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Abstract

In recent years, reverse logistics has been given more research attention. Reverse logistics has backward and forward
flow of products which customers are not end of the flow. Reverse logistics has environmental and economic
benefits such as recovering the value of returning products, and contenting the environmental requirements. In this
lecture, a new multi-objective mixed-integer non-linear program is suggested in order to minimize total cost and air
pollution. Decreasing carbon emissions is considered related to environmental aspects or the second aim
(minimizing air pollution). The new closed-loop supply chain (CLSC) model is an inventory-location multi-period
problem. The demand in this model is depended on green technology and quality level. The returned products are
disassembled and sorted, the good raw materials are sent to the manufacturers and other materials disposed. The
LP-metric and utility function or total weighted methods /are applied to gain Pareto optimal solutions. Finally, a
numerical example is applied for validating the new model.
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INTRODUCTION

Closed-loop supply chain (CLSC) has recently garnered more attention because of enhanced awareness of environmental
sustainability. Forward and backward flows are integrated in CLSC. Raw materials are produced to new outputs and sent to the
customers in the forward current, provided in the backward current, returned products cumulated and recycle (Jauhary et al.
2020). Returned products are very important in the reveres supply chain (RSC) for having a diversity of external and internal
characteristics such as size, functionality, shape and quality (Samuel et al. 2020). Based on the related literature, competition
in CLSC is typically formulated using game theory, especially Stackelberg game. The competition occurs mostly between two
retailers. Some of previous studies have explored dual-channel management because of the importance of the collection rate of
used products. Government subsidy, bullwhip effect, and pricing are the other issues considered in CLSC. Govindone et al.
(2019) constructed a bi-objective inventory-location-routing problem to minimize cost and shortage. Atabaki et al. (2020)
developed a robust optimization CLSC model considering location allocation, supplier selection, recovery level decisions and
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transportation mode. However, a gap in the CLSC literature is the little attention to inventory models. The present study
addresses this gap by proposing a new inventory-location problem for CLSC plan taking into account multi-period, multi-
echelon and multiple products to minimize cost and carbon emissions.
Jauhary et al. (2020) assumed that the demand depends on the green technology level, selling value, the quality related to each
product and the; however, they formulated the model by Stackelberg game under five scenarios. Asghari et al. (2022) studied
pricing by focusing on advertising and pricing decisions. It is very novel thing that the demand in our new problem depended
on product's quality and the green technology level too but in the inventory-location problem. The other contribution of the
present research is disassembling the returned products to raw materials and sending these raw materials with good quality to
the manufacturers to reuse them. So the contributions of this paper are attention to inventory control in which the demand is
depended on the product's quality, selling value and the level of green technology. The two latter issues have been dealt with
thoroughly in the past papers of CLSC. The great contribution of the present lecture is reused returned products in which, first,
the returned products are disassembled to raw materials; then they are sorted, those materials with good quality are sent to the
firm and the low-quality raw materials are disposed of. Simultaneous consideration of these three issues together with reducing
air pollution in CLSC is a novel topic too.

The reminder of this lecture is pursued: Review of literature is explained in Section 2. The new MINLP model for the
concerned bi-objective CLSC is explained in Section 3. The results of testing and validating the new problem are discussed in
part 4. Finally, chapter 5 mentions conclusions and directions for futures studies.

LITERATURE REVIEW

In this article, a new bi-objective CLSC model is developed. Based on the review of the related literature, government subsidy,
inventory-location-routing, bullwhip effect, uncertainty, pricing, collection rate, etc. are the main issues considered in CLSC
studies. Some researchers modeled the CLSC by game theory (e.g. Zhang et al., 2020). The leading original equipment
manufacturers and two third-party manufacturers were considered in their game model. They found outsourcing the subsidy
scheme as a dominant answer (Zhang et al. 2020). Zhao et al. (2020) compared the CLSC with different subsidy objects and
without financial subsidies. They investigated the proportion of CLSC profit distribution in five models. Li et al. (2019)
proposed a CLSC model by two-stage no-cooperative game in which advertising issue was investigated. Wang et al. (2019)
studied the behavior of retailers (collusion and competition) in CLSC. They applied Stackelberg game model to consider one
manufacturer and two retailers whose compete in reveres and forward channels. In another study, they considered one
manufacturer and two retailers too, but the returned products were classified into two categories: defective and non-defective
items. The Steckelberg game was used considering the money back guarantee and pricing (Assarzadegan and Rasti-Barzoki,
2020). Xiang and Xu (2020) explored the influence of technological innovation, overconfidence and Big Data marketing on
CLSC by applying the game theory. They resulted in decreasing the suppliers' profit but increasing the total profit of CLSC by
the Internet recycling platforms overconfidence. Liu et al. (2020) constructed decentralized and centralized pricing CLSC
models by employing the Steckelberg game. Wu et al. (2020) proposed a CLSC under game theory in which the demand was
sensitive to environmental investment and price. They explored corporate environmental responsibility effort pricing and
recycling decisions in CLSC. Shekarian (2019) investigated game theory studies in CLSC field. Overall, they reviewed 215
papers in 12 categories.

Uncertainty is another issue, which has been widely discussed in the CLSC literature. Atabaki et al. (2020) formulated a
robust optimization CLSC problem to investigate supplier selection, transportation mode, location allocation, recovery level
decision, and transportation mode. Almaraj and Trafalis (2020) developed a robust CLSC budget dynamic uncertainty set based
on Vector Autoregressive models. The proposed model involves supplier, manufacturer, distributor centers, customer zone,
collection center and disposal center. Using robust optimization, Samuel et al. (2020) considered presorting centers in which
poor quality items are segregated at the start of the backward logistic cycle for reducing emission and transportation costs.
Robust optimization method was applied in a bi-objective build-to-order model considering preventive maintenance (Ebrahimi
and Tavakkoli-Moghaddam, 2020). Govindone et al. (2019) developed a bi-objective inventory-location-routing program to
minimize cost and shortage using fuzzy solution approach. Peng et al. (2020) reviewed 302 papers published from 2004 to
2018 in CLSC field to investigate the reason of uncertainties. Hafezalkotob and Zamani (2019) suggested a non-linear model
considering uncertainty in sale price and market demand. Farahani et al. (2020) presented a new mixed integer nonlinear
programming model to investigate overall equipment effectiveness (OEE) with integrated optimization of preventive
maintenance and quality control. Babaeinesami et al. (2020) studied an integrated model that mutually optimizes the strategic
and tactical decisions of a multi-product closed loop supply chain. Yu and Solvang (2020) generated a multi-objective model
considering environmental efficiency and cost effectiveness with fuzzy-stochastic consideration.
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Ponte et al. (2020) investigated the bullwhip effect in CLSC. They studied the inventory and order variance consolidation in
four prototypes. Yavari and Zaker (2019) developed a bi-objective program to explore the perishable goods and disruption risk
in both power networks and supply chain. Fu and Meng (2020) proposed a dynamic model in CLSC field in order to analyze
the performance and benefits of CLSC systems in different conditions. They sold the remanufactured and new products in
different prices. Collection rate of used products is an important decision in CLSC. Mondal and Giri (2020) explored collection
rate, marketing effort and green innovation in CLSC with one manufacturer and one retailer. Also Wen et al. (2020) studied
collection rate and pricing in CLSC using game theory. Jalali et al. (2020) investigated the complementary products in CLSC.
Profits, prices and several trade-offs among the issues related to collection performance, which complementary products entail
them and where investigated in this study. Wang et al. (2020) proposed two CLSC models to study multiple collecting channels
aiming to investigate the impact of customer preferences. Similarly, Zhang et al. (2019) studied dual-channel management in
CLSC. They investigated two kinds of product return, including waste product return and defective item return considering
price and product quality Dual-channel was investigated in another study considering manufacturers, retailers and online
recyclers using centralized and decentralized decision pricing models (Yuan et al. 2020). Jia and Li (2020) proposed a CLSC
model consisting of manufacturer and e-retailer. The e-retailer offers emerging online market place. They investigated different
decisions of manufacturer and different distribution channel modes.

Some researchers had case studies in CLSC field. Schenkel et al. (2019) considered four European brand owners in capital
goods to investigate value creation in CLSC. The cases were baggage handling equipment and global electronic industries.
Implementing CLSC in Indian automotive section was studied and critical factors were derived. The Evaluation Laboratory
Technique and Grey-Decision Making Trial were examined and some excellent recommendations were offered for managers
(Bhatia et al. 2020). A non-linear program was proposed for reducing transportation cost involving carbon emissions in
Whirlpool washing machine in India (De and Giri, 2020). Liao et al. (2020) formulated a new problem to minimize cost and
carbon emissions in a real case study of citrus fruits. They applied a met heuristic approach solving model. Berlin et al. (2022)
studied the relation between open-loop supply chain (OLSC) and CLSC. They explored remarketing and recovering products
in order to minimize waste and present a conceptual framework of OLSC and CLSC.

PROBLEM DEFINITION

The developed multi-echelon and multi-period model includes preparator, producers, distributions, customers, separation
centers and disposal centers. New products are produced in the manufacturing centers, while coming back products are collected
in the segregation centers. The throwback products are separated into raw materials; good-quality raw materials are transmitted
to the manufacturing centers and low-quality raw materials are sent to disposal centers. Distance between facilities and type of
vehicles make different transportation costs. It is worth mentioning that new disassembling and disposal centers can be added
to the existing forward flow and new distribution centers can be added to the existing backward flow. Technology and quality
level influence on the demand and the influence of carbon emission related to transportation on the environment is considered
in the model All distances are deterministic and there are several vehicles with different cost, capacity, and carbon emission.
Shortage is allowable. Some centers have limited capacity for inventory or processing, which has been stated in the restrictions.

Indices:

r Indicator of raw material

D Indicator of final product

s Index of suppliers

m Indicator of manufacturers

d Index of potential distributors

c Index of clients

se Index of possible separation centers

di Index of possible disposal centers

v Index of vehicle

t Index of time

Parameters:

Dby, ¢ Basic demand of product p for client ¢ in t period
a Sensitivity factor of green technology in the demand
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Sensibility agent of demand's quality

Investment created by the producer for pursuing green technology

Purchasing cost related to provide preparatory s raw material r in t period

Producing expense related to p product in m producer in t period

Cost of processing product p in distributor d in period t

Shortage expense related to p product in m producer in t period

Disassembling expense related to return product p in separation center se in t period
Disposal expense related to crop p in disposal center di in t period

Expense of establishing distribution center in potential location d in t period

Expense of establishing separation center in potential location se in period t

Expense of organizing disposal center in potential location di in t period

Expense of quality improvement related to manufacturer m for crop p in t period
Carbon emissions in zero green technology level related to product p in manufacturer m
Parameter of the green technology influence on lessening carbon emissions created from
manufacturer m per unit of crop p

Shipping expense of vehicle v from supplier s to producer m in t period

Shipping expense of vehicle v from producer m to distributor d in t period

Shipping expense of vehicle v from distributor d to client c in t period

Shipping expenditure of transport v from customer ¢ to separation center se in period t
Transportation expenditure of transport v from segregation center se to manufacturer min t
period

Forwarding expenditure of vehicle v from segregation center se to disposal center di in period
t

Quantity of r raw material needed in p crop

Interval between preparatory s and producer m

Interval amongst producer m and distributor d

Interval amongst distributor d and client ¢

Distance amongst client ¢ and separation center se

Interval amongst separation center se and constructor m

Interval amongst separation center se and disposal center di

Environmental damage of vehicle v for each kilometer

Heaviness of each raw material r

Heaviness of each product p

Needed time for manufacturing each crop p by constructor m

Needed time for separating of throwback crop p in segregation center se

Expenditure of inventory related to raw material r in constructor m in period t
Inventory expenditure of product p in constructor m in period t

Expenditure of inventory related to crop p in distribution center d in t period
Inventory expenditure of crop p in segregation center se in period t

Maximum valence of transport v

Maximum providence valence of preparatory s related to raw material r in t period
Maximum valence for stoking the raw material r of manufacturer m in t period
Maximum inventory valence of producer m for product p in period t

Maximum inventory valence of distribution center d for crop p in period t

Maximum valence of producer m for making component in period t

Maximum valence of constructor m for producing crops in period t

Maximum valence of separation center se for separating products in period t

Minimal satisfying demand fulfillment rate of crop p for client ¢
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Mean rate of throwback crop p
Mean rate of good materials after separating the products

Demand rate of crop p for client c in period t

Quality level of final crop p /by producer m in period t

Green technology level of crop p in t period

Production amount of crop p by manufacturer m in t period

Inventory of crop p in manufacturer m in t period

Inventory of crop p in distribution center d in t period

Quantity of raw material r shifted from preparatory s to constructor m by transport v in period
t

Quantity of crop p shifted from constructor m to distributor d by transport v in period t
Quantity of crop p transferred from distributor d to client ¢ by vehicle v in t period
Quantity of crop p coming back from client c to segregation center se by transport v in period
t

Quantity of returned material r separated in segregation center se and shifted to constructor
m by transport v in period t

Quantity of low-quality material r separated in segregation center se and shifted to disposal
di by transport v in period t

Inventory of raw material r in constructor m in t period

Inventory of n component by constructor m in t period

Shortage of crop p in t period

1 if raw material r is shifted from preparatory s to constructor m by transport v in period t

1 if crop p is shifted from constructor m to distributor d by transport v in t period

1 if crop p is transferred from distributor d to client ¢ by vehicle v in t period

1 if crop p is returned from customer ¢ to separation center se by transport v in t period

1 if high-quality material r is separated in segregation center se and shifted to constructor m
by transport v in period t

1 if low-quality material r which is separated in segregation center se and shifted to disposal
center di by transport v in t period

{1 if distribution center d established
0 otherwise
{ 1 if seperation center d established
0 otherwise
{1 if disposal center d established
0 otherwise

M
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The first object minimizes total cost and the second object minimizes the carbon emission. The impacts of the quality level of
final crop and level of green technology on demand are shown in Eq. (3). Inventory balance restrictions of products in
manufacturers and distributors are stated in Eqgs. (4) and (5), respectively. Eq. (6) is related to the quantity of allowable
backordered products. The shortage balance restriction of products is stated in Eq. (7). Eq. (8) explains the communication
between the quantity of coming back products from customer and the amount of delivered products. Eqg. (9) displays the
connection among the amount of returned crops hand over to distributions and quantity of raw materials sent from distributions
to manufacturers. Inventory balance restriction of products in manufacturers is explained in Eg. (10). Maximum capacity of
suppliers is shown in Eqg. (11). Maximum capacity of manufacturers for producing products is stated in Eq. (12). Eq. (13)
indicates the maximum valence of separation centers. The maximum capacity of vehicles transferring raw materials,
transferring crops from manufacturers to distribution centers, transferring products from distribution centers to clients,
transferring returned products and transferring raw materials gained from returned products are shown in Egs. (14-18),
respectively. Equation (19) states that there is quantity of raw material r in preparatory s if and only if raw material r transferred
from preparatory s. Also product p is fabricated by manufacturer m if and only if and only if crop p is shifted to distribution
centers (Eqg. 20). If there is distribution d which send product p to customer c then there is amount of crop p in customer c (Eg.
21). There is returned product p in separation center se if and only if there is customer ¢ sends it to separation center se (Eq.
22). There is raw material r in disposal center di if and only if separation center se sends it (Eq. 23). Maximum inventory
capacities for products and raw materials in manufacturers are stated in Eqgs. (24-25), respectively. Also maximum inventory
capacity for products in distributions is shown in Eq. (26). For using distribution d, separation se and disposal di, it is necessary
to establish them, which are shown in Egs. (27-29) respectively. All of the variables are stated in Eq. (30).

EMPIRICAL RESULTS

The developed model /was validated by a numerical example involving raw material, final product, supplier, manufacturer,
customer, potential distributor, potential separation center, potential disposal center, vehicle, and period.

The solution /was accomplished with exact approach. The new model /was solved by GAMS win64/24.7.3 software and the
numeric examples were operated with a computer with ram 4 GB. Table 1 show a summary the numeric input information.

THE SOLUTION PROCEDURE

The developed bi-objective model was transformed to a single-objective problem by two methods: LP-metric technique
(Farughi and Mostafayi, 2016) and total weighted or utility function approach (Pishvaee et al. 2014). Table 1 present the
parameters of the model.

TABLE |
MODEL PARAMETERS
Parameter Value range P Value range
Db(p,c,t) 20-30 Cb(p,t) 20-25
Cr(r,s,t) 18-30 Cd(se,p,t) 7-12
Cp(m,p.t) 30-35 Cdi(di,p,t) 5-9
Cpd(d,p,t) 7-14 Ced(d,t) 70-100




m Journal of Industrial Engineering International, 18(2), June 2022

Table 2 presents the values of two objectives with different values of the first goal coefficient (wl) and the second goal
coefficient (w2). using the total weighted method.

TABLE 2
COMPUTATIONAL RESULTS UNDER DIFFERENT IMPORTANCE WEIGHTS OF OBJECTIVES IN TOTAL WEIGHTED METHOD
Importance weights of First objective value Second objective value Aggregated Objective Function
objectives value

W1=0.1, w2=0.9 7.05093E+17 2.65131E+12 -7.0507E+16
W1=0.3, w2=0.7 5.118981E+7 1.870718E+8 1.155933E+8
W1=0.4, w2=0.6 2.109039E+7 1.713450E+8 9.437082E+7
W1=0.5, w2=0.5 9523022.667 1.620718E+8 7.627441E+7
W1=0.6, w2=0.4 4314402.886 1.558219E+8 5.974011E+7
W1=0.7, w2=0.3 1869618.394 1.513575E+8 4.409853E+7
W1=0.8, w2=0.2 733798.124 1.480091E+8 2.901478E+7
W1=0.9, w2=0.1 263634.993 1.454050E+8 1.430323E+7

Table 3 indicates the amount of two objectives with P=1 and different values of the first goal coefficient (y1) and the second
goal coefficient (y2). using the LP metric method.

TABLE 3
COMPUTATIONAL RESULTS UNDER DIFFERENT GOAL COEFFICIENT OF OBJECTIVES IN LP-METRIC METHOD
The goal coefficient First objective value Second objective value Aggregated Objective Function

value
v1=0.1, y2=0.9 1.63405E+14 6.52696E+10 -0.9990E+13
v1=0.2, y2=0.8 7.84131E+13 5.656634E+9 -0.9990E+13
v1=0.3, y2=0.7 4.98870E+13 1.26995E+10 -0.9990E+13
v1=0.4, y2=0.6 3.56114E+13 3.04829E+10 -0.9990E+13
y1=0.5, y2=0.5 2.70748E+13 2.65889E+10 -0.9990E+13
y1=0.6, y2=0.4 2.13859E+13 1.75236E+10 -0.9990E+13
v1=0.7, y2=0.3 1.73144E+13 2.11157E+10 -0.9990E+13
y1=0.8, y2=0.2 1.42661E+13 7.089493E+9 -0.9990E+13
v1=0.9, y2=0.1 1.18906E+13 6.153544E+9 -0.9990E+13

According to Tables 2 and 3, the different goal coefficient creates different results in the LP-metric technique. One reason that
reduces the efficiency of LP-metric technique is enhancement of the problem size by increasing the value of P, which cannot
be solved by the existing algorithm in GAMS. Table 4 shows the sensitivity analysis of the basic demand by the total weighted
method (w1=0.7, w2=0.3). It is completely reasonable that by increasing the basic demand, the first and second objectives are
enhanced. It is very noticeable that a small increase in the basic demand can lower the cost (Table 4, second row).

Table 5 indicates the sensitivity analysis of the producing cost by the LP-metric technique (P=1, y1=0.1, y2=0.9). As shown,
the first object reduces and the second aim enhances by increasing the production cost. It is worth noting that the change of
production cost has a little influence on the objectives.

TABLE 4
SENSITIVITY ANALYSIS OF THE BASIC DEMAND
Basic demand First objective value Second objective value Gathered objective
Dbyt — Dbyce * 0.5 1867348.800 1.263874E+8 3.660907E+7
Dby,ce = Dby + 0.1 1866543.686 1.463575E+8 4.260067E+7
Dby, 1869618.394 1.513575E+8 4.409853E+7
Dbyt + Dby .y * 0.1 1872643.989 1.563575E+8 4.559639E+7
Dby ¢t + Dby, *+ 0.5 1884909.821 1.763575E+8 5.158782E+7
TABLE 5
SENSITIVITY ANALYSIS OF THE PRODUCING COST
Basic demand First objective value Second objective value Gathered objective
CPmpt = CPmp,t * 0.5 1.63410E+14 6.47402E+10 -0.9990E+13
CPmpt = CPmp,t * 0.1 1.63410E+14 6.47234E+10 -0.9990E+13
COmp,e 1.63405E+14 6.52696E+10 -0.9990E+13
Comp, + CPmp,e * 0.1 1.63405E+14 6.52692E+10 -0.9990E+13
CPmpt + COmpe * 0.5 1.63405E+14 6.52677E+10 -0.9990E+13



CONCLUSIONS

In this lecture, a new bi-objective program which is mixed-integer non-linear, was developed with the two objectives of
minimizing the influence of carbon emissions and decreasing the total cost. The developed multi-period and multi-echelon
CLCS model is an inventory-location problem. The demand in this model is depended on green technology and quality level.
The LP-metric and utility function or total weighted methods were applied to gain Pareto optimal solutions. The utility function
was efficient but increasing the value of P in the LP-metric method made the model to be NP-hard.

Future research and Managerial implications

The presented inventory-location CLSC problem is very useful for manufacturers to minimize cost and reduce carbon emissions
in order to have good inventory control. For future research, it is recommended that metaheuristics approaches be used to solve
large-size problems.

REFERENCES

[1] Assarzadegan P, Rasti-Barzoki M (2020) A game theoretic approach for pricing under a return policy and a money back guarantee in a closed-loop supply
chain. International Journal of Production Economics 222 :107486.

[2] Almaraj | I, Trafalis T B (2020) Affinely adjustable robust optimization under dynamic uncertainty set for a novel robust closed-loop supply chain.
Computers and Industrial Engineering 145:106521.

[3] Asghari M, Afshari H, Dulebetets M A, Mirzapour Al-e-Hashem S M J, Fathollahi-fard A M (2022). Pricing and advertising decisions in a direct sales
closed-loop supply chain. Cumputers & Industrial Engineering. In press.

[4] Atabaki M S, Mohammadi M, Naderi (2020). New robust optimization models for closed-loop supply chain of durable products: towards a circular
economy. Computers and Industrial Engineering 146:106520.

[5] Babaeinesami, A., Tohidi, H. & Seyedaliakbar, S.M. (2020). A closed loop Stackelberg game in multi-product supply chain considering information
security: A case study. Advances in Production Engineering & Management. 15(2): 233-246.

[6] Berlin D, Feldmann A, Nurr C (2022). The relatedness of open- and closed-loop supply chains in the context of the circular economy; Framing a continuum.
Cleaner Logistics and Supply Chain 4: 100048.

[7] Bhatia M S, Jakhar S, Mangla, SK, Gangwani, KK (2020) Critical factors to environment management in a closed loop supply chain. Journal of Cleaner
Production, 255:120239.

[8] De M, Giri BC, (2020) Modelling a closed-loop supply chain with heterogeneous fleet under carbon emission reduction policy. Transportation Research-
part E 133:101813.

[9] Ebrahimi M, Tavakkoli-Moghaddam R (2020) An integrated bi-objective supply chain and maintenance problem in the build-to-order environment.
International Journal of Supply and Operations Management 7(3): 261-271.

[10] Farahani, A., Tohidi, H., Shoja, A. (2020). Optimization of Overall Equipment Effectiveness with Integrated Modeling of Maintenance and Quality.
Engineering Letters, 28(2).

[11] Govindan K, Mina H, Esmaeili A, Golami-Zanjani SM (2019) An integrated hybrid approach for designing a green closed-loop supply chain network
under uncertainty. Journal of Cleaner Productio 242:118317

[12] Jauhari W A, Putri Adam N A F, Rosyidi C N, Pujawan | N, Shah N H (2020) A closed-loop supply chain model with rework, waste disposal and carbon
emission. Operation Research Perspectives 7:100155.

[13] Jia D, Li S (2020) Optimal decisions and distribution channel choice of closed-loop supply chain when e-retailer offers online marketplace. Journal of
Cleaner Production 265:121767.

[14] Jalali H, Ansaripoor AH, Giovanni PD (2020) Closed-loop supply chain with complementary products. International Journal of Production Economics
229:107757.

[15] Li Q, Sun H, Zhang H, Li W, Quyang M (2019) Design investment and advertising decisions in direct-sales closed-loop supply chain. Journal of Cleaner
Production 250:119552.\

[16] Liu W, Qin D, Shen N, Zhang J, Jin M, Xie M, Chen J, Chang X (2020) Optimal pricing for a multi-echelon closed loop supply chain with different power
structures and product dual differences. Journal of Cleaner Production 257:120281.

[17] Peng H, Shen N, Liao H, Xue H, Wang Q (2020) Uncertainty factors, methods and solutions of closed-loop supply chain — a review for current situation
and future prospects. Journal of Cleaner Production 245: 120032.

[18] Ponte B, Framinan J M, Cannella S, Dominguez R (2020) Quantifying the bullwhip effect in closed-loop supply chains: the interplay of information
transparencies, return rates, and lead times. International Journal of Production Economics 230:107798.

[19] Samuel C N, Vencatadri U, Diallu C, Khatab A (2020) Robust closed-loop supply chain design with presorting, return quality and carbon emission
considerations. Journal of Cleaner Production 247:119086.

[20] Tohidi, H., Jabbari, M.M., (2012). “Decision role in management to increase effectiveness of an organization”. Procedia-social and behavioral sciences,
32: 825-828.

[21] Wang Q, Hong X, Gong Y, Chen W (2019) Collusion or not: the optimal choice of competing retailers in a closed-loop supply chain. International Journal
of Production Economics Vol. 225 107580.

[22] Xiang Z, Xu (2020) Dynamic game strategies of a two-stage remanufacturing closed-loop supply chain considering big data marketing, technological
innovation and over confidence. Computers and Industrial Engineering 145:106538.



Journal of Industrial Engineering International, 18(2), June 2022

[23] Wu W, Zhang Q, Liang Z (2020) Environmentally responsible closed-loop supply chain models for joint environmental responsibility investment,
recycling and pricing decisions. Journal of Cleaner Production 259:120776.
[24] Shekarian E (2020) A review factors affecting closed-loop supply chain model. Journal of Cleaner Production 253:119823.

[25] Yu H, Solvang WD (2020) A fuzzy-stochastic multi-objective model for sustainable planning of a closed-loop supply chain considering mixed uncertainty
and network flexibility. Journal of Cleaner Production 266:121702.

[26] Yavari M, Zaker H (2020) Designing a resilient-green closed loop supply chain network for perishable products by considering disruption in both supply
chain and power networks. Computers and Chemical Engineering 134:106680.

[27] Fu L, Meng F (2020) A human disease transmission inspired dynamic model for closed-loop supply chain management. Transportation Research Part E
134:101832.

[28] Mondal C, Giri B C (2020) Pricing and used product collection strategies in a two-period closed-loop supply chain under greening level and effort
dependent demand. Journal of Cleaner Production 265:121335.

[29] Wen D, Xiao T, Dastani M (2020) Pricing and collection rate decisions in a closed-loop supply chain considering consumers environmental responsibility.
Journal of Cleaner Production 262:121272.

[30] Wang N, Song Y, He Q, Jia T (2020) Competitive dual-collecting regarding consumer behavior and coordination in closed-loop supply chain. Computers
and Industrial Engineering 144:106481

[31] Zhang Z, Liu S, Niu B (2020) Coordination mechanism of dual-channel closed-loop supply chains considering products quality and return. Journal of
Cleaner Production 248:119273.

[32] Yuan Y, Yang J, Li Y, Li W (2020) Necessary conditions for coordination of dual-channel closed-loop supply chain. Technological Forecasting and
Social Change 151:119823.

[33] Schenkel M, Krikke H, Caniels MCJ, Lambrechts W (2019) Vicious cycles that hinder value creation in closed loop supply chain: experiences from the
field. Journal of Clenear Production, 223:278-288.

[34] Liao Y, Kaviyani-Charati M, Hajiaghaei-Keshteli M, Diabat A (2020) Designing a closed-loop supply chain network for citrus fruits crates considering
environmental and economic issues. Journal of Manufacturing Systems 55:199-220.

[35] Pishvaee MS, Razmi J, and Torabi SA (2014) An accelerated benders decomposition algorithm for sustainable supply chain network design under
uncertainty: a case study of medical needle and syringe supply chain. Transportation Research- Part E 67:14-38.

[36] Hafezalkotob A, Zamani S (2019) A multi-product green supply chain under government supervision with price and demand uncertainty. Journal of
Industrial Engineering International 15:193-206.

[37] Zhang Y, Chen W, Mi Y (2020) Third-party remanufacturing mode selection for competitive closed-loop supply chain based on evolutionary game theory.
Journal of Cleaner Production 263:121305.

[38] Zhao J H, Zeng D L, Che L P, Zhou T W, Hu J Y (2020) Research on the profit change of new energy vehicle closed-loop supply chain members based
on government subsidies. Environmental Technology and Innovation 19:100937.



