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Abstract 

The supply chain is among the factors that have contributed in climate change, whether through the 
set of environmental impacts resulting from its activities of transport, manufacturing, distribution 
etc., and due to the enormous number of worldwide companies, which continues to increase, and 
which involves further negative impact on the environment. The purpose of this paper is to provide 
the researcher and decision maker with a set of good practices of green supply chain modeling, and 
some discussions. Indeed, many scholars have carried out theoretical studies in this sense, by dealing 
with a set of methods and tools; but have not provided an overview of the best practices to be taken 
into consideration in order to achieve optimal modeling. The proposed framework is the focus of 
analysis in this paper. Firstly, this paper proposes a brief literature review on the main keywords of 
this paper, then at the end a conclusion with some direction for future research. 

Keywords 
Environment, green, supply chain, good practices, modeling. 

1. Introduction

Currently, logistics has become a major concern for the entire process of a company, due to its primordial role 
throughout the main phases: procurement, production, and distribution. The modeling of a supply chain (SC) is 
one of the main lines of supply chain (SC) topic research. "Modeling is a process of representation which 
allows obtaining an approximate image of real system following an abstraction phase. This process facilitates 
the study and understanding of systems "(Labarthe O., 2006).. Many literature reviews on green supply chain 
modeling (GSCM) have been conducted as part of some research work (Soda, S., Sachdeva, A., Garg, R.K., 
2016), (Govindan, K et al, 2015). Furthermore, when it comes to modeling the green supply chain (SC), a set of 
elements could be introduced such as cleaner production, waste minimization and recovery, recycling (reverse 
logistics), and green purchasing, etc., also improving environmental performance (Ming K. et al, 2017). 
This present work consists first of all in establishing a summery literature review showing the evolution of 
research in the supply chain (SC) modeling area, then a general framework providing some good practices for 
modeling the green supply chains (SC), and lastly a conclusion with directions for future research.

2. Insights of Green Supply Chain Modelling

For a company, SC modeling could be considered as a set of methods and tools to be integrated into all or 
certain activities, such a way to improve performance and efficiency or solve problems, as well as the 
availability of necessary resources. Then, the environmental aspect further complicated the modeling of SC 
given the difficulty of integrating it on the one hand, and the enormous environmental constraints resulting 
from the SC on the other hand. Different models of GSCM are proposed in literature (Ghadimi, P., Wang, C., 
Lim, M., 2019), with the aim to identify problems, control processes and provide solutions, especially problem 
related to environmental issue, in particular reduction of carbon emission and its cost, (Hariga, M., As’ ad, R., 
Shamayleh, A, 2017) propose to minimize carbon emission, operational cost, as well as environmental pollution 
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aspect, using mathematical modeling. In another way(Ji, X., Wu, J., Zhu, Q.,  2016)  suggest analytical 
modeling to minimize resource consumption and pollution emission from transportation, by providing 
transportation strategies to help stakeholders, also eco-efficiency is stated in some research works (Ahmed, W., 
Ahmed, W., Najmi, A,  2018).  

While other researchers have focused their work on the design, (Chen, Y. et al, 2017) proposed Mathematical 
programming (linear programming), a multi-objective closed-loop SC design (MCSCD), by taking into account 
cost and environmental concerns in the solar energy industry in terms of sustainability perspectives. (Arena, U., 
Mastellone, M.L., Perugini, F., 2003) also chose design modeling of products to reduce consumption of 
materials/energy, also their negative effects on the environment throughout its life cycle. A multi-objective 
optimization mathematical model is presented by (Nurjanni, K.P., 2017) to minimize cost and environmental 
pollution by a trade-off between environmental and financial issues. Finally, customer awareness is among the 
critical environmental issues, (Heydari, J., Govindan, K., Jafari, A.,. 2017)develop an analytical model to 
improve sustainable consumption by encouraging customers to return used products by giving discounts or 
direct payments in exchange the return of products at the end of their life. The entirety of those research works, 
leads to a research question «What preliminary practices are being implemented, before establishing a green 
supply chain model?” The aim of this paper is to provide researcher and supply chain managers by some good 
practices in modeling the green supply chain.The table 1 below represents a body of work that promotes 
positive practices within the green supply chain. 

Table 1: Some exampl of green supply chain' good practces 

Research work Domain  Good practice  

(Manaktola and Jauhari, 2007) 

( Tarí et al., 2010) 

-Industry 

-Tourism 

Propose to conduct studies for 
energy and water saving 

(Yang et al.,  2013) 

(Chan et al., 2012). 

-Shipping 

-General(companies  in different 
field) 

Propose to manage the supply 
chain in order to meet the 
requirements of suppliers in terms 
of increasing resource efficiency, 
reducing energy consumption, or 
decreasing 
emission discharge. 

(Jabbour et al., 2014) 

(Green et al., 2012) 

-General(companies  in different 
field) 

-Manufacturing 

Propose to improve green 
performance  

(Wu et al., 2014) -Manufacturing Propose to develop new 
knowledge and solving problems 
regarding the green product and 
green process. 

(Almeida et al., 2019) -Manufacturing Propose to implement various 
environmental practices(like Life 
Cycle Assessment) which lead to 
economic value  
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3. Material and Methods 

Firstly this paper reviews systematically the literature on GSCM then presents some examples of models of 
green SC with different overviews and lastly proposes a collection of practices in the context of GSCM. A 
literature review is carried out, considering as insights based on shortlisted papers (conference papers, and 
some articles), and theses derived 
from ISI Web of Science, Scopus, and others. As keywords "Green Supply Chain Modeling" and "Green 
supply chain", “supply chain modeling” in all fields) aiming to include only relevant papers on GSCM (figure 
1). Keywords were used by combining logical operators in searches (“OR”, “and”) by abstract, title, keyword. 
The main journals are: ‘’Transport. Res. Transport Environ’’, ‘’Journal of Cleaner Production’’. The period of 
search is 2003 to 2019. Figure 1 below shows the main elements of this article: 

 

 
Figure 1. The main elements of the paper 

  
4. Results and discussion 

 
Several researchers have agreed that the modeling of SCs is divided into three main categories, organizational 
modeling, analytical modeling, simulation modeling (Labarthe O., 2006), (I.Ben Kahla –Touil, 2011), 
(K.Eddoug, S.Lissane El Haq, 2015), (F.Gouiza, 2016). We propose in the following figure a set of good 
practices to be integrated in modeling the green SC, which allows researchers to give a typical modeling 
framework to their studied SC, whatever the field of application, or the type of studied SC, and also taking into 
account all the environmental constraints. Modeling often comes after the design of the SC; it is the basis of 
modeling, the reason this work addresses practices by linking them to design.  
Research works on SC modeling is often linked to transport, whether to optimize it or minimize costs, the 
addition of the environmental axis has obviously revealed a set of research topics among which CO2 
reduction is the most treated. On the other hand, manufacturing, to reach a greener product, it is crucial to 
implement environmentally friendly practices like reverse logistics, optimizing water consumption, etc.   

Modelling

GreenSupply 
chain
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The relationship with suppliers has a direct impact on the SC, in terms of requirements and contracts, therefore 
it is important to ensure that this relationship is based on agreements regarding the environmental axis, the 
same for customer.as the last process of the SC, distribution must also comply with environmental 
requirements, in order to achieve an ideally green product delivery, as suggested in figure 2, transport, 
packaging, storage site are the main elements to be taken into account, as well as being in compliance with  
customer expectations and regulation. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2. General framework of GSCM (good practices). 

 
5. Conclusion 
 
The modeling of a SC has always made more attention in many sectors and fields. In this paper, we presented a 
review of green supply chain modeling literature, and then we gave some examples of some models of SCs, with 
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Transport :  
• Selection of 
itineraries, based on 
the optimal solution of 
energy consumption 

• Opt for clean 
energy source 

• Transport 
optimization 

Manufacturing:  
• Resources 
optimization (water, 
raw material, energy, 
etc.) 

• Implementation of 
green action plans ( 
including LCA(life 
cycle assessment, 
reverse logistics) 

Attributes:  
• Selection of 
suppliers based an 
agreement between the 
two parties in terms of 
environmental 
requirements 

• Evaluate the 
customer in terms of 
environmental 
awareness, and exploit 
the results in the future 

Distribution :  
• Assessment of 
storage sites 
• Adapt product 
distribution to customer 
expectations and 
regulation regarding 
environmental 
requirements at all 
levels (transport, 
packaging, storage site, 
etc.) 

Integrating 

Supply chain 
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different aims, also a set of good practices of green supply chain proposed in literature. Then a general 
framework is proposed, providing some good practices for green supply chain modeling, based on a set of 
tools and approaches of proposed models, also modeling perspectives according to some areas. We suggest as 
future works: 

• To focus on the standardization of green supply chain modeling, regardless of the type of the studied 
supply chain, or the used method; 

• To carry out more studies that combine the two dimensions sustainability and greenness. 
 
References 
 
Ahmed, W., Ahmed, W., Najmi, A.,. ‘Developing and analyzing framework for understanding the effects of GSCM 

on green and economic performance: Perspective of a developing country’. Manag. Environ. Qual. Int. J. 
2018.29 (4), 740–758. 

Almeida, A., Alvarenga, R., Sartor, L., Simioni, F., 2019. Mitigating environmental impacts using Life Cycle 
Assessment in Brazilian companies: a stakeholders' perspective. J. Environ. Manag. 236, 291–300. 

Arena, U., Mastellone, M.L., Perugini, F., 2003. ‘The environmental performance of alternative solid waste 
management options: a life cycle assessment study’. Chem. Eng.J. 96 (1), 207–222. 

Chan, R.Y.K., He, H., Chan, H.K., Wang, W.Y.C., 2012. Environmental orientation and corporate performance: the 
mediation mechanism of green supply chain management and moderating effect of competitive intensity. Ind. 
Mark. Manag. 41, 621–630. 

Chen, Y., Wang, L.-., Wang, A., Chen, T.,. ‘A particle swarm approach for optimizing a multi-stage closed loop 
supply chain for the solar cell industry’. Robot. Comput. Integrated Manuf. 2017. 43, 111–123. 
https://doi.org/10.1016/j.rcim.2015.10.006. 

F Gouiza, ‘Modélisation et évaluation des performances de la chaine de transport inter-modal de porte à porte : le 
cas du corridor de la Vallée de Seine. Modélisation et simulation’, Thèse de Doctorat,Université du Havre, 
2016. Français. 

Ghadimi, P., Wang, C., Lim, M.,. ‘Sustainable supply chain modeling and analysis:past debate, present problems 
and future challenges’. Resour. Conserv. Recycl. 2019.140(1), 72–84. 

Govindan, K., Rajendran, S., Sarkis, J., Murugesan, P.,.’ Multi criteria decisión making approaches for green 
supplier evaluation and selection: a literature review’. J. Clean. Prod. 2015. 98, 66–83. 

Green Jr., K.W., Zelbst, P.J., Meacham, J., Bhadauria, V.S., 2012. Green supply chain management practices: 
impact on performance. Supply Chain Manag.: Int. J. 17 (3), 290–305. 

Hariga, M., Asad, R., Shamayleh, A.,. ‘Integrated economic and environmental models for a multi stage cold supply 
chain under carbon tax regulation’. J. Clean. Prod. 2017. 166, 1357–1371. 

Heydari, J., Govindan, K., Jafari, A.,. ‘Reverse and closed loop supply chain coordination by considering 
government role’. Transport. Res. Transport Environ. 52, 2017.379–398. 
https://doi.org/10.1016/j.trd.2017.03.008. 

I Ben Kahla –Touil, ‘Gestion des risques et aide à la decision dans la chaine logistique hospitalière : cas des blocs 
opératoires du CHU Sahloul’, Thèse de Doctorat en cotutelle, L‟ECOLE CENTRALE DE LILLE ET 
L‟INSTITUTSUPERIEUR DE GESTION DE SOUSSE,2011. Français. 

Jabbour, A.B.L.S., Jabbour, C.J.C., Latan, H., Teixeira, A.A., Oliveira, J.H.C., 2014. Quality management, 
environmental management maturity, green supply chain practices and green performance of Brazilian 
companies with ISO 14001 certification: direct and indirect effects. Transp. Res. Part E 67, 39–51. 

Ji, X., Wu, J., Zhu, Q.,. ‘Eco-design of transportation in sustainable supply chain management: a DEA-like method’. 
Transport. Res. Transport Environ. 2016.48, 451–459.https://doi.org/10.1016/j.trd.2015.08.007. 

K Eddoug, S Lissane El Haq. ‘Optimisation conjointe des couts de transport et de stock dans une chaine logistique 
de distribution multi niveaux: Une approche baée sur la simulation, Xème Conférence Internationale: 
Conception et Production Intégrées’, Dec 2015, Tanger, Maroc. 

Labarthe O.’ Modélisation et simulation orientées agents de chaînes logistiques dans un contexte de personnalisation 
de masse: modèles et cadre méthodologique’, Thèse de Doctorat en cotutelle, Faculté des études supérieurs de 
l’Université Laval, Québec et Faculté des sciences et techniques de l’Université Paul Cézanne, Marseille, 2006. 

Manaktola, K., Jauhari, V., 2007. Exploring consumer attitude and behaviour towards green practices in the lodging 
industry in India. Int. J. Contemp. Hosp. Manag. 19, 364–377. http://dx.doi.org/10.1108/09596110710757534. 

2898

https://doi.org/10.1016/j.rcim.2015.10.006
https://doi.org/10.1016/j.trd.2017.03.008


Proceedings of the International Conference on Industrial Engineering and Operations Management 
Dubai, UAE, March 10-12, 2020 
 

 
 
 

© IEOM Society International 
 

Ming K. Lim, M Tseng, K Hua Tan, T D. Bui. ‘Knowledge management in sustainable supply chain management: 
Improving performance through an interpretive structural modeling approach’, Journal of Cleaner Production 
162 .2017. 806e816. 

Nurjanni, K.P., Carvalho, M.S., Costa, L.,. ‘Green supply chain design: a mathematical modeling approach based on 
a multi-objective optimization model’. Int. J. Prod.Econ. 2017. 183, 421–432. 

Soda, S., Sachdeva, A., Garg, R.K.,. ‘Literature review of multi-aspect research Works carried out on the concept 
and implementation of GSCM’. Int. J. Ind. Syst. Eng. 2016. 23 (2), 223–253. 

Tarí, J.J., Claver-Cortés, E., Pereira-Moliner, J., Molina-Azorín, J.F., 2010. Levels of quality and environmental 
management in the hotel industry: their joint influence on firm performance. Int. J. Hosp. Manag. 29, 500–510. 
http://dx.doi.org/10.1016/j. ijhm.2009.10.029. 

Wu, T., Wu, Y.J., Chen, Y.J., Goh, M., 2014. Aligning supply chain strategy with corporate environmental strategy: 
a contingency approach. Int. J. Prod. Econ. 147, 220–229. 

Yang, C.S., Lu, C.S., Haider, J.J., Marlow, P.B., 2013. The effect of green supply chain management on green 
performance and firm competitiveness in the context of container shipping in Taiwan. Transp. Res. Part E 55 
(August), 55–73   

 
SANA ELHIDAOUI. received engineering diploma in ―Industrial Engineer‖ from ENSA Safi, Cadi Ayyad 
University, Marrakech, Morocco, in 2015.She is pursuing the Ph.D. degree in Industrial Engineering at Cadi Ayyad 
University- Faculty of Technical Sciences, Marrakech, Morocco. She is currently in charge of teaching, under 
contract with the Superior School of Technology of Safi-Cadi Ayyad University, since 2018. She is the author of 
more than 3 articles, and Her Ph.D. research interest is centered on Green Supply Chain Modeling. 
 
KHALID BENHIDA. is professor at Cadi Ayyad University- Superior School of Technology, and the head of 
department of Instrumental Techniques and Quality Management at Superior School of Technology .He is the 
author and co-author of more than 30 articles, communications and patents. He has also contributed to the 
establishment of a research team and laboratory and to the supervision of several doctoral students. 
 
SAID EL FEZAZI. is a professor in the Department of Industrial Engineering at the University of Cadi Ayyad 
University (Morocco). He is the associat leader of the Research laboratory LAPSSII at university of Technology of 
Safi. His research interests include supply chain management, Lean management, Six Sigma, production safty and 
operation management. 
 
ASMAA ELBOURI. received engineering diploma in ―Industrial Engineer‖ from ENSA Safi, Cadi Ayyad 
University, Marrakech, Morocco, in 2015.She is pursuing the Ph.D. degree in PROCESS Engineering at Cadi 
Ayyad University- Faculty of Technical Sciences, Marrakech, Morocco. Her Ph.D. research interest is centered on 
Supply Chain Eco design. 

2899

http://dx.doi.org/10.1016/j



