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ABSTRACT: This article presents a systematic literature review, whose main objective is to identify the concepts of green 

logistics, sustainable logistics and low carbon logistics and to point out the peculiarities, similarities and/or differences among 

them. As secondary objectives, this article sought to identify other terms associated with similar practices to the ones 

represented by the discussed terms. We conclude that low carbon logistics has a more limited scope, considering only CO2 

reduction, while green logistics extends this scope, including other environmental aspects and sustainable logistics is the 

most comprehensive concept, but the least explored by researchers. 

KEYWORDS: green logistics, sustainable logistics, low carbon logistics, systematic literature review and freight transport. 

1 INTRODUCTION 

According to CML (Council of Logistics Management), logistics is the process of planning, implementing, and controlling 

the efficient, effective flow and storage of goods, services, and related information from point of origin to point of 

consumption for the purpose of conforming to customer requirements (e.g. [1]). Within this concept, it should be 

considered, in addition to the direct flow of materials, its inverse flow (reverse logistics), which can have the purpose to carry 

out minor repairs in the material, to return it, to return its packaging or to recycle it. (e.g. [2]).   

Traditionally, logistics aims at cost reduction for a given level of service. In this sense, it acts through three main 

functions: transport, maintenance of inventory and order processing. On the other hand, there is a growth of social demands 

for companies to care also for environmental issues in their activities (e.g. [3]). This gives rise to environmentally friendly 

practices in logistics, which, through measures aimed at the reduction of environmental impacts associated with logistics 

activities, are also known as green practices (e.g. [2]).  

In a broader point of view, the term sustainability implies reconciling environmental, economic and social aspects in 

human activities (e.g. [4]), and the practice of logistics under a focus that considers social and environmental aspects seems 

to be associated with the concepts of sustainable logistics, green logistics and low carbon logistics, which relate, because 

they seek similar objectives, although they use different terms (e.g. [5]). 

However, as a theme whose theoretical understanding and practical application has been recently intensified, the 

concept, and especially the practice, of low carbon logistics, green logistics and sustainable logistics requires a better 

understanding (e.g. [2], [6]). 
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In this context, a literature review is providential for the understanding of these concepts, in addition to facilitating the 

analysis and interpretation of the results of their application (e.g. [7]). 

This work adopts the hypothesis that, in implementing the concept of sustainable logistics, broad objectives should be 

considered, in which social and environmental aspects, in addition to the aspects of cost and service level, should also be part 

of the logistical activities planning (e.g. [8]). In the case of green logistics, a greater focus is given to the environmental 

aspect. When considering the concept of low carbon logistics, the goal is to decrease emissions of CO2, the main greenhouse 

gas (GHG), and this issue is usually associated with the activity of transport (e.g. [2]). 

The main objective of this research is to identify, through a systematic literature review, the concepts of green logistics, 

sustainable logistics and low carbon logistics, and to point out the peculiarities, similarities and/or differences among them. 

Thus, improving the theoretical concepts of the terms discussed in this research, disseminating knowledge and promoting an 

improvement in the practice of production process. The procedure for conducting the systematic literature review was 

prepared specifically for this work.  

As secondary objectives, this article seeks to identify other terms that may be associated with similar practices of the 

terms discussed, as well as the scope of their application, identifying in which logistics functions and in which economic 

sectors they were applied in the studies included herein, thus contributing to better decision making in the companies.  

From this introduction on, this work is divided into 4 sections. The method and structure of the research are presented in 

Section 2. In Section 3, we present the application of the method and the results found, highlighting the phases of planning, 

implementation and dissemination. In Section 4 we present the analysis of the results. Finally, Section 5 considers the 

conclusions, limitations and suggestions for future work.  

2 METHODOLOGY AND STRUCTURE OF THE SYSTEMATIC LITERATURE REVIEW 

Summarizing the state of the art in a particular area of knowledge is the purpose of the systematic literature review (e.g. 

[7]). The use of systematic procedures increases the reliability of the results and reduces the possibility of errors (e.g. [9], 

[10]). In order to achieve this end and according to [11], the systematic literature review consists of three activities: planning, 

performance and communication and dissemination (Figure 1).  

The procedure to carry out the planning of the review consists of three steps: (1) identifying the need for review; (2) 

preparing the review proposal and (3) developing the review protocol. 

 The procedure for carrying out the systematic literature review consists of four steps: (1) Identifying and selecting 

studies; (2) Assessing selected studies; (3) Extracting data and information; (4) Summarizing the data.  

The procedure for communication and dissemination of the research consists of two steps: (1) Preparing the reports and 

(2) Presenting the results.  
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Fig. 1.    Procedure adopted in the study 

Source: Original preparation based on [11] 

 

The systematic literature review is a secondary study that seeks to gather, synthesize and integrate primary results. It 

enables the achievement of a data base to justify any result or conclusion. For [12], there are some differences between the 

traditional narrative review and the systematic literature review. The most significant of them is that the former does not 

follow a procedure to obtain data and information, and the second uses a rigorous scientific process that can be replicated 

and improved as many times as necessary.  

3 APPLICATION OF THE METHOD AND RESULTS FOUND 

This section presents the application of the method shown in Figure 1 and the results found with their respective 

analyses.  

3.1 ACTIVITY 1 - PLANNING 

The first activity of the method is planning the systematic literature review as described ahead. 

3.1.1 STEP 1.1: IDENTIFYING THE NEED FOR REVIEW 

In the last 50 years, logistics has been considered as a determining factor for business performance, for the formation of a 

profession and for the growth in the area of academic research. Since then, its main purpose has been to maximize 

profitability, aiming at reducing economic costs and setting aside environmental and social costs. However, in recent years, 
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the social interest arises in this regard, consequently pushing the companies to reduce the environmental impacts of their 

logistics operations (e.g. [2]). 

In this context, terms like green logistics, sustainable logistics and low carbon logistics should be conceptualized, 

understood and differentiated, so that the socio-environmental issue can be effectively incorporated to the practice of 

logistics. In addition, considering that logistics embraces transport, maintenance of inventory and processing of product 

orders, from the extraction of raw materials to end customers’ service, it is necessary to analyze how these activities relate to 

each of the abovementioned terms. 

3.1.2 STEP 1.2: PREPARING THE REVIEW PROPOSAL 

This systematic literature review aims mainly to identify the concepts of green logistics, sustainable logistics and low 

carbon logistics, the peculiarities, similarities and/or differences among them in order to disseminate knowledge and 

promote an improvement in the practice of the production process.  

As secondary objective, this article seeks to identify other terms that may be associated with similar practices, as well as 

the scope of application of these concepts, contributing to better decision making in the companies.  

3.1.3 STEP 1.3: DEVELOPING THE REVIEW PROTOCOL 

For identification of the articles, a search has been carried out, as shown in Figure 2A, in the Online Science Direct 

database, and the selection was performed through the key words “green logistics”, “sustainable logistics” and “low carbon 

logistics”. The boolean operators "or" and "and" have also been used, thus enabling, the combination of the criteria for the 

identification and selection of studies. The search by means of key words has been carried out in the title, the abstract and 

the key words of the articles. The time scope of the search was from 2003 to 2013. No specific geographical delimitation has 

been adopted, considering that this is a subject discussed by academics and professionals from every continent on the 

planet. 

Also, in order to identify our target studies, books, theses, dissertations, professional journals and conferences have been 

filtered out of the search, since, according to [13] and [14], professionals and researchers use scientific journals to acquire 

information and disseminate new results, which justifies the limiting of the search to scientific peer reviewed journals.  
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Fig. 2.    Criteria for identification, selection, inclusion and exclusion of the studies. 

Source: Original preparation based on [11]  

 

For the selection of the studies, as shown in Figure 2B, scientific journals written in English have been considered. In 

addition, the criterion of Journal Citation Report (JCR) greater than or equal to 1.631 has been adopted. In Brazil, these 

criteria are classified, according to the Coordination for the Improvement of Higher Education Personnel (Coordenação de 

Aperfeiçoamento de Pessoal de Nível Superior - CAPES), as A1 and A2, when classified in the area of Engineering I, in which 

this work is inserted and, thus, attesting to the quality of the research that has been considered.  

As inclusion and exclusion criteria, Figure 2C, a verification of the methodology used in the selected studies has been 

carried out. Articles that presented a conceptual discussion of the terms selected for identification of the articles or those 

which presented an application of the concepts with a literature review section have been included for application of this 

systematic literature review. Conceptual articles are those which have only a literature review on the subject. The studies 

that presented only an application were not included.  

The storage of search results was done using a database, that made it possible to classify, analyze and assess the articles 

that were used in the systematic literature review.  

3.2 ACTIVITY 2 – PERFORMANCE 

Once the planning activity has been completed, the systematic literature review begins. 
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3.2.1 STEP 2.1: IDENTIFYING AND SELECTING STUDIES 

The identification and selection of articles followed the criteria presented in sub-item 3.1.3, resulting initially in the 

identification of 22 articles and, among these, only 19 were selected by means of the criterion of impact factor JCR ≥ 1.631. 

(Table 1)  

3.2.2 STEP 2.2: ASSESSING THE SELECTED STUDIES  

Since only journal articles approved by CAPES were considered, the quality evaluation, initially, was made by reading the 

abstract in order to identify whether they met the need for review. Among the works included in this research, the number 

of conceptual articles was relatively low. Only 21% had a conceptual approach, insofar as they were exclusively a literature 

review, thus causing some difficulty in achieving the purpose of conceptualization of this work. The lack of articles that had 

the concern to present and analyze the concepts considered made it necessary to expand the scope of the research.  

Considering that new terms have been found along the initial assessment that relate to the purpose of this work, the 

review protocol already described in sub-item 3.1.3 was then changed and a second search was conducted considering five 

more key words: green transportation, green corridor, sustainable transport, sustainable supply chain and green supply chain 

(Figure 1). Thus, a new identification was performed, resulting in 41 studies; however, 8 were not selected for this research 

because they did not meet the selection criteria related to the impact factor JCR ≥ 1.631.  

Table 1.   Identification and Selection of the Studies 

 
Result of 1

st
 Assessment Result of 2

nd 
Assessment 

Term used for identification of the studies 
Studies 

Identified 

Studies 

Selected  

Studies 

Identified 

Studies 

Selected 

green logistics 16 14     

sustainable logistics 4 4     

low carbon logistics 2 1     

green transportation     1 0 

green corridor     2 0 

sustainable transport     6 6 

sustainable supply chain       1 1 

green supply chain     31 26 

Subtotal  22 19 41 33 

Toral of Studies Identified 63       

Toral of Studies Selected 52       

Source: Original preparation 

 

After the new selection of the studies, a list of 52 articles selected for the process of systematic literature review was 

obtained, spread over 17 different scientific journals, with higher concentrations in: “Supply Chain Management: An 

International Journal” (25%/13 articles), “International Journal of Production Economics” (21%/11 articles) and 

“Transportation Research Part E: Logistics and Transportation Review” (13%/7 articles) (Figure 3). 
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Fig. 3.     Distribution of studies by journal 

Source: Original preparation 

 

Before the completion of the assessment of all selected works, the criteria for inclusion and exclusion of these works was 

adopted (Figure 2C). This activity resulted in the exclusion of 19 articles, leaving, thus, 33 studies for the systematic literature 

review. All in English, and classified by CAPES as A1 and A2 (JCR ≥ 1.631). After reading the full text of all studies included, 

data were extracted as presented in section 3.2.4.  

3.2.3 STEP 2.3: EXTRACTING DATA AND INFORMATION 

The statistical data related to the studies included in the performance of this systematic literature review are presented in 

Figures 4, 5, 6, 7, 8, 9, and 10.  

Regarding the terms used for identification of the studies, there is a greater concentration (82%) of articles located by 

means of the terms: green supply chain (61%/20 articles) and green logistics (21%/7 articles). The articles identified through 

the key words: green transportation and green corridor were not included because they were articles presenting solely one 

application (Figure 4). 
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Fig. 4.   Distribution of articles in relation to keywords used for their selection 

Source: Original preparation 

 

In relation to temporal approach, there has been an increase in the number of publications from 2010, reaching its peak 

in 2012, with a drop of 23% in 2013 (Figure 5).  

 

 

Fig. 5.   Distribution of the articles in relation to temporal approach 

Source: Original preparation 

 

In relation to the regional approach, it was found that studies originating in Africa, South America and Oceania were not 

selected, as they were also not identified. Therefore, no studies from these regions were included. It may mean that the 

countries of these continents are still in a phase of gaining maturity and implementing the discussions proposed in this 

research, and/or that they have not yet had access to publications in the quality level specified in this work. It is important to 

highlight that Asian Continent contributed with 20 articles to this study (61%) (Figure 6).  
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Fig. 6.   Distribution of the articles in relation to regional approach 

Source: Original preparation 

 

There is high concentration of articles from Asia (61%), with predominance from countries like Taiwan (40%/8 articles) 

and Hong Kong (20%/4 articles) (Figure 7). The other articles from this continent (40%/8 articles) are distributed among the 

following countries: China, United Arab Emirates, India and Malaysia. 

 

 

Fig. 7.   Distribution of articles in relation to the Asian countries 

Source: Original preparation 

 

It was found that 33% of the articles come from Europe, predominantly from Italy (27%/3 articles) and United Kingdom 

(27%/3 articles). The remaining articles (46%/5 articles) are distributed among the following countries: Spain, France, the 

Netherlands and Sweden (Figure 8). 
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Fig. 8.   Distribution of the articles in relation to the European countries 

Source: Original preparation 

 

The articles from the North American continent represent 6% (2 articles) of all articles and are distributed among the 

United States and Canada, both with 50%.  

A high concentration of articles is found in scientific journals related to the themes of logistics and/or transport (36%/12 

articles), however, the theme of production and economy stands out (27%/9 articles), even getting ahead of the theme of 

environment (Figure 9).  

 

 

Fig. 9.   Distribution of the articles in relation to thematic approach 

Source: Original preparation 

 

In relation to the methodological approach of the studies included in the research, there was greater concentration of 

studies that carried out an application of the concepts researched and presented a section of literature review, 79% (26 

articles) of the studies. Only 21% (7 articles) of the studies were of conceptual research.  
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Fig. 10.   Distribution of the articles in relation to the methods used in the studies 

Source: Original preparation 

3.2.4 STEP 2.4: SUMMARIZING THE DATA 

Step 2.4 deals with the synthesis of the data. In this step, Table 2 was drawn up, containing a list of all studies included for 

completion of this study.  

Table 2 .   List of studies included in systematic literature review 

Author Year Country Logistic Function Sector 

Which 

Concept It 

States to 

Address 

Which 

Concept It 

Actually 

Addresses 

Focus of 

Research 

Economic 

Features 

Environmental 

Features 

Social 

Features 

Contributed 

to The 

Concept of 

Khor and Udin 

[15] 
2013 Malaysia Transport 

Electric and 

Electronic 

Green 

Logistics 

Green 

Logistics 
Environmental Not Applicable 

Natural 

Resources 

(Waste 

Disposal / 

Collection) 

Not Applicable 
Green 

Logistics 

Yang et al. [16] 2013 China Transport 
Logistics 

Operator 

Low Carbon 

Logistics 

Low Carbon 

Logistics 

Environmental 

and Economic 
Transport Cost CO2 Emission Not Applicable 

Low Carbon 

Logistics 

Tseng et al. [17] 2013 Taiwan 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Unidentified 
Green 

Supply Chain 

Sustainable 

Supply Chain 

Environmental,  

Economic and 

Social 

Total Costs 

Air Pollution, 

Waste 

Disposal / 

Collection and 

Consumption 

of Natural 

Resources 

Quality of Life 

Workers and 

Occupational 

Health and 

Safety 

Sustainable 

Logistics 

Chaabane et al. 

[3] 
2012 Canada Transport Metallurgical 

Sustainable 

Supply Chain 

Green 

Supply Chain 

- Low 

Carbon 

Environmental 

and Economic 
Transport Cost CO2 Emission Not Applicable 

Low Carbon 

Logistics 

Lai and Wong 

[18] 
2012 

Hong 

Kong 
Unidentified 

Logistics 

Operator 

Green 

Logistics 

Green 

Logistics 

Environmental 

and Economic 
Total Costs 

Air Pollution 

and 

Consumption 

of Natural 

Resources 

Not Applicable 
Green 

Logistics 

Dekker et al. [19] 2012 Holland 

Transport and 

Maintenance of 

Inventory 

Logistics 

Operator 

Green 

Logistics 

Green 

Logistics 

Environmental 

and Economic 

Transport Cost 

and Inventory 

Maintenance 

Cost 

CO2 Emission, 

Other Air 

Pollutants and 

Natural 

Resources 

Not Applicable 
Green 

Logistics 

Lindholm and 

Behrends [20] 
2012 Sweden Transport 

Logistics 

Operator 

Sustainable 

Transport 

Green 

Logistics 

Environmental 

and Economic 
Transport Cost 

Emission of air 

Pollutants 
Not Applicable 

Green 

Logistics 
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Lai et al [21] 2012 
Hong 

Kong 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Logistics 

Operator 

Green 

Logistics 

Green 

Logistics 
Environmental Not Applicable 

Air Pollution 

and 

Consumption 

of Natural 

Resources 

Not Applicable 
Green 

Logistics 

Hitchcockn [22] 2012 
United 

Kingdom 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Conceptual 

Article 

Green 

Supply Chain 

Green 

Supply Chain 

- Low 

Carbon 

Environmental Not Applicable CO2 Emission Not Applicable 
Low Carbon 

Logistics 

Giovanni and 

Vinzi [23] 
2012 France 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Unidentified 
Green 

Supply Chain 

Green 

Supply Chain 

Environmental 

and Economic 
Total Costs 

Air Pollution, 

Waste 

Disposal / 

Collection and 

Consumption 

of Natural 

Resources 

Not Applicable 
Green 

Logistics 

Perotti et al. [24] 2012 Italy 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Unidentified 
Green 

Supply Chain 

Green 

Supply Chain 

Environmental 

and Economic 
Total Costs 

Air Pollution, 

Waste 

Disposal / 

Collection and 

Consumption 

of Natural 

Resources 

Not Applicable 
Green 

Logistics 

Barari et al. [25] 2012 India 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Unidentified 
Green 

Supply Chain 
Unidentified Economic 

Total Costs 

with focus on 

taxation 

Not Applicable Not Applicable Unidentified 

Chen and Liang 

[26] 
2012 Taiwan 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Electric and 

Electronics 

Green 

Supply Chain 
Unidentified Economic Total Costs Not Applicable Not Applicable Unidentified 

Abidallah et al. 

[27] 
2012 

United 

Arab 

Emirates 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Conceptual 

Article 

Green 

Supply Chain 

Green 

Supply Chain 

- Low 

Carbon 

Environmental 

and Economic 
Total Costs CO2 Emission Not Applicable 

Low Carbon 

Logistics 

Chan et al. [28] 2012 
Hong 

Kong 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Unidentified 
Green 

Supply Chain 
Unidentified Economic 

Total Costs 

and Company 

Image 

Not Applicable Not Applicable Unidentified 

Sheu and Chen 

[29] 
2012 Taiwan 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Conceptual 

Article 

Green 

Supply Chain 
Unidentified Economic Total Costs Not Applicable Not Applicable Unidentified 

Ubeda et al. [30] 2011 Spain Transport Food 
Green 

Logistics 

Low Carbon 

Logistics 

Environmental 

and Economic 
Transport Cost CO2 Emission Not Applicable 

Low Carbon 

Logistics 

Harris et al. [31] 2011 
United 

Kingdom 

Transport and 

Maintenance of 

Inventory 

Automotive 
Sustainable 

Logistics 

Low Carbon 

Logistics 

Environmental 

and Economic 

Transport Cost 

and Inventory 

Maintenance 

Cost 

CO2 Emission Not Applicable 
Low Carbon 

Logistics 

Colicchia et al. 

[32] 
2011 Italy 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Unidentified 
Green 

Logistics 

Green 

Logistics 
Environmental Not Applicable 

Air Pollution 

and 

Consumption 

of Natural 

Resources 

Not Applicable 
Green 

Logistics 

Sarkis et al [8] 2011 
Hong 

Kong 
Unidentified 

Conceptual 

Article 

Green 

Supply Chain 

Sustainable 

Supply Chain 

Environmental,  

Economic and 

Social 

Unidentified Unidentified Unidentified 
Sustainable 

Logistics 

Diabat and 

Govindan [33] 
2011 

United 

Arab 

Emirates 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Conceptual 

Article 

Green 

Supply Chain 

Green 

Supply Chain 
Environmental Not Applicable 

Consumption 

of Natural 

Resources 

(Waste 

Disposal) 

Not Applicable 
Green 

Logistics 

Olugu et al. [34] 2011 Malaysia 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Automotive 
Green 

Supply Chain 

Green 

Supply Chain 

Environmental 

and Economic 
Total Costs 

Air Pollution, 

Waste 

Disposal / 

Collection and 

Consumption 

of Natural 

Resources 

Not Applicable 
Green 

Logistics 



Cintia Machado de Oliveira, Márcio de Almeida D’Agosto, Rodrigo de Alvarenga Rosa, and Fabiana do Couto Assumpção 

 

 

ISSN : 2351-8014 Vol. 26 No. 1, Aug. 2016 59 

 

 

Tseng [35] 2011 Taiwan 
Processamento 

de Pedidos 
Unidentified 

Green 

Supply Chain 
Unidentified Economic Total Costs Not Applicable Not Applicable Unidentified 

Azevedo et al. 

[36] 
2011 Portugal 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Automotive 
Green 

Supply Chain 
Unidentified Economic Total Costs Not Applicable Not Applicable Unidentified 

Vasco et al. [37] 2010 
United 

Kingdom 
Transport 

Logistics 

Operator 

Sustainable 

Transport 

Low Carbon 

Logistics 

Environmental 

and Economic 
Transport Cost CO2 Emission Not Applicable 

Low Carbon 

Logistics 

Shang et al. [38] 2010 Taiwan 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Conceptual 

Article 

Green 

Supply Chain 

Green 

Supply Chain 

Environmental 

and Economic 
Total Costs 

Air Pollution, 

Waste 

Disposal / 

Collection and 

Consumption 

of Natural 

Resources 

Not Applicable 
Green 

Logistics 

Sheu and Talley 

[39] 
2009 Taiwan 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Public Services 
Green 

Supply Chain 
Unidentified Economic Total Costs Not Applicable Not Applicable Unidentified 

Zhu et al. [40] 2008 China 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Chemical, 

Petrochemical, 

Electric and 

Electronics 

and 

Automotive 

Green 

Supply Chain 

Green 

Supply Chain 

Environmental 

and Economic 

Total Costs 

and Return 

Over 

Investment 

Collection / 

Disposal of 

Waste and 

Natural 

Resources 

Not Applicable 
Green 

Logistics 

Sheu [41] 2008 Taiwan 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Energy 
Green 

Supply Chain 

Green 

Supply Chain 

Environmental 

and Economic 
Total Costs 

Air Pollution, 

Waste 

Disposal / 

Collection and 

Consumption 

of Natural 

Resources 

Not Applicable 
Green 

Logistics 

Zhu et al. [42] 2008 China 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Unidentified 
Green 

Supply Chain 

Green 

Supply Chain 
Environmental Not Applicable 

Air Pollution 

and 

Consumption 

of Natural 

Resources 

(Waste 

Disposal) 

Not Applicable 
Green 

Logistics 

Ciliberti et al. 

[43] 
2007 Italy 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Conceptual 

Article 

Sustainable 

Transport 

Sustainable 

Logistics 

Environmental 

and Social 
Not Applicable 

Natural 

Resources 

Income 

Distribution, 

Better 

Working 

Conditions, 

Better Quality 

of Life for 

Workers 

Sustainable 

Logistics 

Sheu et al. [44] 2005 Taiwan 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Electric and 

Electronic 

Green 

Supply Chain 

Green 

Supply Chain 

Environmental 

and Economic 
Total Costs 

Waste 

Disposal / 

Collection 

Not Applicable 
Green 

Logistics 

Sarkis et a.l [45] 2004 USA 

Order Processing, 

Transport and 

Maintenance of 

Inventory 

Electronic 

Commerce 

Green 

Logistics 

Green 

Logistics 
Environmental Not Applicable 

Air Pollution 

and 

Consumption 

of Natural 

Resources 

(Waste 

Disposal) 

Not Applicable 
Green 

Logistics 

Source: Original preparation 

 

3.3 ACTIVITY 3 – COMMUNICATION AND DISSEMINATION  

The communication and dissemination of the results of the systematic literature review was decided to be done through 

the preparation of this article, which summarizes  Steps 1 (Preparing the report) and 2 (Presenting the results) described in 

the method (Figure 1). 
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4 ANALISYS OF THE RESULTS 

Reaching the objectives proposed in this work, based on the work of [3], [16], [22], [27], [30], [31] and [37] it is possible to 

define low carbon logistics as a management practice that aims the adoption of measures to reduce the carbon dioxide (CO2) 

emission, this issue being usually associated with the transport activity. From the total amount of studies included in this 

research, 21% had effectively a low carbon approach.  

Taking as reference the studies of [15], [18], [19], [20], [21], [23], [24], [32], [33], [34], [38], [40], [41], [42], [44] and [45], 

it is concluded that green logistics is a management practice that promotes the adoption of measures aimed at the reduction 

of environmental impacts. Among these impacts, it is possible to mention, in addition to the reduction of CO2 emissions, 

other air pollutants from the combustion of fossil fuels, the inappropriate use of natural resources, and inadequate waste 

disposal. From the total amount of studies included in this research, 49% had effectively a green approach.  

Based on the studies of [8], [17], and [43], it is concluded that sustainable logistics is the one which promotes the 

adoption of environmental, social and economic aspects, simultaneously. In this case, the social aspects should emphasize a 

broad proposal that promotes changes in the institutional choices, in addition to political and economic changes that 

promote a better income distribution, better working conditions, better quality of life for workers and society as a whole. 

From the total amount of studies included in this research, 9% had effectively a sustainable approach.  

Some peculiarities were found when analyzing the texts included in this systematic literature review. In relation to the 

functions emphasized in the articles, it is important to highlight that transport was approached in 90% of the studies in which 

the logistic function addressed was identified. This demonstrates the great potential that the planning of this function has for 

the practice of logistics, whether it is low carbon, green or sustainable, mainly in contributing to the achievement of a 

sustainable or green supply chain. Only 18% of the studies addressed uniquely the transport function. Most studies (67%) 

addressed the three main functions of logistics, which demonstrates a concern in considering the integrated view on 

application of concepts. The functions of transport and maintenance of inventory together were considered in 6% of the 

studies, and 3% of them considered only the order processing function. In 6% of the studies, the function addressed in the 

researches could not be identified.  

Among the articles that consider only the transport function, 67% consider only CO2 emission, actually featuring a low 

carbon logistics practice, although only the work of [16] stated this limitation of the approach. Half of the studies that 

consider only the transport function mistakenly affirm to address sustainable practices, and a third of them, to address green 

practices. In fact, only the studies by [15] and [20] consider a green approach when assessing the use of natural resources 

(waste disposal) and other air pollutants, respectively. 

Among the articles that consider the integrated view of the logistics functions, 97% correctly state the practice of green 

logistics or green supply chain. The studies by [22] proposed to address the concept of green supply chain, but are limited to 

the consideration of CO2 emissions. On the other hand, in 27% of the studies, it has not been possible to identify, in fact, 

what is practiced. The work by [17] actually addresses the practice of sustainable supply chain, since it considers attributes 

related to workers’ quality of life, although it is stated as a green supply chain approach. 

Considering the 25 (76% of the total) studies in which it was possible to identify the sector where the articles applied the 

concepts, the highest concentration was found to be in the following sectors: logistics operators (24%), automotive (12%), 

and electrical and electronics (12%). Other sectors presented occasional occurrence (one study), such as food, e-commerce, 

chemical and petrochemical, energy and public service. No study has been found with application to the beverages industry, 

even though logistics represents the last frontier of gaining and sustaining competitive advantages for this sector (e.g. [47]). 

In 24% of the studies that propose implementation, it has not been possible to identify the sector studied.  

Among the studies that consider the logistics operator industry, 50% addressed only the transport function. The work of 

[19] considered the functions transport and processing of order and only the work of [21] addressed the systemic view, 

considering the three main functions of logistics. This result may demonstrate that, contrary to what one might expect, the 

view of the logistics operators seems to be still limited to the transport function rather than the systemic view. 

References [3], [20], [31], [43] and [37] considered that their studies had a sustainable approach, but only the work of 

[43] addressed the issue of sustainability. Although it did not address economic aspects, it addressed the environmental and 

social aspects. Among the studies that stated to have a green approach in their researches (82%), only 55% had, effectively, a 

green approach, 12% had a low carbon approach and the works of [8] and [17] have a sustainable approach, presenting a 

scope greater than declared. It is worth mentioning that the work of [8] addressed the issue of sustainability, however, it is 

not possible to identify the economic attributes considered in the study. That reinforces the perception of some confusion in 

relation to the recognition and practice of these concepts. 
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The work of [15] presented a possibility of improvement, considering that the concept of reverse logistics was regarded 

as being a green practice. In fact, the reverse flow of materials is a green attitude. In some cases even sustainable, insofar as 

it promotes the generation of jobs and income distribution. However, the mere adoption of this attitude does not make the 

practice of logistics green or sustainable. It is necessary to consider other environmental and social attributes in the 

approach. 

Another important peculiarity is related to economic, environmental and social aspects. Studies such as those of [25], 

[26], [28], [29], [35], [36], [39], representing 21% of the total, state that their research had a green approach, however, they 

focus exclusively on economic aspects, such as: product costs, total costs, taxes, company image and service level. Although 

the tone of the studies included in this systematic literature review is one of concern about environmental and social issues, 

the economic aspects were considered in 69% of the articles. This allows for the conclusion that the major concerns are still 

cost and level of service, and that the consideration of the economic aspect is a sine qua non for companies to adopt 

sustainable practices. 

When it comes to the consideration of economic aspects, total costs were considered in 52% of the studies, in accordance 

with the systemic consideration of logistic functions. Consideration of only transport costs is observed in 15% of the studies, 

the same that were limited to the transport function in their approach. References [19] and [31] considered the transport 

and inventory costs in a manner consistent with their limitations of approach to these two logistic functions. This 

demonstrates that there seems to be no doubt about the relationship between economic aspects and the logistic function 

approach, which does not seem to be valid for the environmental and social aspects.  

Environmental aspects were discussed in 79% of the articles. Among them, 27% present specific concern regarding CO2 

emissions, 57% of which are limited to considering only the transport function and 14% consider the transport and inventory 

maintenance functions, and 29% considered the three logistic functions in their approach.  

The emission of environmental pollutants is considered in 36% of the studies assessed, most often (33%) associated to 

reduced consumption of natural resources through proper management of waste disposal. In 12% of articles covered, only 

the proper management of waste is considered, reflecting somehow the integration of reverse logistics in the management 

of supply chains as a manner of green approach. 

Regarding the social aspects, only 9% of the articles addressed this issue. This result shows the extensive field for 

exploration of the concepts of sustainability in logistics chain, opening a wide field of research in this area. 

5 CONCLUSION, LIMITATIONS AND SUGGESTIONS FOR FUTURE STUDIES 

The systematic literature review, by means of a procedure specifically designed for this work, turned out to be a good tool 

to carry out this study in order to summarize the state of the art on the topic discussed. The use of this systematic procedure 

reduced the possibility of errors to the extent that it allowed only the inclusion of studies assessed as being of high quality, 

enabling the achievement of the objectives proposed and enriching its content. The method adopted enabled the 

achievement of a consistent result that can be replicated and improved as many times as necessary.  

Based on the studies presented in Table 2, analyzed in section 4, and on the studies of [2], [3] and [6], it was possible to 

confirm the hypothesis raised in this study, identifying the relationship between the concepts. We conclude, then, that the 

concept of low carbon logistics is the most limited one, since it only seeks to reduce CO2. It has been addressed effectively in 

21% of the studies included in the research. The concept of green logistics extends this scope considering other 

environmental aspects and was considered, effectively, in 49% of the studies. The concept of sustainable logistics, in its turn, 

is the most comprehensive, but was addressed, effectively, only in 9% of the studies, demonstrating also that it was the least 

explored by the researchers.  

It was also possible to identify other terms that contributed to ratify the original concepts, such as: green supply chain, 

sustainable transport, and sustainable supply chain.  

Section 4 of this work presents the analyses of the results; however, it is necessary to reinforce the perception of some 

confusion in relation to the recognition and practice of the concepts discussed in this study. Among the studies that 

considered their researches to feature a sustainable approach, only the work of [43] actually addressed the issue of 

sustainability. Among the studies that stated to have a green approach in their researches, only 55% had it effectively, while 

12% had a low carbon approach and the works of [8] and [17] had a sustainable approach. Among the articles addressing 

environmental aspects, 27% presented a specific concern regarding CO2 emissions, among these, 57% merely consider the 

transport function.  
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Due to a limitation of scope in using a database considered of high academic quality, this research did not use books, 

theses or dissertations, this being a limitation of the present work. It is suggested, then, for future works, a broadening of 

scope so as to enable the consideration of these types of study in the review to be prepared. However, in order to meet the 

quality criteria required in a systematic literature review, a group of assessors will be required, which can lead to an increase 

in the time and cost of the research.  

Another suggestion is to focus on studies related to social aspects. As only 9% of the articles addressed this issue, we see 

a great opportunity for exploration of effective sustainability concepts in the logistics chain, opening a wide possibility of 

research in this area. 

ACKNOWLEDGMENT 

To the Conselho Nacional de Desenvolvimento Científico e Tecnológico – CNPq and the Fundação de Amparo à Pesquisa 

do Espírito Santo – FAPES for the financial support.  

REFERENCES  

[1]  Sudalaimuthu, S. and Raj, S. A,. Logistics Management for International Business-Text and cases PHI Learning Private 

Limited, New Delhi, 2009. 

[2]  McKinnon, A., Cullinane, S., Browne, M. and Whiteing, A., Green logistics: improving the environmental sustainability of 

logistics, Kogan Page, vol. 1, pp. 372, London, Philadelphia, New Delhi, 2010. 

[3]  Chaabane, A., Ramudhin, A. and Paquet M., “Design of sustainable supply chains under the emission trading schem”, 

Int. J. Production Economics, vol. 13, pp. 37-48, 2012. Doi:10.1016/j.ijpe.2010.10.025 

[4]  Brundtland Commission, Our Common Future, Oxford University Press, Oxford, 1987. 

[5]     Xuezhong, C., Linlin, J. and Chengbo, W., “Business process analysis and implementation strategies of greening logistics 

in appliances retail industry”, Energy Procedia 5, pp. 332–336, 2011. Doi:10.1016/j.egypro.2011.03.056 

[6]   Bretzke, W.-R. and Barkawi, K., “Sustainable Logistics. Response to a Global Change”, Springer-Verlag, Berlim, 

Heidelberg, 2013. Doi:10.1007/978-3.642-34375-91 

[7]     Rowley, J. and Slack, F., “Conducting a literature review”, Management  Research News, vol. 27, no. 6, pp. 31-39, 2004. 

Doi:10.1108/01409170410784185 

[8]    Sarkis, J., Zhu, Q. and Lai, K., “An organizational theoretic review of green supply chain management literature”, Int. J. 

Production Economics, vol. 130, pp. 1–15, 2011. Doi:10.1016/j.ijpe.2010.11.010 

[9]    Cook, D.J., Mulrow, C.D. and Haynes, R.B., “Systematic reviews: synthesis of best evidence for clinical decisions”, Annals 

of Internal Medicine, vol.126, no.5, pp. 376-380, 1997.  

[10]  Bereton, P., Kitchenham, B. A., Budgen, D., Turner, M. and Khalil, M., “Lessons from Applying the Sistematic Literature 

Review Process within the Software Engineering Domain”, The Journal of System and Software, vol. 80, pp. 571-583, 

2007. Doi:10.1016/j.jss.2006.07.009 

[11]  Tranfield, D., Denyer, D. and Smart, P., “Towards a methodology for developing evidence-informed management 

knowledge by means of systematic review”, British Journal of Management, vol. 14, pp. 207-222, 2003. 

[12]  Becheikh, N., Landry, R. and Amara, N., “Lessons from innovation empirical studies in the manufacturing sector: A 

systematic review of the literature from 1993-2003”, Technovation, vol. 26, pp. 644-664, 2006. 

[13]  Nord, J. H. and Nord, G. D., “MIS Research: Journal status assessment and analysis”, Information & Management, vol. 

29, pp. 29-42, 1995. 

[14]  Ngai, E. W. T. and Wat, F. K. T., “A literature review and classification of electronic commerce research”, Information & 

Management, vol. 39, pp. 415- 429, 2002. 

[15]  Khor, K. S. and Udin, Z. M., “Reverse logistics in Malaysia: Investigating the effect of green product design and resource 

commitment”, Resources, Conservation and Recycling, vol. 81, pp. 71– 80, 2013. 

[16]  Yang, J., Guo, J. and Ma, S., “Low-carbon city logistics distribution network design with resource deployment”, Journal of 

Cleaner Production, 2013.  Doi:10.1016/j.jclepro.2013.11.011 

[17]  Tseng, M., Lin, R., Lin, Y., Chen, R. and Tan, K., “Close-loop or open hierarchical structures in green supply chain 

management under uncertainty”, Expert Systems with Applications, vol. 41, pp. 3250–3260, 2013. 

http://dx.doi.org/10.1016/j.eswa.2013.10.062 

[18]  Lai, K. and Wong, C., “Green logistics management and performance: Some empirical evidence from Chinese 

manufacturing exporters”, Omega, vol. 40, pp. 267–282, 2012. Doi:10.1016/j.omega.2011.07.002 



Cintia Machado de Oliveira, Márcio de Almeida D’Agosto, Rodrigo de Alvarenga Rosa, and Fabiana do Couto Assumpção 

 

 

ISSN : 2351-8014 Vol. 26 No. 1, Aug. 2016 63 

 

 

[19]  Dekker, R., Bloemhof, J. and Mallidis, I., “Operations Research for green logistics – An overview of aspects, issues, 

contributions and challenges”, European Journal of Operational Research, vol. 219, pp. 671–679, 2012.  

Doi:10.1016/j.ejor.2011.11.010 

[20]  Lindholm, M. and Behrends, S., “Challenges in urban freight transport planning – a review in the Baltic Sea Region”, 

Journal of Transport Geography, vol. 22, pp. 129–136, 2012. Doi:10.1016/j.jtrangeo.2012.01.001 

[21]  Lai, K., Wong, C. W. Y. and Cheng, T. C. E.,  “Ecological modernization of Chinese export manufacturing via green logistics 

management and its regional implications”, Technological Forecasting & Social Change, vol. 79, pp. 766–770, 2012. 

Doi:10.1016/j.techfore.2011.10.004 

[22]  Hitchcock, T., “Low carbon and green supply chains: the legal drivers and commercial pressures”, Supply Chain 

Management: An International Journal, vol. 17, no. 1, pp. 98 – 101, 2012. Doi:10.1108/13598541211212249 

[23]  Giovanni, P. and Vinzi, V. E., “Covariance versus component-based estimations of performance in green supply chain 

management”, Int. J. Production Economics, vol. 135, pp. 907–916, 2012. Doi:10.1016/j.ijpe.2011.11.001 

[24]  Perotti, S., Zorzini, M., Cagno, E. and Micheli, G. J. L., “Green supply chain practices and company performance: the case 

of 3PLs in Italy”, International Journal of Physical Distribution & Logistics Management, vol. 42, no. 7, pp. 640 – 672, 

2012. Doi:10.1108/09600031211258138. 

[25]  Barari, S., Agarwal, G., Zhang, W. J., Mahanty, B. and Tiwari, M. K., “A decision framework for the analysis of green 

supply chain contracts: An evolutionary game approach”, Expert Systems with Applications, vol. 39, pp. 2965–2976, 

2012. Doi:10.1016/j.eswa.2011.08.158 

[26]  Chen, D. and Liang, S., “Evaluation of Internal Costs and Benefits for Taiwanese Computer Manufacturers Adopting 

Green Supply Chains”, The Asian Journal of shopping and logistics, vol. 8, pp. 83-104, 2012. 

Doi:10.1016/j.ajsl.2012.04.005 

[27]  Abdallah, T., Farhat, A., Diabat, A. and Kennedy, S., “Green supply chains with carbon trading and environmental 

sourcing: Formulation and life cycle assessment”, Applied Mathematical Modelling, vol.36, pp. 4271–4285, 2012. 

Doi:10.1016/j.apm.2011.11.056 

[28]  Chan, R. Y. K., He, H., Chan, H. K. and Wang, W. Y. C., “Environmental orientation and corporate performance: The 

mediation mechanism of green supply chain management and moderating effect of competitive intensity”, Industrial 

Marketing Management, vol. 41, pp.  621–630, 2012. Doi:10.1016/j.indmarman.2012.04.009 

[29]  Sheu, J. and Chen, Y. J., “Impact of government financial intervention on competition among green supply chains”, Int. J. 

Production Economics, vol. 138 ,  pp. 201–213. 2012. http://dx.doi.org/10.1016/j.ijpe.2012.03.024 

[30]  Ubeda, S., Arcelus, F. J. and Faulin, J., “Green logistics at Eroski: A case study”, Int. J. Production Economics, vol. 131, pp. 

44–51, 2011. Doi:10.1016/j.ijpe.2010.04.041 

[31]  Harris, I., Naim, M., Palmer, A., Potter, A. and Mumford, C., “Assessing the impact of cost optimization based on 

infrastructure modeling on CO2 emissions”, Int. J. Production Economics, vol. 131, pp.  313–321, 2011. 

Doi:10.1016/j.ijpe.2010.03.005  

[32]  Colicchia, C., Melacini, M. and Perotti, S., “Benchmarking supply chain sustainability: insights from a field study”, 

Benchmarking: An International Journal, vol. 18, no. 5, pp. 705-732, 2011. Doi: 10.1108/14635771111166839 

[33]  Diabat, A. and Govindan, K., “An analysis of the drivers affecting the implementation of green supply chain 

management”, Resources, Conservation and Recycling, vol. 55, pp. 659–667, 2011. Doi:10.1016/j.resconrec.2010.12.002 

[34]  Olugu, E. U., Wong, K. Y. and Shaharoun A. M., “Development of key performance measures for the automobile green 

supply chain”, Resources, Conservation and Recycling, vol. 55, pp. 567–579, 2011. Doi:10.1016/j.resconrec.2010.06.003 

[35]  Tseng, M., “Green supply chain management with linguistic preferences and incomplete information”, Applied Soft 

Computing, vol. 11, pp. 4894–4903, 2011. Doi:10.1016/j.asoc.2011.06.010 

[36]  Azevedo, S. G., Carvalho, H. and Machado, V. C., “The influence of green practices on supply chain performance: A case 

study approach”, Transportation Research Part E, vol. 47, pp. 850–871, 2011. Doi:10.1016/j.tre.2011.05.017 

[37]  Sanchez-Rodrigues, V., Potter, A. and Naim, M. M., “The impact of logistics uncertainty on sustainable transport 

operations”, International Journal of Physical Distribution & Logistics Management, vol. 40, no. 1/2, pp. 61 – 83, 2010. 

Doi.org/10.1108/09600031011018046 

[38]  Shang, K., Lu, C. and Li, S., “A taxonomy of green supply chain management capability among electronics-related 

manufacturing firms in Taiwan”, Journal of Envirnmental Management, vol. 91, pp. 1218–1226, 2010. 

Doi:10.1016/j.jenvman.2010.01.016 

[39]  Sheu, J. and Talley, W. K., “Green Supply Chain Management: Trends, Challenges, and Solutions”, Transportation 

Research Part E, vol. 47, pp. 791–792, 2009. Doi:10.1016/j.tre.2011.05.014 

[40]  Zhu, Q., Sarkis, J. and Lai, K., “Green supply chain management implications for ‘‘closing the loop’’”, Transportation 

Research Part E, vol. 44, pp. 1–18, 2008. Doi:10.1016/j.tre.2006.06.003 

[41]  Sheu, J., “Green supply chain management, reverse logistics and nuclear power generation”, Transportation Research 

Part E, vol.  44, pp. 19–46, 2008. Doi:10.1016/j.tre.2006.06.001 



Low Carbon Logistics, Green Logistics & Sustainable Logistics: Establishing Concepts and Scope 

 

 

ISSN : 2351-8014 Vol. 26 No. 1, Aug. 2016 64 

 

 

[42]  Zhu, Q., Sarkis, J., Cordeiro, J. J. and Lai, K., “Firm-level correlates of emergent green supply chain management practices 

in the Chinese context”, Omega, vol. 36, pp. 577 – 591, 2008. Doi:10.1016/j.omega.2006.11.009 

[43]  Ciliberti, F., Pontrandolfo, P. and Scozzi, B., “Logistics social responsibility: Standard adoption and practices in Italian 

companies”, Int. J. Production Economics, vol. 113, pp. 88–106, 2008. Doi:10.1016/j.ijpe.2007.02.049 

[44]  Sheu, J., Chou, Y. and Hu, C., “An integrated logistics operational model for green-supply chain management”, 

Transportation Research Part E, vol. 41, pp. 287–313, 2005. Doi:10.1016/j.tre.2004.07.001 

[45]  Sarkis, J., Meade, L. M. and Talluri, S., “E-logistics and the natural environment. Supply Chain Management”, An 

International Journal, vol. 9, no. 4, pp. 303 – 312, 2004. Doi:10.1108/13598540410550055 


