
Proceedings of the 2nd World Congress on Civil, Structural, and Environmental Engineering (CSEE’17) 

Barcelona, Spain – April 2 – 4, 2017 

Paper No. ICESDP 176 

ISSN: 2371-5294 

DOI: 10.11159/icesdp17.176 

ICESDP 176-1 

 

A Comprehensive Literature Review of Green Supply Chain 
Management 

 

Abhijna Neramballi, Movin Sequeira, Martin Rydell, Alexander Vestin, Maria Ibarra 
School of Engineering, Jönköping University 

P.O. Box 1026, SE 551 11 Jönköping, Sweden 

neab15AN@student.ju.se; semo1575@student.ju.se 

 

 
Abstract – In a competitive market, organizations expand their supply chain on a global scale. Pressure from customers, stakeholders, 

legislation and environmental organizations have pushed companies to be more considerate of the environmental impacts of their 

supply chain. This development has put focus on sustainability within supply chains, leading to the rise of Green Supply Chain 

Management (GSCM). The purpose of this research is to create a conceptual model to present the vastly varied literature within the 

area of GSCM in a structured way, in order to promote environmental and in turn, overall supply chain performance. The research 

methodology includes a literature review using 125 peer-reviewed journal articles from 2013 to 2016 published in 19 journals. Out of 

the 125, 10 journal articles were selected based on their focus in regard to the subject. The articles were chosen to attain a vantage point 

in view of critical factors within environmentally sustainable supply chains with a focus on optimizing performance. This paper 

contributes to theory by presenting a conceptual model for optimizing performance in green supply chains. Drivers, which promote 

Green Supply Chain (GSC) are classified as re-active and pro-active, and the main methods used for optimizing performance are 

concluded to be collaboration, metrics to monitor performance and practices such as green purchasing, ecodesign, reverse logistics and 

legislation. The review may be of use to both academics and companies as it outlines proven ways to implement green supply chain 

with high performance.  
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1. Introduction 
In order to be more competitive in the highly globalized market organizations tend to expand their supply chain 

network throughout the world. This has enormously increased humanity's demand for natural resources and in order to 

realize sustainable development, it has to be balanced with the planet Earth's supply of such resources [1]. The date 20th 

October, 2013 marked the Earth Overshoot Day on which the Earth's annual resource budget was exhausted [2]. This 

indicates that in order to meet the ever increasing demand, resources of 1.5 Earths is required and at this rate, resources of 

two planets will be needed by 2030. The outdated paradigm that the natural resources are infinite and that the regenerative 

capacity of the environment can compensate for all human action is no longer acceptable making sustainability a crucial 

issue for the present and future generations [3]. Brundtland Commission defines sustainability as 'development that meets 

the needs of the present, without compromising the ability of future generations to meet their own needs’ [4]. The focus of 

this research is on the environmental or 'green' aspects of sustainability. Due to increased scrutiny from customers, 

stakeholders, government legislations, environmental organizations and others, firms are pushed to consider the 

environmental impacts while doing their business [3], [5]. According to Beamon, business operations such as sourcing, 

manufacturing and logistics are the major causes of these environmental problems [6]. As a result, apart from 

organizational efforts to integrate green practices, a more externally oriented approach has emerged where firms try to 

extend environmental friendly practices throughout their supply chain [3]. According to Tachizawa, recent studies indicate 

a growing interest in Green Supply Chain Management (GSCM) with respect to 'greening' the multiple tiers of the supply 

chain [7]. Two main approaches of 'greening' are monitoring and collaboration between the various players involved in the 

supply chain. A large number of publications on the effects of environmental practices on the performance of the firm is 

present [8]-[12].  

This literature review aims to systematically address the following research questions leading to a conceptual model 

designed to provide a vantage point of green supply chain management and its influence on performance.  
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1. What are the drivers for 'greening' the supply chain?  

2. What are the 'green supply chain methods' that can optimize the firm’s performance?  

3. What are the impacts of these methods on the firms’ performance?  

This paper is structured as follows: section 2 presents the theoretical framework which describes the important 

theories used in this review, section 3 describes the research methodology used, section 4 presents the findings of the 

review, section 5 presents the discussion and section 6 concludes with a conceptual model, with the review being 

concluded in section 6. 

 

2. Theoretical framework 
The following theories forms the groundwork for the literature review. 

 

2.1. Green Supply Chain Management (GSCM) 
Green Supply Chain Management has its roots in both environment management and supply chain management 

literature. Adding the ‘green’ component to supply chain management involves addressing the influence of and 

relationships between supply chain management and the natural environment [13]. Integrating environmental thinking into 

supply chain management includes considering product design, green purchasing, green manufacturing, materials 

management, green distribution/marketing and the delivery of the final product to the customer as well as reverse logistics 

[13, 14]. 

 

2.2. Implementation of GSCM 
There are different reasons for implementing GSCM practices, it can be divided into proactive and reactive drivers 

[15]. A proactive strategy aims at anticipating competitors through systemic initiatives that affect the entire value chain e.g. 

eco-design practices, reverse logistics practices etc. [16], [17]. Meanwhile, a reactive strategy is intended to comply with 

environmental regulation and the environmental requirements from customers [15], [16]. 

 

2.3. Sustainability metrics 
There are several metrics that help determine whether company activities are sustainable or not. According to Vance, 

the importance of using various metrics to assess sustainability is unquestionable. Sustainability metrics may involve 

material and energy management to community and governance, such as energy use or air emissions [18]. Companies can 

have different points regarding a specific metric or have applied their own individual metrics [19]. 

 

3. Research methodology 

The process of this study involves a literature review to convey knowledge and attain credibility on the topic through 

already established literature [20], exploring different aspects of sustainable supply chain management. The objective of 

this methodology was to identify critical factors within sustainable supply chain with a focus on environmental pillars and 

how to optimize performance. 19 peer-reviewed journals were searched within a timespan of three years (2013-2016). 

Each journal article was skimmed with the keywords focusing on supply chain and sustainability/sustainable and/or 

environment/ecological. A total of 284 articles were found from the initial search and 125 articles were selected by 

comparing the title with the objective of the study. From these 125 articles, 10 articles were selected by comparing the 

focus, contribution and journal, with the objective of the study. A literature review was done on the 10 articles to address 

the research questions and a conceptual model was created to promote better understanding of the review. The contribution 

of articles from the different journals are: International Journal of Production Research (2), Journal of Cleaner Production 

(3), International Journal of Operations and Production Management (1), International Management and Data Systems (2), 

International Journal of Production Economics (1) and Supply Chain Management: An International Journal (1). 9 out of 

10 articles use multiple methods. Only one paper is purely theoretical. Among the multiple research methods used there are 

five articles which also employ a case study, three articles test hypotheses from their theory, one use a survey and three 

mathematical modelling techniques.  
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4. Findings 
The focus of this review is on the environmental aspects of sustainable supply chain management, its consequential 

impacts and optimization of performance. The overview of the 10 relevant research papers is given in table 1. 

 
Table 1: Overview of articles in the literature survey. 

 

Author Year Methodology Concepts Approach 

Dues, Tan and Lim 2013 
Literature review with 

case study 

CO2 emissions, waste 

reduction, green practices 

Overlapping lean and green 

paradigms. 

Laosirihongthong,  

Adebanjo and Tan 
2013 

Literature review with 

hypothesis testing 

Proactive and reactive 

practices, business strategy 

Factor analysis, multivariate 

linear regression 

Ahi and Searcy 2014 Literature review 
Composite environmental 

metric system 

Conceptual framework to 

measure environmental 

performance 

Ortas, Moneva and 

Alvares 
2014 

Research paper with 

hypotheses testing, 

empirical analysis 

Corporate Social 

Responsibility, interaction 

between  Sustainable Supply 

Chain Performance (SSCP) 

and firm’s Financial 

Performance(FP) 

Econometric models 

Mitra and Datta 2014 

Literature review, 

survey and hypotheses 

testing 

Supplier collaboration for 

environmental sustainability, 

economic performance 

Managerial implications for 

the government and 

companies 

Fahimnia et al. 2015 
Case study with 

empirical analysis 

Fuel consumption, vehicle 

travelling speed, rate of 

carbon emissions 

Carbon pricing, fuel pricing, 

mathematical model 

Jiang and Chen 2015 
Research paper with 

numerical study 

Carbon emission sensitive 

random demand, customer 

behaviour 

Price sensitive demand 

model, carbon emission 

sensitive demand model 

Tognetti, Grosse- 

Ruyken and Wagner 
2015 

Literature review and 

case study 
CO2 emissions, Energy mix 

Mathematical model for 

network optimisation 

Vance et al. 2015 

Software model, case 

study and numerical 

analysis 

Ecological footprint, emergy 

input 

P- graph framework, 

modelling software 

Tachizawa et al. 2015 

Literature Review, 

Case study with 

empirical analysis 

GSCM drivers, approaches 

and performance 

Collaborative GSCM 

practices 

            

4.1. Drivers for adopting Green Supply Chain Management 
The implementation of GSCM can be divided into proactive and reactive drivers [15]. 

 

4.1.1. Reactive drivers 
Within the context of GSCM, actors in the supply chain operate in a way that fulfils both customer and legal 

requirements. Companies have institutionalized environmental practices because of pressure from external and internal 

forces as well as an awareness of the consequences of non-compliance with environmental imperatives. Hence, pressures 

from government agencies and national/international regulators will influence the adoption of environmentally responsible 

behaviour [7], [15]. If companies have a legitimate concern for the environment and there is social approval, then 

environmental practices will be deployed more rapidly throughout the supply chain. It is important to note that the growth 

in adoption is in part because of institutional pressures driven by market and regulatory demands [7], [15], [21], [22], [23]. 

Examples of legislation are carbon pricing policies, carbon taxes and fuel prices [22]. 
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4.1.2. Proactive drivers 
Another driver is the ‘slack resource theory’ that argues, better financial performance can make slack financial and 

other resources available to invest in environmental performance, making companies’ financial performance a predictor of 

environmental performance. The most successful companies have the most financial resources and can spend the most on 

environmental performance activities. The ‘Good management theory’ proposes a high correlation between good 

management practices and environmental performance because attention to environmental performance improves 

relationships with key stakeholders thereby improving firms’ financial performance [24]. 

 

4.2. Collaboration in Green Supply Chain Management 
While adopting GSCM practices, collaboration is crucial since a firm cannot be more environmentally sustainable than 

its suppliers [21]. The managers need to encourage all the parties involved in the chain to use sustainable practices and 

provide environment-friendly materials. According to Mitra and Datta [22], supplier collaboration, product design and 

logistics for environmental sustainability are the most significant Key Success Factors (KSF) impacting a firm´s 

performance. One of the hypothesis proposed by Mitra & Datta [21] suggests that collaborative relationships with suppliers 

are positively related to environmentally sustainable product design and logistics. Their results showed that supplier 

collaboration for environmental sustainability impacts the logistics and design of a product in a positive way, which in turn 

is positively related to competitiveness and economic performance of the firm. Based on arguments Tachizawa [7] 

hypothesize that collaborative GSCM practices are positively associated with environmental practices. Collaborative 

practices are essential to improve performance while monitoring only has indirect relationship through collaboration.  

 

4.3. Monitoring performance variables with metrics 
Metrics are often created to specifically focus on a particular goal and not to simultaneously address multiple issues in 

the supply chain. Hence composite metrics or a metrics system, capable of addressing the various sustainable supply chain 

characteristics is suggested [25]. Vance presents a computer-aided methodology for designing sustainable supply chains 

using the P-graph framework to develop supply chain structures which are then analysed using cost, the cost of producing 

electricity, and two sustainability metrics: the ecological footprint and the emergy input (which is the measure of energy 

used in transformations directly and indirectly to make a product or maintain a service) [18]. These metrics respectively 

represent environmental burden in terms of land use and energy resources. Tognetti, Grosse- Ruyken and Wagner give 

linear economic optimization models which involve metrics like: in-bound logistics/out-bound logistics emissions, total 

emissions, total revenues, total transportation costs etc. subjected to 7 constraints with respect to production and 5 

environmental constraints [12]. Ortas, Moneva and Alvares use 8 Sustainable Supply Chain Performance (SSCP) 

indicators and 21 Financial Performance (FP) indicators for Granger causality test on sample of 3900 companies globally 

[24]. Fahimnia uses a practical optimization model to determine the optimal values for amount of goods produced at each 

manufacturing plant, amount of goods transported between manufacturers and retailers, vehicle’s travelling speeds, 

backordered amounts and carbon emission and fuel consumption within each route [22]. 

 

4.4. Green Supply Chain Management practices 
A literature review done by Tachizawa shows that some of the most commonly used GSCM practices are: 

environmental audits, supplier training and education, joint waste reduction with suppliers, joint process design with 

suppliers such as recycling, transportation, joint product design with suppliers such as design for reduced consumption of 

material/energy, design for recycling etc. [7].  Laosirihongthong, Adebanjo and Tan  underline GSCM practices as: green 

purchasing practices, eco-design practices, reverse logistics practices, legislation and regulatory practices [15]. According 

to Dues, companies minimize the harm to the environment due to emissions by selecting suppliers of the same 

geographical area, managing the routes while delivering small amounts in order to supply multiple customers in the same 

area on one delivery route, using more efficient transport modes such as heavy-duty trucks and sharing trucks with other 

product lines and companies in order to use their full potential [26]. Fahimnia focuses on two relevant measures: fuel 

consumption and rate of carbon emissions since the transport sector accounts for a major part of the environmental impact 

of the supply chain [22].  
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4.5. Impact of 'greening the supply chain' on performance 

The relationship between sustainable supply chain performance (SSCP) and financial performance (FP) has become a 

popular research topic because of its implications for corporate strategy, policy and economic sustainability [24] According 

to Dues, lean companies which include green practices achieve better lean results. Green practices aim to reduce the 

environmental risks and impacts while improving the ecological efficiency, such as eliminating the resource waste and 

pollution. Green practices further help with saving costs through the efficient use of resources and the reduction of 

redundant and unnecessary materials [26]. According to Mitra and Datta, sustainable supply chain improves the long-term 

economic performance of the individual company and its supply chains [21]. Firms have obtained economic and 

environmental benefits by taking back products and packages for recovery. One common practice for companies is 

remanufacturing, which reduces the production costs up to 40– 60% [21]. According to Tognetti, Grosse- Ruyken and 

Wagner, the results from the case study on German Automotive industry show that environmental performance can be 

improved by 30% without increase in variable cost [12]. 

The study by Fahimnia showed how Australia was forced to introduce carbon pricing due to pressure on transitioning 

towards low-carbon economy. By studying nine implications for manufacturing plants they discovered that greener plants 

coped better with the increased carbon price and carbon emissions went down [22]. The relationship between sustainable 

supply chain performance (SSCP) and financial performance (FP) has become a popular research topic because of its 

implications for corporate strategy, policy and economic sustainability [24]. There are two perspectives towards SSCP, one 

says that the better the financial performers are, the better chances the company has, to invest in improving their SSCP. 

The other view says that companies that increase their SSCP will increase their FP too. Companies can benefit from SSCP 

practices by being more efficient, having higher product quality, competitive advantage, access to new markets, increased 

employee motivation and satisfaction, improved public relations and better organizational reputation. The literature review 

performed by Laosirihongthong, Adebanjo and Tan suggested conflicting results between GSCM practices and 

organizational performance [15]. Some studies showed positive relationships between environmental practices and 

organizational performance, other studies showed that there is no significant relationship between such practices and 

organizational performance. 

 

5. Discussion 
The literature reviewed in this paper describes the various drivers for greening the supply chain and they have been 

broadly classified under proactive and reactive drivers. Various green practices have been described in the reviewed 

literature which can be used to improve the environmental performance of the supply chain. Literature also suggests that 

collaboration between the various entities of the supply chain is of paramount importance to have a successful green supply 

chain. Metrics are used to monitor the green supply chain performance, such as emissions, ecological footprint, the emergy 

input etc. By monitoring the firm’s performance, strategies and practices can be improved. Conflicting results have been 

observed in the reviewed literature, with both positive and negative impacts on the firm’s performance. Both quantitative 

and qualitative data shows positive impacts of implementing GSCM. However, some negative aspects of implementing 

GSCM practices has also been mentioned in the literature such as increase in costs and decrease in organizational 

performance. Some studies also suggests that there is no significant relationship between such practices and organizational 

performance. Some findings indicate that there is a synergy between such practices and improvement in environmental 

performance. These findings are illustrated with the conceptual model to promote better understanding of the conception 

and growth of a green supply chain. It suggests that there is a high potential to attain positive impacts on firm’s supply 

chain performance with effective implementation of a green supply chain.  

The limitations of this research include limited time frame (2013-2016) of the selected articles and a short sample of 

10 articles gathered from peer-reviewed journals with the possibility of including more relevant literature from other 

journals. This study provides a conceptual model that collaborates the various aspects involved in the conception and 

implementation of green supply chain. It gathers the various literature on the GSCM topics and co-relates its impact on 

firms supply chain performance which can be used by academic researchers. However, applicability of this model has not 

been shown, which can be done with a case study providing opportunities for future research. This review can be used by 

companies and managers to evaluate their options, provide incentives to allocate resources and use the appropriate 

techniques to implement green supply chain. The research also provides an overview of metrics and practices which can be 

applied to measure and improve performance. 
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6. Conceptual concluding model 
In the literature review the research questions have been systematically addressed. The various drivers for greening the 

supply chain were identified and classified under reactive and proactive. The main green supply chain methods have been 

identified as collaboration, green practices and monitoring performance with metrics. For describing the various impacts of 

greening the supply chain, the results of 10 papers have been presented. These findings are concluded in the form of a 

conceptual model, see figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1: The conceptual tree of Green Supply Chain Management. 

 

6.1. Growth of the conceptual model 
The drivers of greening a supply chain have been broadly classified under reactive and proactive drivers which has 

been compared to the functions served by the roots of the conceptual model as it drives its growth. Collaboration has been 

related to the trunk as it connects the various entities involved in the supply chain and it is crucial since a firm cannot be 

more environmentally sustainable than its suppliers [21]. Metrics and green practices symbolizes the leaves as they nurture 

and implement the functions of the green supply chain. Impacts of greening the supply chain has been interpreted as fruits 

of this conceptual model as it highlights the tangible effects of the process. This conceptual model has been illustrated by a 

tree due to its similar characteristics, right from its conception to its completely mature state. Initially proactive (i.e. 

gaining competitive advantage, new markets) and reactive drivers (i.e. legislations, customer demands) drive the birth and 

growth of the green supply chain network. Collaboration between the various suppliers and focal firms is essential to hold 

the whole network together, while green practices and metrics are essential to 'green' the supply chain. The impacts of the 

green supply chain can be observed once it reaches its mature state in the form of improvements in firm performance (i.e. 

cost, competitive advantages, quality, new markets etc.) similar to the fruits of a tree.  
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