zm Zu ETpomu . QPMNdpmu] (Y)
Kcz
KCX

MAX Z,=1g(f(a)) f(a)=[aM, AM, AM; AM, AMs AMq]. ggg )
KCK

KCL
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