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1.  Introduction

The world-widely significant economic growth has resulted in some environmental problems and pollution concerns (Isaksson, 
2018). Over the decades, the upcoming climate change issues have made industries, academia and governments reach 
consensus that reducing carbon emissions is a necessary step to slow down and lessen the effects of climate change (Meyer, 
2020a). Thereby, transportation is recognised as one of the most important social activities to be decarbonized, due to its 
high dependency on fossil fuel (Tang & Zhou, 2012). Incorporating low-carbon and green logistics into the transportation and 
logistics sector signifies a crucial move towards sustainable development in response to increasing environmental concerns 
and the worldwide decarbonization plan.

To construct an all-encompassing depiction of the literature, many reviews have been constructed to evaluate the research on 
decarbonisation and sustainability, varying distinct geographic scope, number of papers examined, and period of observation 
(Meyer, 2020b). In many comprehensive reviews, broader field of green management and environmental sustainability 
including and beyond logistics and freight transportation was analysed (Choudhary & Sangwan, 2022; Karimi Takalo et al., 
2021; Marchet et al., 2014; Meyer, 2020b). Most of the reviews consider specific aspects of low-carbon logistics and freight 
transportation in specific circumstances. 

However, with all the literature reviews articles, the pure literature review on low-carbon logistics without any specific constraints 
and from any specific perspectives is not among the top research topics, and not enough articles can conclude the current 
research stage on it. Therefore, this study is aiming at conducting a systematic literature review to examine low-carbon logistics 
without specific constraints and identifying the academic streams in this topic by further adopting bibliographic analysis. The 
cluster analysis will then be listed and explained by content analysis to build research communities in low-carbon logistics. In 
summary, the research questions and research structure are as follows:

2. Literature review: low-carbon logistics

Low-carbon, or decarbonisation, as a widely discussed term, can be dated back to the simple definition as the reduction of 
carbon emissions of the economic practices (Nakicenovic, 1996). The review conducted by de Sousa Jabbour et al (2019c) 
concluded low-carbon operation practices into three main areas: Low-carbon products focused on green product designs, 
Low-carbon production and processes to encourage the decarbonized inventory, and Low-carbon logistics to reduce the 
carbon emission from transport activities.

Low-carbon logistics is an essential factor of sustainability (Coley et al., 2009) and it has been explored from many perspectives 
in many articles. However, the definition of low-carbon logistics has not been clearly defined (Cheng and Zhang 2017). 

Figure 1 Research structureFigure 2 Research questions
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As a result, low-carbon appears in the literature under various names, including ‘greenhouse gas emissions, decarbonization, 
carbon emissions, CO2 emissions, carbon footprints, and carbon management (Tozanli et al., 2017). The concept of low-
carbon logistics/green logistics was accepted from 1990s (Srivastava 2007) and then subsequently reviewed and discussed 
by companies, researchers and other decision-makers in supply chain management (Bi et al., 2020). Low-carbon logistics 
is regarded as an activity to reduce carbon emissions in supply chain (Das and Jharkharia 2018). The narrow meaning of 
decarbonization logistics can be the actions of reducing and managing pollutants caused by logistics activities, such as 
reducing carbon dioxide emissions generated in transporting freight (Kwak et al. 2020). 

3.Research design

3.1 Process of SLR

The process of SLR includes identification, searching, screening, analysing, and interpreting the research in a specific academic 
area (Abduljabbar et al., 2021). The SLR review process of this manuscript is therefore as Figure 3: 

Figure 3 SLR process.

With the previously defined research aims and research questions, the keywords related are then identified and used to search 
for articles from two specific databases: Web of Science (WoS) and Scopus. These two databases are chosen because they 
share similar advantages such as extensive coverage, high quality of sources, citation analysis and tracking, updated content, 
cross-disciplinary research support and advanced search and filtering options (Vieira & Gomes, 2009). 
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3.2 Keywords and inclusion and exclusion criteria

The search was conducted both in Scopus and Web of Science based on ‘titles, keywords and abstract’. The keywords and 
criteria as follow:

3.3 Search results and quality screening

The numbers returned from Scopus and WoS are varied a lot, with 514 from Scopus and 1109 from WoS, and 157 for the 
overlapTo weaken the influence of irrelevant articles and take a critical analysis, the quality of articles needs to be assessed. 
The automatic screen makes sure that only articles published in above ABS (Chartered Association of Business School) 3-star 
journals are included. The numbers after the quality screening drop to 109 for Scopus and 383 for WoS, and 67 for the overlap. 

4.Analysis

As VOSviewer offers appropriate functions for bibliographic analysis and its features can properly explain research questions, 
VOSviewer is selected in this study (Arruda et al., 2022). 

4.1 Bibliographic coupling analysis

Bibliographic coupling indicates the relationship between two articles when they reference one same third work in their 
bibliographies. The occurrence of bibliographic coupling suggests the possibility that two articles discuss a related research 
topic (Kessler, 1963).  The analysis is based on data collected from both Scopus and WoS, and the nodes represent articles 
connected to other articles by links. 

Figure 7 Scopus clusters                                                       Figure 6 WoS clusters 

Figure 4 Inclusion and exclusion criteriaFigure 5 Searching Keywords
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4.2 Cluster analysis

A content analysis is conducted by manually screening the articles of each cluster mainly based on the ‘title, keywords and 
abstract’, but will extend to the whole body of articles if necessary. The following tables illustrate the content descriptive 
analysis and the typical used research methods of clusters of both Scopus and WoS data. 

Table 2 WoS clusters content	 Table 1 Scopus clusters content

Based on the cluster analysis from Scopus, the detailed discussion of significant clusters will follow in the subsequent section. 
Some clusters such as cluster 2, which should be incorporated into other clusters will not be specifically discussed. Cluster 3, 
6 and 9 are also discarded as they only include limited numbers of articles and are not distinct in contents.

 
4.2.1 Cluster 1: Electrification and routing problem

Electrification and alternative fuel utilization in transport is one of the most important ways to achieve decarbonization logistics. 
To obtain green transportation, different logistics strategies are discussed based on different types of logistics activities. The 
review by Meyer (2020b) uses data-driven review technique to examine the reduction of carbon emissions in road freight 
transportation. It addresses three fast growing research topics as: routing problems, decarbonization in last-mile, and alternative 
fuels. Similarly, as an important solution to last-mile delivery and short-distance travel, a review on micro mobility is conducted 
by Abduljabbar et al. (2021). It offers another potential solution to a transport with lower carbon. 

The details of the key research areas and potential research directions addressed by cluster 1 are as follows:

 
Figure 9 Cluster 1: Research topics                                                 Figure 8 Cluster 1: Research directions
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4.2.2 Cluster 5 and 9: Circular Economy and Reverse Logistics

Clusters 5 and 9 in the systematic literature review focus on sustainable supply chains, circular economy, and reverse logistics. 
The main areas of discussion and research direction suggestions within these clusters are:

 

Figure 11 Cluster 5&9: Research topics	  Figure 10 Cluster 5&9 Research directions

4.2.3 Cluster 7: Sustainable Supply Chain (SSC)

Cluster 7 focuses on the integration of low-carbon and sustainable practices within supply chains, particularly from the 
perspective of third-party logistics providers (3PLs). The key areas of discussion and potential research directions within this 
cluster are:

Figure 13 Cluster 10: Research topics	 Figure 12 Cluster 10: Research directions
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4.2.4 Cluster 8: Blockchain technology and SSC

Cluster 8 mainly focuses on the integration of blockchain technology within supply chains and its alignment with the United 
Nations’ Sustainable Development Goals (SDGs). The key areas of discussion and future research directions within this cluster 
include:

Figure 15 Cluster 8: Research topics	  Figure 14 Cluster 8: Research directions

5. Conclusion

This systematic literature review on low-carbon logistics highlights significant trends, contributions, and future directions 
within the field. The research illustrates that literature-review-based studies dominate this area, emphasizing the importance 
of synthesizing existing knowledge to advance the field. The review utilized bibliographic analysis and citation analysis as the 
primary methodologies for conducting systematic reviews.

Key findings from the review include the identification of core theories such as institutional theory, stakeholder theory, and 
the Resource-Based View (RBV), including its extension, the Natural Resource-Based View (NRBV). These theories provide a 
solid foundation for understanding the dynamics and drivers of sustainable practices in logistics and supply chain management.

The key contributions and potential future research directions identified in this study are:

Figure 17 Contributions	 Figure 16 Future research directions

In conclusion, while significant progress has been made in understanding and promoting low-carbon practices in logistics 
and supply chain management, future research should aim to bridge the gap between theoretical frameworks and practical 
applications. This will provide a more comprehensive understanding of how to effectively achieve sustainable and green 
logistics across different contexts.
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