
Supplementary Materials 

Table S1 below presents the identified risk types following the structural flow of CLSCs – from upstream supply to internal 

operations, downstream recovery, and cross-cutting systemic risks. In this taxonomy, a clear conceptual distinction is drawn between 

the terms “risk” and “disruption” to enhance clarity and reproducibility. Here, “risk” refers to ex-ante vulnerabilities – latent conditions, 

uncertainties, or potential imbalances that increase the likelihood or severity of adverse events. Meanwhile, “disruption” denotes ex-

post realised events or impacts that disturb the normal functioning of RL and CLSC networks.  

To minimise conceptual overlap, instances where both terms co-exist within the same process domain (e.g., supply risk and supply 

disruption) are organised hierarchically. Given that the reviewed studies modelled disruptions in a simulated sense – to test network 

responses and mitigation strategies – these disruptions are treated as derived extensions of their corresponding risks rather than as 

empirically observed events. They are therefore nested within their parent risk categories to capture how potential vulnerabilities can 

escalate into realised system shocks, while maintaining conceptual coherence across domains. However, during risk evaluation, as 

reflected in the P-I-M matrix (Section 4.1.2), disruptions are analysed separately to acknowledge that even simulated disruptions 

generally exhibit lower probability, higher impact, and lower manageability than their underlying risk states. 

The coding process involved systematically reviewing the Methodology section of each paper to extract the terminologies used to 

describe the examined risk types, along with any accompanying definitions. Although terminological variations were observed across 

studies, risk types were grouped into unified categories based on definitional similarities, as summarised in Table S1. For instance, 

studies referring to supplier delay or material quality uncertainty were collectively coded under “supply risk”, whereas those modelling 

supply interruptions or shortages under disruption scenarios were classified as “supply disruption”. In cases where a single study 

addressed multiple risk dimensions – for example, “facility disruption” and “demand risk” within the same model – the article was coded 

under both categories. Meanwhile, the category “risk in general” consolidates studies that discuss SC risk conceptually without 

specifying the risk type or the process stage affected. These were retained to reflect theoretical breadth but were excluded from the P-I-

M grouping. 



Table S1. Classification of risk types 

Risk type Description 

Supply risk 

 

 

 

 

 

 

 

 

 

 

 

Supply 

disruption 

• The risk of returnable transport item (such as containers, pallets or crates) stockouts at the supplier and the deterioration rate of 

finished products during potential delivery delays (Kim, Glock and Kwon, 2014). 

• The risk related to suppliers of the recycle channel (He, 2015) or the remanufacturing process (Shakourloo, Kazemi and Javad, 2016). 

• The uncertainty in the quality and quantity of recycled products (He, 2017), remanufactured products (Abbey et al., 2017)  or returned 

defective products (Chen, Lin and Sheu, 2018). 

• The uncertainty associated with suppliers like supply shortage, delay in supply, defective materials or products received from 

suppliers/ distributors or liquidity risk of suppliers (Prakash, Soni and Rathore, 2017a, 2017b; Ayoughi et al., 2020; Prakash et al., 

2020; Ebrahimi and Bagheri, 2022; Russo, Masorgo and Gligor, 2022; Hussaini, Nemati and Paydar, 2023; Zerbino et al., 2023; 

Varshney, Gupta and Ahmed, 2024). 

• Short‐term interruption of the material flow (Duan, Ma and Xu, 2021). 

• Disruptions in the timing, quantity and quality of the collected EOL products (Xanthopoulos, Vlachos and Iakovou, 2011) or in the 

supply quantity of used products (Qiaolun and Tiegang, 2013; Huang and Wang, 2018). 

• Disruptions affecting many stages in the supply-side (Xu et al., 2016; Jalali et al., 2017; Rezaei et al., 2020; Gaur, Amini and Rao, 

2020; Ruiz-Torres et al., 2022; Salami et al., 2022; Mishra and Singh, 2022; Al-Ashhab, 2023; Bhattacharyya et al., 2023; Nagasawa 

et al., 2023; Rajabzadeh, Khamseh and Ameli, 2023; Yu, Yang and Zhen, 2023; Mohammadi and Nikzad, 2023; Rajabzadeh, Rabiee 

and Sarkis, 2024; Dou et al., 2024; Gholipour et al., 2024; Guo, Chen and Tang, 2024; Hejazi et al., 2024). 

• Undesired return flows of materials occur due to disruptive events in the supply chain (Ivanov et al., 2017). 

• Disruptions in the operation of primary suppliers (Guo, He and Gen, 2019; Tong, Yang and Xu, 2020; Zare Mehrjerdi and Shafiee, 

2020; Ghomi-Avili et al., 2021; Mehrjerdi and Shafiee, 2021; Akbari-Kasgari et al., 2022). 

• The remanufacturer’s inability to remanufacture all returned eligible obsolete products (Bakhshi and Heydari, 2021). 

• Supply shortages in the recycling process, which resulted from the lower capacities of disrupted facilities (Cheramin et al., 2021). 

Disaster effects hitting the manufacturer (Katsoras and Georgiadis, 2022a). 

Facility disruption 

• Random facility disruptions (Hatefi et al., 2015b, 2016; Torabi et al., 2016; Ghadge et al., 2016; Jabbarzadeh, Haughton and 

Khosrojerdi, 2018; Hamidieh, Arshadikhamseh and Fazli-Khalaf, 2018; Zare Mehrjerdi and Lotfi, 2019; Babaeinesami, Tohidi and 

Seyedaliakbar, 2021; Lotfi, Mehrjerdi, et al., 2021; Shabbir et al., 2021; Govindan and Gholizadeh, 2021; Zhang, Diabat and Zhang, 

2021; Fazli-Khalaf et al., 2021; Vali-Siar, Roghanian and Jabbarzadeh, 2022; Chen, Kaveh and Peivandizadeh, 2022; Arabi and 

Gholamian, 2023; Mansouri and Sahraeian, 2023; Maya Rodríguez, Morillo-Torres and Willmer Escobar, 2023; Saffari, Abbasi and 

Gheidar-Kheljani, 2023; Taherifar et al., 2023; Zadeh et al., 2023; Zhu et al., 2023; Alizadeh et al., 2024; Hejazi et al., 2024; Silva 

et al., 2024; Sun et al., 2024; Torshizi, Bozorgi-Amiri and Sabouhi, 2024; Yu and Sun, 2024; Zhao et al., 2024; Dehghani Sadrabadi 

et al., 2024; Gholipour et al., 2024). 



• Partial or complete disruptions in specific parts of the supply chain, namely: distribution centres (Asl-Najafi et al., 2015; Fazli-Khalaf, 

Mirzazadeh and Pishvaee, 2017; Hamidieh and Fazli-Khalaf, 2017; Fazli-Khalaf, Chaharsooghi and Pishvaee, 2019; Ghomi-Avili et 

al., 2021); production centres (Fazli-Khalaf and Hamidieh, 2017; Ghomi-Avili, Khosrojerdi and Tavakkoli-Moghaddam, 2019; 

Mishra and Singh, 2020); the supply side (Ghomi-Avili et al., 2018); the power system network (Yavari and Zaker, 2019, 2020); 

hybrid production-recovery or hybrid distribution-collection facilities  (Hatefi and Jolai, 2014, 2015; Hatefi et al., 2015a; Ziari and 

Sajadieh, 2022); hybrid production-reproduction centres (Aghamohamadi-Bosjina, Rabbania and Manavizadehb, 2022). 

• Disrupted machines in the production facility due to inadequate maintenance (Khan et al., 2020; Silva et al., 2024). 

Production 

disruption 

• Natural or man-made disasters causing the production capacity to decrease sharply (Ge, Zhang and Yuan, 2022; Katsoras and 

Georgiadis, 2022b; Hasan et al., 2023). 

Operational risk 

• Risks induced by uncertainties in the disassembly operational process and their economic consequences (Godichaud et al., 2012). 

• Uncertainties in the maturity level of technological upgrades in the remanufacturing process (Pialot, Millet and Tchertchian, 2012). 

• Epistemic uncertainties embedded in the disassembly operational process (Nakashima and Gupta, 2012) or in the SC models (Hatefi 

and Jolai, 2014; Hatefi et al., 2015a; Torabi et al., 2016; Amalnick and Saffar, 2017; Farrokh et al., 2018; Jabbarzadeh, Haughton and 

Khosrojerdi, 2018; Jiao et al., 2018; Ghomi-Avili, Khosrojerdi and Tavakkoli-Moghaddam, 2019; Mishra and Singh, 2020; Tehrani 

and Gupta, 2021; Vali-Siar and Roghanian, 2022; Vali-Siar, Roghanian and Jabbarzadeh, 2022; Saffari, Abbasi and Gheidar-Kheljani, 

2023; Dehghani Sadrabadi et al., 2024; Torshizi, Bozorgi-Amiri and Sabouhi, 2024; Khot and Thiagarajan, 2024). 

• Minor changes in resource allocation, currency exchange, equipment quality, facility maintenance and workforce performance that 

should be considered in the third-party reverse logistics provider selection (Mavi, Goh and Zarbakhshnia, 2017; Zarbakhshnia, 

Soleimani and Ghaderi, 2018; Yang et al., 2022). 

• Minor changes in purchasing costs, interest or currency rate and safety regulations ruled by governmental agencies that could badly 

influence the businesses (Ghomi-Avili et al., 2018). 

• Any shortage that may occur during the transmission of produced goods in the network (Momenitabar et al., 2022). 

Demand risk 

 

 

 

 

 

Demand 

disruption 

• The risk caused by not being able to fully satisfy demand or by uncertain demand for recycled materials or used products (De Rosa et 

al., 2013; Mutha, Bansal and Guide, 2016; Gentile, Pinto and Stecca, 2022; Abad, Barzinpour and Pishvaee, 2023; Hussaini, Nemati 

and Paydar, 2023). 

• The uncertainty in demand affecting the manufacturer who is also the remanufacturer (He, 2015). 

• Unexpected increase in demand during disruption (Xu et al., 2016; Huang and Wang, 2018; Zare Mehrjerdi and Lotfi, 2019; Mishra 

and Singh, 2020; Mehrjerdi and Shafiee, 2021; de Arquer, Ponte and Pino, 2021; Lotfi, Mehrjerdi, et al., 2021; Mishra and Singh, 

2022; Bhattacharyya et al., 2023; Corsini, 2023; Wu et al., 2023; Lotfi et al., 2024). 

• Demand from the online channel of the reverse SC is disrupted (Hosseini-Motlagh et al., 2019). 

• A sudden change in consumer demand for certain products in the event of emergencies such as COVID-19 (Cao et al., 2020; Lotfi, 

Sheikhi, et al., 2021; Lotfi et al., 2022; Ma, 2022). 

• Disruption due to the unwillingness of the consumer to adopt green products (Dev et al., 2021). 

• A surge in demand due to COVID-19 affecting Neodymium-iron-boron magnets recycling network (Cheramin et al., 2021). 



Collection risk 

 

 

 

 

Collection 

disruption 

• The probability of not collecting the used products up to a certain level or target defined by the environmental laws (Subulan et al., 

2015). 

• The uncertainty in the amount of used engine oil collected from vendors (Paydar, Babaveisi and Safaei, 2017). 

• Both collection channels of the remanufacturer are subject to disruption (Xanthopoulos, Vlachos and Iakovou, 2011). 

• Extreme events causing the temporary unavailability of a warehouse for collecting used batteries (Gianesello, Ivanov and Battini, 

2017) or interrupting the collection process  in the pharmaceutical sector (Hosseini-Motlagh, Nami and Farshadfar, 2020).  

• Disruption related to collection quantities of used products (Huang et al., 2022) or disruption in the collection channels of the 

remanufacturer (Li and Chen, 2022; Yang, Zheng and Ji, 2022; Hosseini-Motlagh et al., 2023; Ebrahimi, Fathian and Hosseini-

Motlagh, 2024; Lorenzo-Espejo et al., 2024). 

Waste 

management risk 

• The potential impact of general solid waste, hazardous waste or explosive waste on public health and the environment while being 

transported and/or at site (Ahluwalia and Nema, 2006; Zhao and Ke, 2017; De Oliveira et al., 2021; Hrouga, Sbihi and Chavallard, 

2022; Abad, Barzinpour and Pishvaee, 2023; Liu, Tang and Zhang, 2024; Sumrit and Keeratibhubordee, 2024) 

• Risks associated with post-disaster debris include environmental and operational ones (Hu and Sheu, 2013). 

• The risk of spreading infections from medical waste (Kargar, Paydar and Safaei, 2020; Yu et al., 2020; Lotfi, Kargar, et al., 2021; 

Nosrati-Abarghooee et al., 2023; Karimi et al., 2024) 

Logistics risk 

• The risk resulted from the transportation of computer waste (Ahluwalia and Nema, 2006). 

• The risk related to variable lead time in the supply of items to distribution centres by plants or from distribution centres to customers 

(Prakash, Soni and Rathore, 2017a, 2017b; Prakash et al., 2020). 

• The risk during the transportation of e-waste in the reverse network, which might involve collection delays, breakdown of trucks, 

accidents and the variation of hazardous materials (Doan et al., 2018). 

• The risk arising from the transportation of used products or components between nodes in the network (Doan et al., 2019). 

• Possible product damage occurring during shipping (Abushaega et al., 2021). 

• The risk resulted from transporting hazardous materials or products (Mohabbati-Kalejahi and Vinel, 2021; Meybodi, Tayebi and 

Laleh, 2022). 

  



Financial risk 

 

 

 

 

Cost 

disruption 

• Potential shocks associated with cash flows stemming from retail reverse logistics activities (Horvath, Autry and Wilcox, 2005). 

• The risk reflected by the variance of the total cost (Cardoso, Barbosa-Póvoa and Relvas, 2016; Escobar, Peña and García-Cáceres, 

2023; Yu, Yang and Zhen, 2023) 

• Downside risk (Subulan et al., 2015; Fard et al., 2017; Fathollahi-Fard and Hajiaghaei-Keshteli, 2018; Fathollahi-Fard, Hajiaghaei-

Keshteli and Mirjalili, 2018; Hajiaghaei-Keshteli, Abdallah and Fathollahi-Fard, 2018). 

• The vulnerability of the independent small and medium-sized enterprises closed-loop supply chain finance (Zhang, 2016). 

• Potential financial loss involved in the third-party reverse logistics provider selection (Mavi, Goh and Zarbakhshnia, 2017; 

Zarbakhshnia, Soleimani and Ghaderi, 2018; Yang et al., 2022). 

• Upside risk of economic cost (Liu, Ma and Liu, 2021; Xu et al., 2021). 

• Remanufacturing cost might be disrupted since used products are collected from dispersed regions and customers (Han et al., 2016, 

2017; Wu et al., 2018). 

• Production costs of new and/or remanufactured products are disrupted due to some unexpected events (Huang and Wang, 2017; 

Huang, Zheng and Wang, 2021; Huang et al., 2022). 

Natural resource 

scarcity 
• The negative impacts of impending natural resource scarcity on CLSCs (Bell, Mollenkopf and Stolze, 2013). 

Risk in general 

• Risk in general (Lundin, 2012; Nakashima and Gupta, 2012; Xiao, Cai and Zhang, 2012; Mohajeri and Fallah, 2016; Senthil, 

Murugananthan and Ramesh, 2018; Zare Mehrjerdi and Lotfi, 2019; Fazli-Khalaf, Chaharsooghi and Pishvaee, 2019; 

Panjehfouladgaran and Lim, 2020; Shabbir et al., 2021; Insuasty-Reina, Tascón-Rueda and Osorio-Gómez, 2022; Jayasinghe, 

Rameezdeen and Chileshe, 2022; Kazancoglu et al., 2023; Khoei et al., 2023). 

• Disruption in general (Fang and Xiao, 2013; Sudarto, Takahashi and Morikawa, 2017; Yousefi-Babadi et al., 2017; Hamidieh et al., 

2017; Farrokh et al., 2018; Mohammadzadeh, Sobhanallahi and Khamseh, 2020; Yavari and Zaker, 2020; Özçelik, Faruk Yılmaz and 

Betül Yeni, 2021; Sugimura and Murakami, 2021; Tehrani and Gupta, 2021; Yılmaz, Özçelik and Yeni, 2021; Baghizadeh, Pahl and 

Hu, 2021; Huang, Zheng and Wang, 2021; Insuasty-Reina, Tascón-Rueda and Osorio-Gómez, 2022; Vali-Siar and Roghanian, 2022; 

Nikian et al., 2023; Babaei, Khedmati and Jokar, 2023; Ermes and Niemann, 2023; Afshar, Hadji Molana and Rahmani Parchicolaie, 

2024; Aming’a, Marwanga and Annan, 2024; Khot and Thiagarajan, 2024; Nayeri et al., 2024; Saeed et al., 2024; Amoozad Mahdiraji 

et al., 2024). 

 

Table S2 summarises the mitigation strategies identified in the reviewed literature, grouped into proactive, concurrent, and reactive 

phases following the SCRES framework. Each strategy phase is further divided into 11 key elements representing distinct mechanisms 

through which RL and CLSC systems strengthen their resilience against risks and disruptions. 

 

 



Table S2. Classification of mitigation strategies 

Mitigation 

strategy 
Mitigation element Reference 

Proactive strategy 

 

 

 

 

 

 

 

 

 

 

 

 

 

Robustness 

(Ahluwalia and Nema, 2006; Xanthopoulos, Vlachos and Iakovou, 2011; Lundin, 2012; De Rosa et al., 

2013; Fang and Xiao, 2013; Hu and Sheu, 2013; Hatefi and Jolai, 2014, 2015; Asl-Najafi et al., 2015; 

Subulan et al., 2015; Hatefi et al., 2015b, 2015a, 2016; Mutha, Bansal and Guide, 2016; Torabi et al., 

2016; Cardoso, Barbosa-Póvoa and Relvas, 2016; Ghadge et al., 2016; Mohajeri and Fallah, 2016; Paydar, 

Babaveisi and Safaei, 2017; Prakash, Soni and Rathore, 2017b, 2017a; Sudarto, Takahashi and Morikawa, 

2017; Yousefi-Babadi et al., 2017; Zhao and Ke, 2017; Fard et al., 2017; Fazli-Khalaf and Hamidieh, 

2017; Fazli-Khalaf, Mirzazadeh and Pishvaee, 2017; Hamidieh and Fazli-Khalaf, 2017; Hamidieh et al., 

2017; Han et al., 2017; Huang and Wang, 2017; Ivanov et al., 2017; Jalali et al., 2017; Amalnick and 

Saffar, 2017; Zhao et al., 2024; Doan et al., 2018, 2019; Farrokh et al., 2018; Fathollahi-Fard and 

Hajiaghaei-Keshteli, 2018; Fathollahi-Fard, Hajiaghaei-Keshteli and Mirjalili, 2018; Ghomi-Avili et al., 

2018, 2021; Hajiaghaei-Keshteli, Abdallah and Fathollahi-Fard, 2018; Hamidieh, Arshadikhamseh and 

Fazli-Khalaf, 2018; Jabbarzadeh, Haughton and Khosrojerdi, 2018; Jiao et al., 2018; Yavari and Zaker, 

2019, 2020; Zare Mehrjerdi and Lotfi, 2019; Fazli-Khalaf, Chaharsooghi and Pishvaee, 2019; Ghomi-Avili, 

Khosrojerdi and Tavakkoli-Moghaddam, 2019; Guo, He and Gen, 2019; Prakash et al., 2020; Rezaei et al., 

2020; Ayoughi et al., 2020; Tong, Yang and Xu, 2020; Yu et al., 2020; Zare Mehrjerdi and Shafiee, 2020; 

Gaur, Amini and Rao, 2020; Hosseini-Motlagh, Nami and Farshadfar, 2020; Kargar, Paydar and Safaei, 

2020; Khan et al., 2020; Mishra and Singh, 2020, 2022; Mohammadzadeh, Sobhanallahi and Khamseh, 

2020; Abushaega et al., 2021; Özçelik, Faruk Yılmaz and Betül Yeni, 2021; Shabbir et al., 2021; Sugimura 

and Murakami, 2021; Tehrani and Gupta, 2021; Xu et al., 2021; Yılmaz, Özçelik and Yeni, 2021; 

Babaeinesami, Tohidi and Seyedaliakbar, 2021; Zhang, Diabat and Zhang, 2021; Baghizadeh, Pahl and Hu, 

2021; Cheramin et al., 2021; Deng et al., 2021; Fazli-Khalaf et al., 2021; Govindan and Gholizadeh, 2021; 

Liu, Ma and Liu, 2021; Lotfi, Kargar, et al., 2021; Lotfi, Mehrjerdi, et al., 2021; Lotfi, Sheikhi, et al., 

2021; Mehrjerdi and Shafiee, 2021; Mohabbati-Kalejahi and Vinel, 2021; Momenitabar et al., 2022; 

Salami et al., 2022; Vali-Siar and Roghanian, 2022; Vali-Siar, Roghanian and Jabbarzadeh, 2022; Ziari and 

Sajadieh, 2022; Chen, Kaveh and Peivandizadeh, 2022; Ebrahimi and Bagheri, 2022; Aghamohamadi-

Bosjina, Rabbania and Manavizadehb, 2022; Ge, Zhang and Yuan, 2022; Gentile, Pinto and Stecca, 2022; 

Akbari-Kasgari et al., 2022; Li and Chen, 2022; Lotfi et al., 2022, 2024; Meybodi, Tayebi and Laleh, 2022; 

Abad, Barzinpour and Pishvaee, 2023; Arabi and Gholamian, 2023; Nagasawa et al., 2023; Nikian et al., 

2023; Nosrati-Abarghooee et al., 2023; Saffari, Abbasi and Gheidar-Kheljani, 2023; Taherifar et al., 2023; 

Babaei, Khedmati and Jokar, 2023; Yu, Yang and Zhen, 2023; Zadeh et al., 2023; Zhu et al., 2023; 

Escobar, Peña and García-Cáceres, 2023; Hasan et al., 2023; Al-Ashhab, 2023; Hussaini, Nemati and 

Paydar, 2023; Khoei et al., 2023; Mansouri and Sahraeian, 2023; Maya Rodríguez, Morillo-Torres and 

Willmer Escobar, 2023; Mohammadi and Nikzad, 2023; Saeed et al., 2024; Silva et al., 2024; Sun et al., 

2024; Torshizi, Bozorgi-Amiri and Sabouhi, 2024; Varshney, Gupta and Ahmed, 2024; Yu and Sun, 2024; 

Afshar, Hadji Molana and Rahmani Parchicolaie, 2024; Dehghani Sadrabadi et al., 2024; Dou et al., 2024; 



Gholipour et al., 2024; Guo, Chen and Tang, 2024; Hejazi et al., 2024; Alizadeh et al., 2024; Karimi et al., 

2024; Khot and Thiagarajan, 2024; Liu, Tang and Zhang, 2024; Aming’a, Marwanga and Annan, 2024)  

 

 

 

 

 

 

 

 

Situation awareness 

(Horvath, Autry and Wilcox, 2005; Ahluwalia and Nema, 2006; Xanthopoulos, Vlachos and Iakovou, 

2011; Godichaud et al., 2012; Lundin, 2012; Nakashima and Gupta, 2012; Pialot, Millet and Tchertchian, 

2012; Xiao, Cai and Zhang, 2012; De Rosa et al., 2013; Fang and Xiao, 2013; Hu and Sheu, 2013; Qiaolun 

and Tiegang, 2013; Bell, Mollenkopf and Stolze, 2013; Kim, Glock and Kwon, 2014; He, 2015, 2017; 

Subulan et al., 2015; Cardoso, Barbosa-Póvoa and Relvas, 2016; Han et al., 2016, 2017; Mohajeri and 

Fallah, 2016; Shakourloo, Kazemi and Javad, 2016; Xu et al., 2016, 2021; Zhang, 2016; Abbey et al., 

2017; Zhao and Ke, 2017; Fard et al., 2017; Gianesello, Ivanov and Battini, 2017; Huang and Wang, 2017, 

2018; Mavi, Goh and Zarbakhshnia, 2017; Paydar, Babaveisi and Safaei, 2017; Prakash, Soni and Rathore, 

2017b, 2017a; Chen, Lin and Sheu, 2018; Fathollahi-Fard and Hajiaghaei-Keshteli, 2018; Fathollahi-Fard, 

Hajiaghaei-Keshteli and Mirjalili, 2018; Ghomi-Avili et al., 2018; Hajiaghaei-Keshteli, Abdallah and 

Fathollahi-Fard, 2018; Senthil, Murugananthan and Ramesh, 2018; Wu et al., 2018; Zarbakhshnia, 

Soleimani and Ghaderi, 2018; Doan et al., 2019; Guo, He and Gen, 2019; Hosseini-Motlagh et al., 2019; 

Zare Mehrjerdi and Lotfi, 2019; Ayoughi et al., 2020; Kargar, Paydar and Safaei, 2020; Khan et al., 2020; 

Panjehfouladgaran and Lim, 2020; Rezaei et al., 2020; Tong, Yang and Xu, 2020; Cao et al., 2020; Yu et 

al., 2020; Abushaega et al., 2021; de Arquer, Ponte and Pino, 2021; De Oliveira et al., 2021; Dev et al., 

2021; Huang, Zheng and Wang, 2021; Liu, Ma and Liu, 2021; Lotfi, Mehrjerdi, et al., 2021; Lotfi, Sheikhi, 

et al., 2021; Bakhshi and Heydari, 2021; Mohabbati-Kalejahi and Vinel, 2021; Shabbir et al., 2021; 

Yılmaz, Özçelik and Yeni, 2021; Ebrahimi and Bagheri, 2022; Gentile, Pinto and Stecca, 2022; Akbari-

Kasgari et al., 2022; Huang et al., 2022; Insuasty-Reina, Tascón-Rueda and Osorio-Gómez, 2022; 

Jayasinghe, Rameezdeen and Chileshe, 2022; Li and Chen, 2022; Lotfi et al., 2022; Ma, 2022; Yang et al., 

2022; Yang, Zheng and Ji, 2022; Zhu et al., 2023; Escobar, Peña and García-Cáceres, 2023; Khot and 

Thiagarajan, 2024; Lorenzo-Espejo et al., 2024; Nayeri et al., 2024) 

Increasing visibility 
(Asif et al., 2012; Chen, Lin and Sheu, 2018; Rezaei et al., 2020; Zare Mehrjerdi and Shafiee, 2020; 

Govindan and Gholizadeh, 2021; Mehrjerdi and Shafiee, 2021; Hrouga, Sbihi and Chavallard, 2022; 

Babaei, Khedmati and Jokar, 2023; Ebrahimi, Fathian and Hosseini-Motlagh, 2024)   

Knowledge management 

(pre-risk) 

(Xiao, Cai and Zhang, 2012; Fang and Xiao, 2013; Qiaolun and Tiegang, 2013; Panjehfouladgaran and 

Lim, 2020; De Oliveira et al., 2021; Insuasty-Reina, Tascón-Rueda and Osorio-Gómez, 2022; Katsoras and 

Georgiadis, 2022a; Corsini, 2023; Ermes and Niemann, 2023; Kazancoglu et al., 2023; Aming’a, 

Marwanga and Annan, 2024; Sumrit and Keeratibhubordee, 2024) 

Building security 

(Hosseini-Motlagh et al., 2019; Ghomi-Avili et al., 2021; Hrouga, Sbihi and Chavallard, 2022; Vali-Siar 

and Roghanian, 2022; Vali-Siar, Roghanian and Jabbarzadeh, 2022; Al-Ashhab, 2023; Kazancoglu et al., 

2023; Saffari, Abbasi and Gheidar-Kheljani, 2023; Dehghani Sadrabadi et al., 2024; Zhao et al., 2024; 

Sinha, 2024) 

Concurrent 

strategy 
Building redundancy 

(Qiaolun and Tiegang, 2013; Fang and Xiao, 2013; Ghadge et al., 2016; Gianesello, Ivanov and Battini, 

2017; Jalali et al., 2017; Fazli-Khalaf, Chaharsooghi and Pishvaee, 2019; Rezaei et al., 2020; Yavari and 

Zaker, 2020; Govindan and Gholizadeh, 2021; Lotfi, Mehrjerdi, et al., 2021; Shabbir et al., 2021; 

Sugimura and Murakami, 2021; Babaeinesami, Tohidi and Seyedaliakbar, 2021; Cheramin et al., 2021; 

Dev et al., 2021; Fazli-Khalaf et al., 2021; Aghamohamadi-Bosjina, Rabbania and Manavizadehb, 2022; 



Akbari-Kasgari et al., 2022; Gentile, Pinto and Stecca, 2022; Katsoras and Georgiadis, 2022b; Lotfi et al., 

2022, 2024; Mishra and Singh, 2022; Momenitabar et al., 2022; Ruiz-Torres et al., 2022; Vali-Siar and 

Roghanian, 2022; Vali-Siar, Roghanian and Jabbarzadeh, 2022; Hosseini-Motlagh et al., 2023; Al-Ashhab, 

2023; Mansouri and Sahraeian, 2023; Maya Rodríguez, Morillo-Torres and Willmer Escobar, 2023; 

Mohammadi and Nikzad, 2023; Nagasawa et al., 2023; Arabi and Gholamian, 2023; Rajabzadeh, Khamseh 

and Ameli, 2023; Taherifar et al., 2023; Zerbino et al., 2023; Guo, Chen and Tang, 2024; Liu, Tang and 

Zhang, 2024; Nayeri et al., 2024; Rajabzadeh, Rabiee and Sarkis, 2024; Silva et al., 2024; Varshney, Gupta 

and Ahmed, 2024; Zhao et al., 2024; Dehghani Sadrabadi et al., 2024) 

Increasing flexibility 

(Ghadge et al., 2016; Gianesello, Ivanov and Battini, 2017; Ghomi-Avili, Khosrojerdi and Tavakkoli-

Moghaddam, 2019; Mishra and Singh, 2020, 2022; Yavari and Zaker, 2020; Zare Mehrjerdi and Shafiee, 

2020; Gaur, Amini and Rao, 2020; Lotfi, Kargar, et al., 2021; Lotfi, Mehrjerdi, et al., 2021; Lotfi, Sheikhi, 

et al., 2021; Mehrjerdi and Shafiee, 2021; Shabbir et al., 2021; Sugimura and Murakami, 2021; 

Babaeinesami, Tohidi and Seyedaliakbar, 2021; Baghizadeh, Pahl and Hu, 2021; Dev et al., 2021; 

Aghamohamadi-Bosjina, Rabbania and Manavizadehb, 2022; Katsoras and Georgiadis, 2022a; Lotfi et al., 

2022, 2024; Vali-Siar and Roghanian, 2022; Taherifar et al., 2023; Yu, Yang and Zhen, 2023; Zhu et al., 

2023; Alizadeh et al., 2024; Liu, Tang and Zhang, 2024; Aming’a, Marwanga and Annan, 2024; Dehghani 

Sadrabadi et al., 2024) 

Collaboration 

(Hatefi et al., 2015a, 2015b, 2016; Xu et al., 2016; Wu et al., 2018, 2023; Hosseini-Motlagh, Nami and 

Farshadfar, 2020; Ghomi-Avili et al., 2021; Salami et al., 2022; Katsoras and Georgiadis, 2022a, 2022b; 

Yu, Yang and Zhen, 2023; Hosseini-Motlagh et al., 2023; Saffari, Abbasi and Gheidar-Kheljani, 2023; 

Ebrahimi, Fathian and Hosseini-Motlagh, 2024; Yu and Sun, 2024) 

Agility 
(Dev et al., 2021; Aghamohamadi-Bosjina, Rabbania and Manavizadehb, 2022; Katsoras and Georgiadis, 

2022b; Aming’a, Marwanga and Annan, 2024) 

Reactive strategy 

Contingency planning 

(Ivanov et al., 2017; Jalali et al., 2017; Jabbarzadeh, Haughton and Khosrojerdi, 2018; Ghomi-Avili, 

Khosrojerdi and Tavakkoli-Moghaddam, 2019; Tong, Yang and Xu, 2020; Yavari and Zaker, 2020; Mishra 

and Singh, 2020; Cheramin et al., 2021; Momenitabar et al., 2022; Russo, Masorgo and Gligor, 2022; 

Babaei, Khedmati and Jokar, 2023; Bhattacharyya et al., 2023; Mohammadi and Nikzad, 2023; Nayeri et 

al., 2024; Silva et al., 2024; Zhao et al., 2024; Dehghani Sadrabadi et al., 2024; Guo, Chen and Tang, 

2024) 

Knowledge management 

(post-risk) 
(Duan, Ma and Xu, 2021; Bhattacharyya et al., 2023; Amoozad Mahdiraji et al., 2024) 

 

Table S3 categorises the methodological approaches used to develop mitigation strategies. It distinguishes between qualitative and 

quantitative studies, with the latter grouped by modelling type – optimisation, game theory, simulation, hybrid, and others – and 

highlights the emerging use of data-driven methods for risk mitigation in RL and CLSC research. 

 



Table S3. Classification of mitigation development approaches 

Mitigation development approach Reference 

Qualitative 
(Bell, Mollenkopf and Stolze, 2013; Abbey et al., 2017; De Oliveira et al., 2021; Hrouga, Sbihi and Chavallard, 

2022; Insuasty-Reina, Tascón-Rueda and Osorio-Gómez, 2022; Jayasinghe, Rameezdeen and Chileshe, 2022; Ermes 

and Niemann, 2023; Zerbino et al., 2023; Lorenzo-Espejo et al., 2024)  

Quantitative 
Model-

based 
Optimisation 

(Horvath, Autry and Wilcox, 2005; Ahluwalia and Nema, 2006;  Xanthopoulos, Vlachos and Iakovou, 2011; 

Lundin, 2012; Xiao, Cai and Zhang, 2012; De Rosa et al., 2013; Fang and Xiao, 2013; Hu and Sheu, 2013; Hatefi 

and Jolai, 2014, 2015; Kim, Glock and Kwon, 2014; Hatefi et al., 2015a, 2015b, 2016; Asl-Najafi et al., 2015; 

Subulan et al., 2015; Cardoso, Barbosa-Póvoa and Relvas, 2016; Ghadge et al., 2016; Mohajeri and Fallah, 2016; 

Mutha, Bansal and Guide, 2016; Shakourloo, Kazemi and Javad, 2016; Torabi et al., 2016; Yousefi-Babadi et al., 

2017; Zhao and Ke, 2017; Fard et al., 2017; Fazli-Khalaf and Hamidieh, 2017; Fazli-Khalaf, Mirzazadeh and 

Pishvaee, 2017; Amalnick and Saffar, 2017; Hamidieh and Fazli-Khalaf, 2017; Hamidieh et al., 2017; Ivanov et al., 

2017; Jalali et al., 2017; Paydar, Babaveisi and Safaei, 2017; Prakash, Soni and Rathore, 2017b, 2017a;  Doan et al., 

2018, 2019; Farrokh et al., 2018; Fathollahi-Fard and Hajiaghaei-Keshteli, 2018; Fathollahi-Fard, Hajiaghaei-

Keshteli and Mirjalili, 2018; Ghomi-Avili et al., 2018, 2021; Hajiaghaei-Keshteli, Abdallah and Fathollahi-Fard, 

2018; Hamidieh, Arshadikhamseh and Fazli-Khalaf, 2018; Jabbarzadeh, Haughton and Khosrojerdi, 2018; Jiao et 

al., 2018; Zare Mehrjerdi and Lotfi, 2019; Fazli-Khalaf, Chaharsooghi and Pishvaee, 2019; Ghomi-Avili, 

Khosrojerdi and Tavakkoli-Moghaddam, 2019; Guo, He and Gen, 2019; Yavari and Zaker, 2019, 2020; Yu et al., 

2020; Zare Mehrjerdi and Shafiee, 2020; Gaur, Amini and Rao, 2020; Kargar, Paydar and Safaei, 2020; Khan et al., 

2020; Ayoughi et al., 2020; Mishra and Singh, 2020; Mohammadzadeh, Sobhanallahi and Khamseh, 2020; Prakash 

et al., 2020; Rezaei et al., 2020; Tong, Yang and Xu, 2020; Abushaega et al., 2021; Zhang, Diabat and Zhang, 2021; 

Cheramin et al., 2021; Deng et al., 2021; Fazli-Khalaf et al., 2021; Govindan and Gholizadeh, 2021; Liu, Ma and 

Liu, 2021; Lotfi, Kargar, et al., 2021; Lotfi, Mehrjerdi, et al., 2021; Lotfi, Sheikhi, et al., 2021; Mehrjerdi and 

Shafiee, 2021; Mohabbati-Kalejahi and Vinel, 2021; Babaeinesami, Tohidi and Seyedaliakbar, 2021; Özçelik, Faruk 

Yılmaz and Betül Yeni, 2021; Shabbir et al., 2021; Sugimura and Murakami, 2021; Tehrani and Gupta, 2021; 

Baghizadeh, Pahl and Hu, 2021; Xu et al., 2021; Yılmaz, Özçelik and Yeni, 2021; Aghamohamadi-Bosjina, 

Rabbania and Manavizadehb, 2022; Ziari and Sajadieh, 2022; Gentile, Pinto and Stecca, 2022; Akbari-Kasgari et 

al., 2022; Lotfi et al., 2022; Meybodi, Tayebi and Laleh, 2022; Momenitabar et al., 2022; Vali-Siar and Roghanian, 

2022) (Ge, Zhang and Yuan, 2022; Li and Chen, 2022; Mishra and Singh, 2022; Salami et al., 2022; Vali-Siar, 

Roghanian and Jabbarzadeh, 2022; Chen, Kaveh and Peivandizadeh, 2022; Abad, Barzinpour and Pishvaee, 2023; 

Hasan et al., 2023; Hussaini, Nemati and Paydar, 2023; Khoei et al., 2023; Al-Ashhab, 2023; Mansouri and 

Sahraeian, 2023; Maya Rodríguez, Morillo-Torres and Willmer Escobar, 2023; Mohammadi and Nikzad, 2023; 

Nagasawa et al., 2023; Nikian et al., 2023; Nosrati-Abarghooee et al., 2023; Saffari, Abbasi and Gheidar-Kheljani, 

2023; Taherifar et al., 2023; Zadeh et al., 2023; Arabi and Gholamian, 2023; Zhu et al., 2023; Babaei, Khedmati 

and Jokar, 2023; Escobar, Peña and García-Cáceres, 2023; Afshar, Hadji Molana and Rahmani Parchicolaie, 2024; 

Gholipour et al., 2024; Guo, Chen and Tang, 2024; Hejazi et al., 2024; Karimi et al., 2024; Khot and Thiagarajan, 

2024; Liu, Tang and Zhang, 2024; Lotfi et al., 2024; Saeed et al., 2024; Alizadeh et al., 2024; Silva et al., 2024; Sun 

et al., 2024; Torshizi, Bozorgi-Amiri and Sabouhi, 2024; Varshney, Gupta and Ahmed, 2024; Yu and Sun, 2024; 

Zhao et al., 2024; Dehghani Sadrabadi et al., 2024; Dou et al., 2024). 



Game theory 

(He, 2015, 2017; Xu et al., 2016; Han et al., 2016, 2017; Huang and Wang, 2018, 2017; Wu et al., 2018, 2023; 

Hosseini-Motlagh et al., 2019, 2023; Hosseini-Motlagh, Nami and Farshadfar, 2020; Bakhshi and Heydari, 2021; 

Huang, Zheng and Wang, 2021; Huang et al., 2022; Ma, 2022; Yang, Zheng and Ji, 2022; Rajabzadeh, Khamseh 

and Ameli, 2023; Yu, Yang and Zhen, 2023; Ebrahimi, Fathian and Hosseini-Motlagh, 2024; Rajabzadeh, Rabiee 

and Sarkis, 2024). 

Simulation 
(Asif et al., 2012; Pialot, Millet and Tchertchian, 2012; Qiaolun and Tiegang, 2013; Gianesello, Ivanov and Battini, 

2017; Dev et al., 2021; Duan, Ma and Xu, 2021; Katsoras and Georgiadis, 2022a, 2022b). 

Hybrid 
(Zhang, 2016; Sudarto, Takahashi and Morikawa, 2017; Cao et al., 2020; de Arquer, Ponte and Pino, 2021; 

Ebrahimi and Bagheri, 2022; Bhattacharyya et al., 2023; Corsini, 2023; Sinha, 2024). 

Others 

(Godichaud et al., 2012; Nakashima and Gupta, 2012; Mavi, Goh and Zarbakhshnia, 2017; Senthil, Murugananthan 

and Ramesh, 2018; Zarbakhshnia, Soleimani and Ghaderi, 2018; Chen, Lin and Sheu, 2018; Ruiz-Torres et al., 

2022; Russo, Masorgo and Gligor, 2022; Yang et al., 2022; Kazancoglu et al., 2023; Aming’a, Marwanga and 

Annan, 2024; Amoozad Mahdiraji et al., 2024; Sumrit and Keeratibhubordee, 2024; Nayeri et al., 2024). 

Data-driven (Panjehfouladgaran and Lim, 2020) 

 

References 

Abad, A. R. K. K., Barzinpour, F. and Pishvaee, M. S. (2023), "Green and reliable medical device supply chain network design under 

deep dynamic uncertainty: A novel approach in the context of COVID-19 outbreak", Applied Soft Computing, Vol. 149, p.110964. 

Abbey, J. D. et al. (2017), "The role of perceived quality risk in pricing remanufactured products", Production and Operations 

Management, Vol. 26 No. 1, pp.100-115, doi: 10.1111/poms.12628. 

Abushaega, M. M. et al. (2021), "Design of Supply Chain Network to Reduce Impacts of Damages during Shipping", Management and 

Production Engineering Review, Vol. 12 No. 2, pp.17-26, doi: 10.24425/mper.2021.137674. 

Afshar, M., Hadji Molana, S. Y. and Rahmani Parchicolaie, B. (2024), "A multi objective optimization model for multi-commodity 

closed-loop supply chain network considering disruption risk", International Journal of Engineering, Vol. 37 No. 4, pp.646-661. 

Aghamohamadi-Bosjina, S., Rabbania, M. and Manavizadehb, N. (2022), "A hybrid metaheuristic algorithm for data driven leagile 

sustainable closed-loop supply chain modeling under disruption risk", Scientia Iranica, Vol. 29 No. 3, pp.1685-1704, doi: 

10.24200/sci.2020.53949.3506. 

Ahluwalia, P. K. and Nema, A. K. (2006), "Multi-objective reverse logistics model for integrated computer waste management", Waste 

Management and Research, Vol. 24 No. 6, pp.514-527, doi: 10.1177/0734242x06067252. 

Akbari-Kasgari, M. et al. (2022), "Designing a resilient and sustainable closed-loop supply chain network in copper industry", Clean 

Technologies and Environmental Policy, Vol. 24, pp.1553-1580. doi: 10.1007/s10098-021-02266-x. 

Al-Ashhab, M. S. (2023), "A multi-objective optimization modelling for design and planning a robust closed-loop supply chain network 

under supplying disruption due to crises", Ain Shams Engineering Journal, Vol. 14 No. 3, p.101909. 

Alizadeh, M. et al. (2024), "Prevention of post-pandemic crises: A green sustainable and reliable healthcare supply chain network design 



for emergency medical products", Journal of Cleaner Production, Vol. 434, p.139702, doi: 10.1016/j.jclepro.2023.139702. 

Amalnick, M. and Saffar, M. (2017), "A new fuzzy mathematical model for green supply chain network design", International Journal 

of Industrial Engineering Computations, Vol. 8 No. 1, pp.45-70, doi: 10.5267/j.ijiec.2016.7.003. 

Aming’a, M., Marwanga, R. and Annan, J. (2024), "Is it practical to uphold both resilience and sustainability of supply chains using 

closed-loop supply chain models considering circular economy? An empirical investigation from Kenya", Cogent Business & 

Management, Vol. 11 No. 1, pp.1-31, doi: 10.1080/23311975.2024.2315666. 

Amoozad Mahdiraji, H. et al. (2024), "Decarbonised closed-loop supply chains resilience: examining the impact of COVID-19 toward 

risk mitigation by a fuzzy multi-layer decision-making framework", Annals of Operations Research, pp.1-45. 

Arabi, M. and Gholamian, M. R. (2023), "Resilient closed-loop supply chain network design considering quality uncertainty: A case 

study of stone quarries", Resources Policy, Vol. 80, p. 103290, doi: 10.1016/j.resourpol.2022.103290. 

de Arquer, M., Ponte, B. and Pino, R. (2021), "Examining the balance between efficiency and resilience in closed-loop supply chains", 

Central European Journal of Operations Research, Vol. 30, pp.1307-1336, doi: 10.1007/s10100-021-00766-1. 

Asif, F. M. et al. (2012), "Performance analysis of the closed loop supply chain", Journal of Remanufacturing, Vol. 2 No. 1, pp.1-21, 

doi: 10.1186/2210-4690-2-4. 

Asl-Najafi, J. et al. (2015), "A dynamic closed-loop location-inventory problem under disruption risk", Computers & Industrial 

Engineering, Vol. 90, pp.414-428, doi: 10.1016/j.cie.2015.10.012. 

Ayoughi, H. et al. (2020), "Providing an Integrated Multi-Objective Model for Closed-Loop Supply Chain under Fuzzy Conditions with 

Upgral Approach", International Journal of Nonlinear Analysis and Applications, Vol. 11 No. 1, pp.107-136, doi: 

10.22075/ijnaa.2020.4244. 

Babaei, A., Khedmati, M. and Jokar, M. R. A. (2023), "A comprehensive blockchain-enabled supply chain network design: an iterative 

model versus an integrated model", Annals of Operations Research, pp.1-50, doi: 10.1007/s10479-023-05562-5. 

Babaeinesami, A., Tohidi, H. and Seyedaliakbar, S. M. (2021), "Designing a data-driven leagile sustainable closed-loop supply chain 

network", International Journal of Management Science and Engineering Management, Vol. 16 No. 1, pp.14-26, doi: 

10.1080/17509653.2020.1811794. 

Baghizadeh, K., Pahl, J. and Hu, G. (2021), "Closed-Loop Supply Chain Design with Sustainability Aspects and Network Resilience 

under Uncertainty: Modelling and Application", Mathematical Problems in Engineering, Vol. 2021 No. 1, pp.1-23, doi: 

10.1155/2021/9951220. 

Bakhshi, A. and Heydari, J. (2021), "An optimal put option contract for a reverse supply chain: case of remanufacturing capacity 

uncertainty", Annals of Operations Research, pp.1-24, doi: 10.1007/s10479-021-04050-y. 

Bell, J. E., Mollenkopf, D. A. and Stolze, H. J. (2013), "Natural resource scarcity and the closed‐loop supply chain: a resource‐advantage 

view", International Journal of Physical Distribution & Logistics Management. Edited by C. W. Autry and J. M. Whipple, Vol. 43 

No. 5/6, pp.351-379, doi: 10.1108/ijpdlm-03-2012-0092. 

Bhattacharyya, S. et al. (2023), "Risk Modeling Framework for Strategic and Operational Intervention to Enhance the Effectiveness of 



a Closed-Loop Supply Chain", IEEE Transactions on Engineering Management, Vol. 71, pp.7015-7028. 

Cao, J. et al. (2020), "Emergency Strategies of Closed-Loop Supply Chain with Single Retailer Recycling under Demand Disruptions", 

Discrete Dynamics in Nature and Society, Vol. 2020, pp.1-19, doi: 10.1155/2020/9817641. 

Cardoso, S. R., Barbosa-Póvoa, A. P. and Relvas, S. (2016), "Integrating financial risk measures into the design and planning of closed-

loop supply chains", Computers & Chemical Engineering, Vol. 85, pp.105-123, doi: 10.1016/j.compchemeng.2015.10.012. 

Chen, G., kaveh, F. and Peivandizadeh, A. (2022), "Resilient Supply Chain Planning for the Perishable Products under Different 

Uncertainty", Mathematical Problems in Engineering, pp.1-12, doi: 10.1155/2022/1606331. 

Chen, T.-Y., Lin, W.-T. and Sheu, C. (2018), "A dynamic failure rate forecasting model for service parts inventory", Sustainability, Vol. 

10 No. 7, p.2408, doi: 10.3390/su10072408. 

Cheramin, M. et al. (2021), "Resilient NdFeB magnet recycling under the impacts of COVID-19 pandemic: Stochastic programming 

and Benders decomposition", Transportation Research Part E, Vol. 155, p.102505, doi: 10.1016/j.tre.2021.102505. 

Corsini, R. R. (2023), "Adaptive production control of two-product closed-loop supply chain dynamics under disruptions", Journal of 

Industrial & Production Engineering, Vol. 40 No. 8, pp.638-660, doi: 10.1080/21681015.2023.2256962. 

Dehghani Sadrabadi, M. H. et al. (2024), "Designing a green-resilient closed-loop supply chain to preserve business continuity under 

interrelated disruptions (a case study of the automotive battery industry)", Computers & Chemical Engineering, Vol. 185, p.108675, 

doi: 10.1016/j.compchemeng.2024.108675. 

Deng, D.-S. et al. (2021), "Building Robust Closed-Loop Supply Networks against Malicious Attacks", Processes, Vol. 9 No. 1, p.39, 

doi: 10.3390/pr9010039. 

Dev, N. K. et al. (2021), "Supply chain resilience for managing the ripple effect in Industry 4.0 for green product diffusion", International 

Journal of Physical Distribution & Logistics Management, Vol. 51 No. 8, pp.897-930, doi: 10.1108/IJPDLM-04-2020-0120. 

Doan, L. T. T. et al. (2018), "Optimizing the total cost of an E-waste reverse supply chain considering transportation risk", Operations 

and Supply Chain Management, Vol. 11 No. 3, pp.151-160, doi: 10.31387/oscm0320211. 

Doan, L. T. T. et al. (2019), "A comprehensive reverse supply chain model using an interactive fuzzy approach – A case study on the 

Vietnamese electronics industry", Applied Mathematical Modelling, Vol. 76, pp.87-108, doi: 10.1016/j.apm.2019.06.003. 

Dou, R. et al. (2024), "Mitigating closed-loop supply chain risk through assessment of production cost, disruption cost, and reliability", 

International Journal of Production Economics, Vol. 270, p.109174. doi: 10.1016/j.ijpe.2024.109174. 

Duan, W., Ma, H. and Xu, D. S. (2021), "Analysis of the impact of COVID-19 on the coupling of the material flow and capital flow in 

a closed-loop supply chain", Advances in Production Engineering & Management, Vol. 16 No. 1, pp.1-19, doi: 

10.14743/apem2021.1.381. 

Ebrahimi, S. B. and Bagheri, E. (2022), "A multi-objective formulation for the closed-loop plastic supply chain under uncertainty", 

Operational Research, Vol. 22, pp.1-44, doi: 10.1007/s12351-022-00716-y. 

Ebrahimi, S., Fathian, M. and Hosseini-Motlagh, S.-M. (2024), "Coordinating Location Information Sharing Strategy in a Sustainable 

Dual-Channel Closed-Loop Supply Chain", IEEE Transactions on Systems, Man, and Cybernetics: Systems. 



Ermes, T. and Niemann, W. (2023), "Managing omni-channel reverse logistics risk during supply chain disruption recovery in the South 

African fashion industry", Journal of Transport & Supply Chain Management, Vol. 17, pp.1-14. 

Escobar, J., Peña, W. and García-Cáceres, R. (2023), "Robust multiobjective scheme for closed-loop supply chains by considering 

financial criteria and scenarios", International Journal of Industrial Engineering Computations, Vol. 14 No. 2, pp.361-380. 

Fang, H. and Xiao, R. (2013), "Resilient closed–loop supply chain network design based on patent protection", International Journal of 

Computer Applications in Technology, Vol. 48 No. 1, pp.49-57, doi: 10.1504/ijcat.2013.055566. 

Fard, A. M. F. et al. (2017), "A bi-objective stochastic closed-loop supply chain network design problem considering downside risk", 

Industrial Engineering and Management Systems, Vol. 16 No. 3, pp.342-362, doi: 10.7232/iems.2017.16.3.342. 

Farrokh, M. et al. (2018), "A novel robust fuzzy stochastic programming for closed loop supply chain network design under hybrid 

uncertainty", Fuzzy sets and systems, Vol. 341, pp.69-91, doi: 10.1016/j.fss.2017.03.019. 

Fathollahi-Fard, A. M. and Hajiaghaei-Keshteli, M. (2018), "A stochastic multi-objective model for a closed-loop supply chain with 

environmental considerations", Applied Soft Computing, Vol. 69, pp.232-249, doi: 10.1016/j.asoc.2018.04.055. 

Fathollahi-Fard, A. M., Hajiaghaei-Keshteli, M. and Mirjalili, S. (2018), "Multi-objective stochastic closed-loop supply chain network 

design with social considerations", Applied Soft Computing, Vol. 71, pp.505-525, doi: 10.1016/j.asoc.2018.07.025. 

Fazli-Khalaf, M. et al. (2021), "The design of a resilient and sustainable maximal covering closed-loop supply chain network under 

hybrid uncertainties: a case study in tire industry", Environment, Development and Sustainability, Vol. 23 No. 7, pp. 9949-9973, doi: 

10.1007/s10668-020-01041-0. 

Fazli-Khalaf, M., Chaharsooghi, S. K. and Pishvaee, M. S. (2019), "A new robust possibilistic programming model for reliable supply 

chain network design: A case study of lead-acid battery supply chain", RAIRO-operations Research, Vol. 53 No. 5, pp.1489-1512, 

doi: 10.1051/ro/2018073. 

Fazli-Khalaf, M. and Hamidieh, A. (2017), "A robust reliable forward-reverse supply chain network design model under parameter and 

disruption uncertainties", International Journal of Engineering, Vol. 30 No. 8, pp.1160-1169, doi: 10.5829/ije.2017.30.08b.07. 

Fazli-Khalaf, M., Mirzazadeh, A. and Pishvaee, M. S. (2017), "A robust fuzzy stochastic programming model for the design of a reliable 

green closed-loop supply chain network", Human and ecological risk assessment: an international journal, Vol. 23 No. 8, pp.2119-

2149, doi: 10.1080/10807039.2017.1367644. 

Gaur, J., Amini, M. and Rao, A. K. (2020), "The impact of supply chain disruption on the closed-loop supply chain configuration profit: 

a study of sourcing policies", International Journal of Production Research, Vol. 58 No. 17, pp.5380-5400, doi: 

10.1080/00207543.2019.1657244. 

Ge, C., Zhang, L. and Yuan, Z. (2022), "Distributionally robust optimization for the closed‐loop supply chain design under uncertainty", 

AIChE Journal, Vol. 68 No. 12, p.e17909. 

Gentile, C., Pinto, D. M. and Stecca, G. (2022),  "Price of robustness optimization through demand forecasting with an application to 

waste management", Soft Computing, pp.1-12, doi: 10.1007/s00500-022-07148-y. 

Ghadge, A. et al. (2016), "Facility location for a closed-loop distribution network: a hybrid approach", International Journal of Retail 



& Distribution Management, Vol. 44 No. 9, pp.884-902., doi: 10.1108/ijrdm-07-2015-0094. 

Gholipour, A. et al. (2024), "Designing an optimal multi-objective model for a sustainable closed-loop supply chain: a case study of 

pomegranate in Iran", Environment, Development & Sustainability, Vol. 26 No. 2, pp.3993-4027, doi: 10.1007/s10668-022-02868-5. 

Ghomi-Avili, M. et al. (2018), "A fuzzy pricing model for a green competitive closed-loop supply chain network design in the presence 

of disruptions", Journal of Cleaner Production, Vol. 188, pp.425-442, doi: 10.1016/j.jclepro.2018.03.273. 

Ghomi-Avili, M. et al. (2021), "Competitive green supply chain network design model considering inventory decisions under 

uncertainty: a real case of a filter company", International Journal of Production Research, Vol. 59 No. 14, pp.4248-4267., doi: 

10.1080/00207543.2020.1760391. 

Ghomi-Avili, M., Khosrojerdi, A. and Tavakkoli-Moghaddam, R. (2019), "A multi-objective model for the closed-loop supply chain 

network design with a price-dependent demand, shortage and disruption", Journal of Intelligent & Fuzzy Systems, Vol. 36 No. 6, 

pp.5261-5272, doi: 10.3233/jifs-181051. 

Gianesello, P., Ivanov, D. and Battini, D. (2017), "Closed-loop supply chain simulation with disruption considerations: A case-study on 

Tesla", International Journal of Inventory Research, Vol. 4 No. 4, pp.257-280., doi: 10.1504/ijir.2017.090361. 

Godichaud, M. et al. (2012), "Sustainable management of end-of-life systems", Production Planning & Control, Vol. 23 No. 2–3, 

pp.216-236, doi: 10.1080/09537287.2011.591656. 

Govindan, K. and Gholizadeh, H. (2021), "Robust network design for sustainable-resilient reverse logistics network using big data: A 

case study of end-of-life vehicles", Transportation Research Part E: Logistics and Transportation Review, Vol. 149, p.102279, doi: 

10.1016/j.tre.2021.102279. 

Guo, J., Chen, L. and Tang, B. (2024), "A multi-period multi-objective closed-loop blood supply chain configuration and optimisation 

under disruption", International Journal of Systems Science: Operations & Logistics, Vol. 11 No. 1, p.2304287. 

Guo, J., He, L. and Gen, M. (2019), "Optimal strategies for the closed-loop supply chain with the consideration of supply disruption and 

subsidy policy", Computers & Industrial Engineering, Vol. 128, pp.886-893, doi: 10.1016/j.cie.2018.10.029. 

Hajiaghaei-Keshteli, M., Abdallah, K. S. and Fathollahi-Fard, A. M. (2018), "A collaborative stochastic closed-loop supply chain 

network design for tire industry", International Journal of Engineering, Vol. 31 No. 10, pp.1715-1722, doi: 

10.5829/ije.2018.31.10a.14. 

Hamidieh, A. et al. (2017), "A robust possibilistic programming model for a responsive closed loop supply chain network design", 

Cogent Mathematics, Vol. 4 No. 1, p.1329886., doi: 10.1080/23311835.2017.1329886. 

Hamidieh, A., Arshadikhamseh, A. and Fazli-Khalaf, M. (2018),"A robust reliable closed loop supply chain network design under 

uncertainty: A case study in equipment training centers", International Journal of Engineering, Vol. 31 No. 4, pp.648-658, doi: 

10.5829/ije.2018.31.04a.17. 

Hamidieh, A. and Fazli-Khalaf, M. (2017), "A possibilistic reliable and responsive closed loop supply chain network design model 

under uncertainty", Journal of Advanced Manufacturing Systems, Vol. 16 No. 4, pp.317-338, doi: 10.1142/S0219686717500196. 

Han, X. et al. (2016), "Reverse channel selection under remanufacturing risks: Balancing profitability and robustness", International 



Journal of Production Economics, Vol. 182, pp.63-72, doi: 10.1016/j.ijpe.2016.08.013. 

Han, X. et al. (2017), "Collection channel and production decisions in a closed-loop supply chain with remanufacturing cost disruption", 

International Journal of Production Research, Vol. 55 No. 4, pp.1147-1167, doi: 10.1080/00207543.2016.1230684. 

Hasan, K. W. et al. (2023), "Multi-objective closed-loop green supply chain model with disruption risk", Applied Soft Computing, Vol. 

136, p.110074. 

Hatefi, S. M. et al. (2015a), "A credibility-constrained programming for reliable forward–reverse logistics network design under 

uncertainty and facility disruptions", International Journal of Computer Integrated Manufacturing, Vol. 28 No. 6, pp.664-678, doi: 

10.1080/0951192x.2014.900863. 

Hatefi, S. M. et al. (2015b),  "Reliable design of an integrated forward-revere logistics network under uncertainty and facility disruptions: 

A fuzzy possibilistic programing model", KSCE Journal of Civil Engineering, Vol. 19 No. 4, pp.1117-1128, doi: 10.1007/s12205-013-

0340-y. 

Hatefi, S. M. et al. (2016), "Integrated Forward-reverse Logistics Network Design under Uncertainty and Reliability Consideration", 

Scientia Iranica, Vol. 23 No. 2, pp.721-735, doi: 10.24200/sci.2016.3858. 

Hatefi, S. M. and Jolai, F. (2014), "Robust and reliable forward–reverse logistics network design under demand uncertainty and facility 

disruptions", Applied Mathematical Modelling, Vol. 38 No. 9, pp.2630-2647, doi: 10.1016/j.apm.2013.11.002. 

Hatefi, S. M. and Jolai, F. (2015), "Reliable forward-reverse logistics network design under partial and complete facility disruptions", 

International Journal of Logistics Systems and Management, Vol. 20 No. 3, pp.370-394, doi: 10.1504/ijlsm.2015.068426. 

He, Y. (2015), "Acquisition pricing and remanufacturing decisions in a closed-loop supply chain", International Journal of Production 

Economics, Vol. 163, pp.48-60, doi: 10.1016/j.ijpe.2015.02.002. 

He, Y. (2017), "Supply risk sharing in a closed-loop supply chain", International Journal of Production Economics, Vol. 183, pp.39-

52, doi: 10.1016/j.ijpe.2016.10.012. 

Hejazi, T. H. et al. (2024), "Designing a closed loop supply chain under conditions of uncertainty and partial disruptions", Journal of 

Applied Research on Industrial Engineering, Vol. 11 No. 3, pp.369-397. 

Horvath, P. A., Autry, C. W. and Wilcox, W. E. (2005), "Liquidity implications of reverse logistics for retailers: A Markov chain 

approach", Journal of Retailing, Vol. 81 No. 3, pp.191-203, doi: 10.1016/j.jretai.2005.07.003. 

Hosseini-Motlagh, S.-M. et al. (2019), "Reverse supply chain systems optimization with dual channel and demand disruptions: 

Sustainability, CSR investment and pricing coordination", Information Sciences, Vol. 503, pp.606-634, doi: 10.1016/j.ins.2019.07.021. 

Hosseini-Motlagh, S.-M. et al. (2023), "Reverse supply chain management with dual channel and collection disruptions: supply chain 

coordination and game theory approaches", Annals of Operations Research, Vol. 324 No. 1/2, pp.215-248, doi: 10.1007/s10479-022-

04909-8. 

Hosseini-Motlagh, S.-M., Nami, N. and Farshadfar, Z. (2020), "Collection disruption management and channel coordination in a socially 

concerned closed-loop supply chain: A game theory approach", Journal of cleaner production, Vol. 276, p.124173, doi: 

10.1016/j.jclepro.2020.124173. 



Hrouga, M., Sbihi, A. and Chavallard, M. (2022), "The potentials of combining Blockchain technology and Internet of Things for digital 

reverse supply chain: A case study", Journal of Cleaner Production, Vol. 337, p.130609, doi: 10.1016/j.jclepro.2022.130609. 

Hu, Z.-H. and Sheu, J.-B. (2013), "Post-disaster debris reverse logistics management under psychological cost minimization", 

Transportation Research Part B: Methodological, Vol. 55, pp.118-141, doi: 10.1016/j.trb.2013.05.010. 

Huang, Y. and Wang, Z. (2017), "Dual-recycling channel decision in a closed-loop supply chain with cost disruptions", Sustainability, 

Vol. 9 No. 11, p.2004., doi: 10.3390/su9112004. 

Huang, Y. and Wang, Z. (2018), "Demand disruptions, pricing and production decisions in a closed-loop supply chain with technology 

licensing", Journal of cleaner production, Vol. 191, pp.248-260, doi: 10.1016/j.jclepro.2018.04.221. 

Huang, Y., Zheng, B. and Wang, Z. (2021), "Supplier-remanufacturing and manufacturer-remanufacturing in a closed-loop supply chain 

with remanufacturing cost disruption", Annals of Operations Research, pp.1-32, doi: 10.1007/s10479-021-04230-w. 

Huang, Z. et al. (2022), "Pricing Decision for a Closed-Loop Supply Chain with Technology Licensing under Collection and 

Remanufacturing Cost Disruptions", Sustainability, Vol. 14 No. 6, p.3354, doi: 10.3390/su14063354. 

Hussaini, Z., Nemati, A. and Paydar, M. M. (2023), "A multi-period multi-season multi-objective mathematical model for guaranteeing 

the viability of supply chains under fluctuations: a healthcare closed-loop supply chain application", Annals of Operations Research, 

pp.1-46, doi: 10.1007/s10479-023-05783-8. 

Insuasty-Reina, J. G., Tascón-Rueda, J. A. and Osorio-Gómez, J. C. (2022), "Prioritization of Operational Risks in a Reverse Logistics 

Network for the Recovery of Waste Cooking Oil (WCO)", Journal of Scientific and Industrial Research (JSIR), Vol. 81 No. 3, pp.226-

235, doi: 10.56042/jsir.v81i03.45253. 

Ivanov, D. et al. (2017), "Minimization of disruption-related return flows in the supply chain", International Journal of Production 

Economics, Vol. 183, pp.503-513, doi: 10.1016/j.ijpe.2016.03.012. 

Jabbarzadeh, A., Haughton, M. and Khosrojerdi, A. (2018), "Closed-loop supply chain network design under disruption risks: A robust 

approach with real world application", Computers & industrial engineering, Vol. 116, pp.178-91, doi: 10.1016/j.cie.2017.12.025. 

Jalali, G. et al. (2017), "A network design model for a resilient closed-loop supply chain with lateral transshipment", International 

Journal of Engineering, Vol. 30 No. 3, pp.374-383, doi: 10.5829/idosi.ije.2017.30.03c.07. 

Jayasinghe, R. S., Rameezdeen, R. and Chileshe, N. (2022), "Modelling the cause and effect relationship risks in reverse logistics supply 

chains for demolition waste", Engineering, Construction and Architectural Management, Vol. 30 No. 9, pp.4018-4044, doi: 

10.1108/ecam-10-2021-0853. 

Jiao, Z. et al. (2018), "Data-driven approaches to integrated closed-loop sustainable supply chain design under multi-uncertainties", 

Journal of Cleaner Production, Vol. 185, pp.105-127, doi: 10.1016/j.jclepro.2018.02.255. 

Kargar, S., Paydar, M. M. and Safaei, A. S. (2020), "A reverse supply chain for medical waste: A case study in Babol healthcare sector", 

Waste Management, Vol. 113, pp.197-209, doi: 10.1016/j.wasman.2020.05.052. 

Karimi, H. et al. (2024), "Optimizing COVID-19 medical waste management using goal and robust possibilistic programming", 

Engineering Applications of Artificial Intelligence, Vol. 131, p.107838, doi: 10.1016/j.engappai.2023.107838. 



Katsoras, E. and Georgiadis, P. (2022a), "A Dynamic Analysis for Mitigating Disaster Effects in Closed Loop Supply Chains", 

Sustainability, Vol. 14 No. 9, p.4948, doi: 10.3390/su14094948. 

Katsoras, E. and Georgiadis, P. (2022b), "An integrated System Dynamics model for Closed Loop Supply Chains under disaster effects: 

The case of COVID-19", International Journal of Production Economics, Vol. 253, p. 108593, doi: 10.1016/j.ijpe.2022.108593. 

Kazancoglu, Y. et al. (2023), "Resilient reverse logistics with blockchain technology in sustainable food supply chain management 

during COVID‐19", Business Strategy and the Environment, Vol. 32 No. 4, pp.2327-2340. 

Khan, A. S. et al. (2020), "A Trade-Off Analysis of Economic and Environmental Aspects of a Disruption Based Closed-Loop Supply 

Chain Network", Sustainability, Vol. 12 No. 17, p.7056, doi: 10.3390/su12177056. 

Khoei, M. A. et al. (2023), "Big data-driven optimization for sustainable reverse logistics network design", Journal of ambient 

intelligence and humanized computing, Vol. 14 No. 8, pp.10867-10882. 

Khot, S. B. and Thiagarajan, S. (2024), "Developing a resilient and sustainable non-linear closed-loop supply chain management 

framework for the automotive sector industry using a gaussian fuzzy optimization based non-linear model predictive control approach", 

Journal of Industrial & Production Engineering, Vol. 41 No. 2, pp.101-120, doi: 10.1080/21681015.2023.2269926. 

Kim, T., Glock, C. H. and Kwon, Y. (2014), "A closed-loop supply chain for deteriorating products under stochastic container return 

times", Omega, Vol. 43, pp.30-40, doi: 10.1016/j.omega.2013.06.002. 

Li, R. and Chen, X. (2022), "Reverse logistics network design under disruption risk for third-party logistics providers", Sustainability, 

Vol. 14 No. 22, p.14936. 

Liu, C., Tang, J. and Zhang, Z.-H. (2024), "Impacts of capacity redundancy and process flexibility on risk mitigation in e-waste recycling 

supply chain management", Omega, Vol. 128, p.103110, doi: 10.1016/j.omega.2024.103110. 

Liu, Ying, Ma, L. and Liu, Yankui (2021), "A novel robust fuzzy mean-UPM model for green closed-loop supply chain network design 

under distribution ambiguity", Applied Mathematical Modelling, Vol. 92, pp.99-135, doi: 10.1016/j.apm.2020.10.042. 

Lorenzo-Espejo, A. et al. (2024), "A framework for analyzing service disruptions in last-mile and first-mile reverse logistics", Research 

in Transportation Economics, Vol. 108, p.101485. 

Lotfi, R., Mehrjerdi, Y. Z., et al. (2021), "A robust optimization model for sustainable and resilient closed-loop supply chain network 

design considering conditional value at risk", Numerical Algebra, Control & Optimization, Vol. 11 No. 2, pp.221-253, doi: 

10.3934/naco.2020023. 

Lotfi, R., Sheikhi, Z., et al. (2021), "Robust optimization of risk-aware, resilient and sustainable closed-loop supply chain network 

design with Lagrange relaxation and fix-and-optimize", International Journal of Logistics Research and Applications, pp.1-41, doi: 

10.1080/13675567.2021.2017418. 

Lotfi, R., Kargar, B., et al. (2021), "Viable medical waste chain network design by considering risk and robustness", Environmental 

science and pollution research, pp.1-16, doi: 10.1007/s11356-021-16727-9. 

Lotfi, R. et al. (2022), "Viable closed-loop supply chain network by considering robustness and risk as a circular economy", 

Environmental Science and Pollution Research, Vol. 29, pp.70285-70304, doi: 10.1007/s11356-022-20713-0. 



Lotfi, R. et al. (2024), "Net-zero, resilience, and agile closed-loop supply chain network design considering robustness and renewable 

energy", Environmental science and pollution research international, doi: 10.1007/s11356-024-32661-y. 

Lundin, J. F. (2012), "Redesigning a closed-loop supply chain exposed to risks", International Journal of Production Economics, Vol. 

140 No. 2, pp.596-603, doi: 10.1016/j.ijpe.2011.01.010. 

Ma, C. (2022), "Impacts of demand disruption and government subsidy on closed-loop supply chain management: A model based 

approach", Environmental Technology & Innovation, Vol. 27, p.102425, doi: 10.1016/j.eti.2022.102425. 

Mansouri, Y. and Sahraeian, R. (2023), "Facility disruptions in a closed-loop supply chain featuring warranty policy and quality-based 

segmentation of returns", Scientia Iranica, Vol. 30 No. 4, pp.1518-1533. 

Mavi, R. K., Goh, M. and Zarbakhshnia, N. (2017), "Sustainable third-party reverse logistic provider selection with fuzzy SWARA and 

fuzzy MOORA in plastic industry", The International Journal of Advanced Manufacturing Technology, Vol. 91 No. 5, pp.2401-2418, 

doi: 10.1007/s00170-016-9880-x. 

Maya Rodríguez, G., Morillo-Torres, D. and Willmer Escobar, J. (2023), "A new method for the measurement of robustness in reverse 

logistics supply chains based on entropy and nodal importance", Computers & Industrial Engineering, Vol. 183, p.109533, doi: 

10.1016/j.cie.2023.109533. 

Mehrjerdi, Y. Z. and Shafiee, M. (2021), "A resilient and sustainable closed-loop supply chain using multiple sourcing and information 

sharing strategies", Journal of Cleaner Production, Vol. 289, p.125141, doi: 10.1016/j.jclepro.2020.125141. 

Meybodi, D. R., Tayebi, H. and Laleh, S. (2022), "Fuzzy Robust Optimization in Closed-Loop Supply Chain Network Model for 

Hazardous Products (Lead-Acid Battery)", International Journal of Innovation in Management, Economics and Social Sciences, Vol. 

2 No. 2, pp.61-82, doi: 10.52547/ijimes.2.2.61. 

Mishra, S. and Singh, S. P. (2020), "A stochastic disaster-resilient and sustainable reverse logistics model in big data environment", 

Annals of Operations Research, pp.1-32, doi: 10.1007/s10479-020-03573-0. 

Mishra, S. and Singh, S. P. (2022), "A stochastic disaster-resilient and sustainable reverse logistics model in big data environment", 

Annals of Operations Research, Vol. 319 No. 1, pp.853-884, doi: 10.1007/s10479-020-03573-0. 

Mohabbati-Kalejahi, N. and Vinel, A. (2021), "Robust hazardous materials closed-loop supply chain network design with emergency 

response teams location", Transportation Research Record, Vol. 2675 No. 6, pp.306-329, doi: 10.1177/0361198121992071. 

Mohajeri, A. and Fallah, M. (2016), "A carbon footprint-based closed-loop supply chain model under uncertainty with risk analysis: A 

case study", Transportation Research Part D: Transport and Environment, Vol. 48, pp.425-450, doi: 10.1016/j.trd.2015.09.001. 

Mohammadi, M. and Nikzad, A. (2023), "Sustainable and reliable closed-loop supply chain network design during pandemic outbreaks 

and disruptions", Operations Management Research, Vol. 16 No. 2, pp.969-991. 

Mohammadzadeh, M., Sobhanallahi, M. and Khamseh, A. A. (2020), "Closed loop supply chain mathematical modeling considering 

lean agile resilient and green strategies", Croatian Operational Research Review, Vol. 11 No. 2, pp.177-197, doi: 

10.17535/crorr.2020.0015. 

Momenitabar, M. et al. (2022), "Designing a sustainable closed-loop supply chain network considering lateral resupply and backup 



suppliers using fuzzy inference system", Environment, development and sustainability, pp.1-34, doi: 10.1007/s10668-022-02332-4. 

Mutha, A., Bansal, S. and Guide, V. D. R. (2016), "Managing Demand Uncertainty through Core Acquisition in Remanufacturing", 

Production and Operations Management, Vol. 25 No. 8, pp.1449-1464, doi: 10.1111/poms.12554. 

Nagasawa, K. et al. (2023), "3", Journal of Advanced Mechanical Design, Systems, and Manufacturing, Vol. 17 No. 5, pp. 

JAMDSM0059–JAMDSM0059. 

Nakashima, K. and Gupta, S. M. (2012), "A study on the risk management of multi Kanban system in a closed loop supply chain", 

International Journal of Production Economics, Vol. 139 No. 1, pp.65-68, doi: 10.1016/j.ijpe.2012.03.016. 

Nayeri, S. et al. (2024), "Raw Material Provider Selection Problem Considering the Digitalization, Circular Economy and Resilience 

Dimensions: A Case Study", International Journal of Industrial Engineering & Production Research, Vol. 35 No. 3, pp.1-20. 

Nikian, A. et al. (2023), "Redesign of a sustainable and resilient closed-loop supply chain network under uncertainty and disruption 

caused by sanctions and COVID-19", Operations Management Research, Vol. 16 No. 2, pp.1019-1042. 

Nosrati-Abarghooee, S. et al. (2023), "Designing reverse logistics network for healthcare waste management considering epidemic 

disruptions under uncertainty", Applied soft computing, Vol. 142, p.110372, doi: 10.1016/j.asoc.2023.110372. 

De Oliveira, U. R. et al. (2021), "Risk management applied to the reverse logistics of solid waste", Journal of Cleaner Production, Vol. 

296, p.126517, doi: 10.1016/j.jclepro.2021.126517. 

Özçelik, G., Faruk Yılmaz, Ö. and Betül Yeni, F. (2021), "Robust optimisation for ripple effect on reverse supply chain: an industrial 

case study", International Journal of Production Research, Vol. 59 No. 1, pp.245-264, doi: 10.1080/00207543.2020.1740348. 

Panjehfouladgaran, H. and Lim, S. F. W. T. (2020), "Reverse logistics risk management: identification, clustering and risk mitigation 

strategies", Management Decision, Vol. 58 No. 7, pp.1449-1474, doi: 10.1108/md-01-2018-0010. 

Paydar, M. M., Babaveisi, V. and Safaei, A. S. (2017), "An engine oil closed-loop supply chain design considering collection risk", 

Computers & Chemical Engineering, Vol. 104, pp.38-55, doi: 10.1016/j.compchemeng.2017.04.005. 

Pialot, O., Millet, D. and Tchertchian, N. (2012), "How to explore scenarios of multiple upgrade cycles for sustainable product 

innovation: the “Upgrade Cycle Explorer” tool", Journal of Cleaner Production, Vol. 22 No. 1, pp.19-31, doi: 

10.1016/j.jclepro.2011.10.001. 

Prakash, S. et al. (2020), "Closed-loop supply chain network design and modelling under risks and demand uncertainty: an integrated 

robust optimization approach", Annals of operations research, Vol. 290 No. 1, pp.837-864, doi: 10.1007/s10479-018-2902-3. 

Prakash, S., Soni, G. and Rathore, A. P. S. (2017a), "Embedding risk in closed-loop supply chain network design: Case of a hospital 

furniture manufacturer", Journal of Modelling in Management, Vol. 12 No. 3, pp.551-574, doi: 10.1108/jm2-02-2016-0017. 

Prakash, S., Soni, G. and Rathore, A. P. S. (2017b), "Multi-echelon closed-loop supply chain network design and configuration under 

supply risks and logistics risks", International Journal of Logistics Systems and Management, Vol. 28 No. 1, pp.1-23, doi: 

10.1504/ijlsm.2017.085882. 

Qiaolun, G. and Tiegang, G. (2013), "Profits management for reverse supply chain with supply disruption", International Journal of 

Intelligent Engineering and Systems, Vol. 6 No. 1, pp.1-9. 



Rajabzadeh, H., Khamseh, A. A. and Ameli, M. (2023), "A game-theoretic approach for pricing in a two competitive closed-loop supply 

chains considering a dual-sourcing strategy in the presence of a disruption risk", Process Integration and Optimization for 

Sustainability, Vol. 7 No. 1, pp.293-314. 

Rajabzadeh, H., Rabiee, M. and Sarkis, J. (2024), "Sourcing from risky reverse channels: Insights on pricing and resilience strategies in 

sustainable supply chains", International Journal of Production Economics, Vol. 276, p.109373, doi: 10.1016/j.ijpe.2024.109373. 

Rezaei, S. et al. (2020), "Supplier selection and order allocation in CLSC configuration with various supply strategies under disruption 

risk", Opsearch, Vol. 57 No. 3, pp.908-934, doi: 10.1007/s12597-020-00445-w. 

De Rosa, V. et al. (2013), "Robust sustainable bi-directional logistics network design under uncertainty", International Journal of 

Production Economics, Vol. 145 No. 1, pp.184-198, doi: 10.1016/j.ijpe.2013.04.033. 

Ruiz-Torres, A. J. et al. (2022), "Suppliers portfolio and returner incentive decisions in closed-loop remanufacturing systems under 

multiple stochastic scenarios", International Journal of Sustainable Engineering, Vol. 15 No. 1, pp.208-225. 

Russo, I., Masorgo, N. and Gligor, D. M. (2022), "Examining the impact of service recovery resilience in the context of product 

replacement: the roles of perceived procedural and interactional justice", International Journal of Physical Distribution & Logistics 

Management, Vol. 52 o. 8, pp.638-672. 

Saeed, A. et al. (2024), "Green-resilient model for smartphone closed-loop supply chain network design: A novel four-valued refined 

neutrosophic optimization", Computers & Industrial Engineering, Vol. 190, p.110087, doi: 10.1016/j.cie.2024.110087. 

Saffari, H., Abbasi, M. and Gheidar-Kheljani, J. (2023), "A robust, sustainable, resilient, and responsive model for forward/reverse 

logistics network design with a new approach based on horizontal collaboration", Environment, development and sustainability, pp.1-

44, doi: 10.1007/s10668-023-02954-2. 

Salami, M. S. et al. (2022), "Does a buyback contract coordinate a reverse supply chain facing remanufacturing capacity disruption and 

returned product quality uncertainty?", Sustainability, Vol. 14 No. 23, p.15939. 

Senthil, S., Murugananthan, K. and Ramesh, A. (2018), "Analysis and prioritisation of risks in a reverse logistics network using hybrid 

multi-criteria decision making methods", Journal of Cleaner Production, Vol. 179, pp.716-730, doi: 10.1016/j.jclepro.2017.12.095. 

Shabbir, M. S. et al. (2021), "Closed-loop supply chain network design with sustainability and resiliency criteria", Environmental 

Science and Pollution Research, pp.1-16, doi: 10.1007/s11356-021-12980-0. 

Shakourloo, A., Kazemi, A. and Javad, M. O. M. (2016), "A new model for more effective supplier selection and remanufacturing 

process in a closed-loop supply chain", Applied Mathematical Modelling, Vol. 40 No. 23, pp.9914-9931, doi: 

10.1016/j.apm.2016.06.039. 

Silva, W. D. O. et al. (2024), "Resilience optimization in disruption-prone sustainable reverse supply chains for lead-acid battery waste 

management in Brazil: A stochastic model for public and private policy formulation", Socio-Economic Planning Sciences, Vol. 95, 

p.102027. 

Sinha, D. (2024), "Bsfra: Blockchain based smart forward-reverse agrichain", Peer-to-Peer Networking and Applications, pp.1-25. 

Subulan, K. et al. (2015), "A case-oriented approach to a lead/acid battery closed-loop supply chain network design under risk and 



uncertainty", Journal of Manufacturing Systems, Vol. 37, pp.340-361, doi: 10.1016/j.jmsy.2014.07.013. 

Sudarto, S., Takahashi, K. and Morikawa, K. (2017), "Efficient flexible long-term capacity planning for optimal sustainability 

dimensions performance of reverse logistics social responsibility: A system dynamics approach", International Journal of Production 

Economics, Vol. 184, pp.179-192, doi: 10.1016/j.ijpe.2016.12.013. 

Sugimura, Y. and Murakami, S. (2021), "Designing a Resilient International Reverse Logistics Network for Material Cycles: A Japanese 

Case Study", Resources, Conservation and Recycling, Vol. 170, p.105603, doi: 10.1016/j.resconrec.2021.105603. 

Sumrit, D. and Keeratibhubordee, J. (2024), "A quantitative risk assessment framework for reverse logistics of plastic packaging wastes 

via a multi-stage intuitionistic fuzzy information: a case study of plastic recycling industry in Thailand", International Journal of 

Management and Decision Making, Vol. 23 No. 6, pp.665-700. 

Sun, J. et al. (2024), "Robust optimization of a closed-loop supply chain network based on an improved genetic algorithm in an uncertain 

environment", Computers & Industrial Engineering, Vol. 189, p.109997, doi: 10.1016/j.cie.2024.109997. 

Taherifar, M. et al. (2023), "A scenario-based sustainable dual-channel closed-loop supply chain design with pickup and delivery 

considering social conditions in a natural disaster under uncertainty: a real-life case study", Environment, development and 

sustainability, pp.1-48, doi: 10.1007/s10668-023-03421-8. 

Tehrani, M. and Gupta, S. M. (2021), "Designing a Sustainable Green Closed-Loop Supply Chain under Uncertainty and Various 

Capacity Levels", Logistics, Vol. 5 No. 2, p.20, doi: 10.3390/logistics5020020. 

Tong, L., Yang, K. and Xu, W. J. (2020), "Optimal Strategies for CLSC considering Supply Disruption and Carbon Tax", Mathematical 

Problems in Engineering, Vol. 2020, p.9808370, doi: 10.1155/2020/9808370. 

Torabi, S. A. et al. (2016), "An enhanced possibilistic programming approach for reliable closed-loop supply chain network design", 

International Journal of Production Research, Vol. 54 No. 5, pp.1358-1387, doi: 10.1080/00207543.2015.1070215. 

Torshizi, E., Bozorgi-Amiri, A. and Sabouhi, F. (2024), "Resilient and sustainable global COVID-19 vaccine supply chain design 

considering reverse logistics", Applied Soft Computing, Vol. 151, p.111041. 

Vali-Siar, M. M. and Roghanian, E. (2022), "Sustainable, resilient and responsive mixed supply chain network design under hybrid 

uncertainty with considering COVID-19 pandemic disruption", Sustainable Production and Consumption, 30, pp. 278–300. doi: 

10.1016/j.spc.2021.12.003. 

Vali-Siar, M. M., Roghanian, E. and Jabbarzadeh, A. (2022), "Resilient mixed open and closed-loop supply chain network design under 

operational and disruption risks considering competition: A case study", Computers & Industrial Engineering, Vol. 172, p.108513, 

doi: 10.1016/j.cie.2022.108513. 

Varshney, N., Gupta, S. and Ahmed, A. (2024), "Addressing uncertainty in closed-loop supply chain networks: a multi-objective 

approach to integrated production and transportation problems", Journal of Modelling in Management, (ahead-of-print). 

Wu, D. et al. (2023), "Coordination strategies of dual channel closed-loop supply chain considering demand disruptions", European 

Journal of Industrial Engineering, Vol. 17 No. 4, pp.597-626. 

Wu, H. et al. (2018), "Production and coordination decisions in a closed-loop supply chain with remanufacturing cost disruptions when 



retailers compete", Journal of Intelligent Manufacturing, Vol. 29 No. 1, pp.227-235, doi: 10.1007/s10845-015-1103-z. 

Xanthopoulos, A., Vlachos, D. and Iakovou, E. (2011), "Optimal sourcing decisions for unreliable reverse supply chains", Asia-Pacific 

Journal of Operational Research, Vol. 28 No. 1, pp.125-146, doi: 10.1142/S0217595911003090. 

Xiao, R., Cai, Z. and Zhang, X. (2012), "An optimization approach to risk decision-making of closed-loop logistics based on SCOR 

model", Optimization, Vol. 61 No. 10, pp.1221-1251, doi: 10.1080/02331934.2012.688827. 

Xu, X. et al. (2016), "Pricing strategy of closed-loop supply chain under disruptions", Filomat, Vol. 30 No. 15, pp.4059-4072, doi: 

10.2298/fil1615059x. 

Xu, Z. et al. (2021), "Robust global reverse logistics network redesign for high-grade plastic wastes recycling", Waste Management, 

Vol. 134, pp.251-262, doi: 10.1016/j.wasman.2021.08.024. 

Yang, C. et al. (2022), "A linguistic Pythagorean hesitant fuzzy MULTIMOORA method for third-party reverse logistics provider 

selection of electric vehicle power battery recycling", Expert Systems with Applications, Vol. 198, p.116808, doi: 

10.1016/j.eswa.2022.116808. 

Yang, L., Zheng, C. and Ji, J. (2022), "Disruption management for a remanufacturer with dual collection channels", International 

Journal of Logistics: Research & Applications, pp.1-23, doi: 10.1080/13675567.2022.2091120. 

Yavari, M. and Zaker, H. (2019), "An integrated two-layer network model for designing a resilient green-closed loop supply chain of 

perishable products under disruption", Journal of Cleaner Production, Vol. 230, pp.198-218. 

Yavari, M. and 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 & Chemical Engineering, Vol. 134, p.106680, doi: 

10.1016/j.compchemeng.2019.106680. 

Yılmaz, Ö. F., Özçelik, G. and Yeni, F. B. (2021), "Ensuring sustainability in the reverse supply chain in case of the ripple effect: A 

two-stage stochastic optimization model", Journal of Cleaner Production, Vol. 282, p.124548, doi: 10.1016/j.jclepro.2020.124548. 

Yousefi-Babadi, A. et al. (2017), "Designing a Reliable Multi-Objective Queuing Model of a Petrochemical Supply Chain Network 

under Uncertainty: A Case Study", Computers & Chemical Engineering, Vol. 100, pp.177-197, doi: 

10.1016/j.compchemeng.2016.12.012. 

Yu, H. et al. (2020), "Reverse logistics network design for effective management of medical waste in epidemic outbreaks: Insights from 

the coronavirus disease 2019 (COVID-19) outbreak in Wuhan (China)", International journal of environmental research and public 

health, Vol. 17 No. 5, p.1770, doi: 10.3390/ijerph17051770. 

Yu, H. and Sun, X. (2024), "Uncertain remanufacturing reverse logistics network design in industry 5.0: Opportunities and challenges 

of digitalization", Engineering Applications of Artificial Intelligence, Vol. 133, p.108578. 

Yu, Y., Yang, H. and Zhen, Z. (2023), "Collection cooperation breakdown and repair in a closed-loop supply chain during supply 

disruption and price shock", Computers & Industrial Engineering, Vol. 183, p.109495, doi: 10.1016/j.cie.2023.109495. 

Zadeh, K. K. et al. (2023), "Designing a multi-echelon closed-loop supply chain with disruption in the distribution centers under 

uncertainty", Journal of Industrial & Management Optimization, Vol. 19 No. 4. 



Zarbakhshnia, N., Soleimani, H. and Ghaderi, H. (2018), "Sustainable third-party reverse logistics provider evaluation and selection 

using fuzzy SWARA and developed fuzzy COPRAS in the presence of risk criteria", Applied Soft Computing, Vol. 65, pp.307-319, 

doi: 10.1016/j.asoc.2018.01.023. 

Zare Mehrjerdi, Y. and Lotfi, R. (2019), "Development of a mathematical model for sustainable closed-loop supply chain with efficiency 

and resilience systematic framework", International Journal of Supply and Operations Management, Vol. 6 No. 4, pp.360-388, doi: 

10.22034/2019.4.6. 

Zare Mehrjerdi, Y. and Shafiee, M. (2020), "Multiple-sourcing in Sustainable Closed-loop Supply Chain Network Design: Tire Industry 

Case Study", International Journal of Supply and Operations Management, Vol. 7 No. 3, pp.202-221, doi: 10.22034/ijsom.2020.3.1. 

Zerbino, P. et al. (2023), "Does supply chain sustainability benefit from formal scavenging? A case study in circular settings", Journal 

of Cleaner Production, Vol. 385, p.135669. 

Zhang, C. (2016), "Small and medium-sized enterprises closed-loop supply chain finance risk based on evolutionary game theory and 

system dynamics", Journal of Shanghai Jiaotong University (Science), Vol. 21 No. 3, pp.355-364, doi: 10.1007/s12204-016-1733-0. 

Zhang, Y., Diabat, A. and Zhang, Z.-H. (2021), "Reliable closed-loop supply chain design problem under facility-type-dependent 

probabilistic disruptions", Transportation Research Part B: Methodological, Vol. 146, pp.180-209, doi: 10.1016/j.trb.2021.02.009. 

Zhao, B. et al. (2024), "Design of distributionally robust closed-loop supply chain network based on data-driven under disruption risks", 

International Journal of Systems Science: Operations & Logistics, Vol. 11 No. 1, p.2309293. 

Zhao, J. and Ke, G. Y. (2017), "Incorporating inventory risks in location-routing models for explosive waste management", International 

Journal of Production Economics, Vol. 193, pp.123-136, doi: 10.1016/j.ijpe.2017.07.001. 

Zhu, S. et al. (2023), "Model and algorithm for augmenting logistics network resilience with hybrid facilities and robust strategies", 

Advanced Engineering Informatics, Vol. 57, p.102117. 

Ziari, M. and Sajadieh, M. S. (2022), "A joint pricing and network design model for a closed-loop supply chain under disruption (glass 

industry)", RAIRO-Operations Research, Vol. 56 No. 1, pp.431-444, doi: 10.1051/ro/2022002. 
 


