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Abstract

:

In the face of the energy crisis and the ever-increasing earth’s temperature, one of the ways to deal with these two challenges is to make better use of the existing resources, decoupling, and the circular economy. The solution for the full use of resources is in sharing them, and also in logistics. We decided to review the existing research and concepts in the area of shared logistics to summarize where science is on this subject, what is already known, what is missing, and what is worth supplementing. This paper summarizes the scientific achievements in shared logistics in the 2017–2021 period. Our goal was to create a literature review that would serve as a benchmark for future researchers about what has been achieved and what has not been achieved on the topic, which approaches have already been tried, and what the results have been. For readers other than researchers, our review will provide an important context about where science and practice are in the area of shared logistics. Desk analysis, visual analysis, and benchmark datasets of approaches have been reviewed and discussed to show possible aspects of shared logistics and the advantages it offers to supply chains across many industries. Our analysis showed that the most commonly discussed topics in the area of shared logistics are modeling the potential of sharing in logistics, and digitalization of processes. The last popular topic among researchers is fleet sharing and shared packaging, as well as barriers to implementation and data security. Our paper is a summary of current knowledge on shared logistics, and it highlights areas that require further research.
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1. Introduction


Logistics processes are becoming increasingly complex, with a growing number of cooperating parties, a variety of logistics assets, and infrastructure objects involved. The scope of services becomes wider and more specialized, and equipment and IT tools are more widely available. As a result of the complexity, sharing economy rules apply and create a scope of new possibilities, generally referred to as shared logistics. This refers to the general idea of sharing assets and services between various end users rather than owning or producing them. The general goal of shared logistics is to achieve better results and higher efficiency of logistics processes than it is possible to achieve when acting individually. The idea of shared logistics is derived from the basic function of supply chain management, which is a partnership for achieving goals. The relations that are formulated between entities over time may then lead to closer bond collaboration. Collaboration between supply chain members requires the availability of integrated information and a high level of motivation as well as trust [1].



The concept of sharing may be translated into various types of transactions, such as co-development, hiring, or cost sharing. As a result, definitions of shared logistics may vary, depending on the characteristics of the business processes taken into account. A few hundred research papers related to the topic of shared logistics have been published so far, which underline both the academic and practical relevance of the topic, but also describe the diversity and complexity of logistics processes based on the idea of sharing. In this review, we structure and review the literature on shared logistics.



Logistics operations are transforming on many fronts, including the incorporation of information technology into logistics operations, process automation, standardization of labeling, addressing, and packaging, as well as joint logistics operations. These processes require certain investments in research and development, as well as in IT tools, machines, vehicles, and other logistics infrastructure. Moreover, they also require expert knowledge and a qualified workforce. These elements can be subject to the process of sharing, either as single elements or holistic business services.



At the same time, the concept of sustainable logistics and advances in research on horizontal cooperation in logistics for sustainable transport and logistics present new ideas in terms of cooperation in the business environment. Collaboration in supply chains takes place between independent organizations.



Shared logistics is an effective way to increase the efficiency of logistics operations. In the field of procurement, joint purchasing may become a way to more efficient price/quality negotiations. In the era in which we are facing the scarcity of resources, the energy crisis, and the need to move from fossil fuels to renewable energy sources, the way to use existing resources more effectively, to their total potential, is to share them. In terms of procurement, the joint use of production lines, packing lines, and production plants eliminates the need for expensive infrastructure investments. Joint distribution cannot only improve the load rate of freight vehicles and reduce logistic costs but also relieve traffic and reduce environmental pollution in the city. And finally, cooperation in the reverse logistics flows may include joint investments in recycling technologies or refurbishment plants. Therefore, shared logistics is set to eliminate high infrastructure costs, unnecessary emissions, and other issues of inefficiency in logistics processes. At the same time, it allows the development of a market strategy of technical and “know-how” development, together with increased operational flexibility as a result of access to the available shared resources. By sharing resources, companies also increase their utilization and therefore contribute to reducing energy consumption and greenhouse gas emissions [2]. Currently, in new business environments such as multi-channel retail, logistics is characterized by high frequency, fragmented flows, short delivery times, multi-channel distribution, and uncertainty. It is therefore often inefficient and unsustainable. In this context, new logistics systems need to emerge, possibly based on more efficient, responsive, sustainable, and resilient solutions resulting from the collaboration of logistics companies. Shared logistics can be defined as the process of sharing logistics functions, assets, and information to rationalize logistics work, and improve the efficiency of transport and logistics processes while reducing transport costs and environmental impact. Shared logistics refers to the concept of multiple parties sharing transportation and logistics resources to reduce costs and improve efficiency. This can include sharing shipping lanes, warehouses, and delivery vehicles, among other things. It is often used in the context of supply chain management and can include both public and private sector organizations. Companies across a supply chain may primarily share their transport and warehouse capacity. There are two main ways in which logistics companies can share transport capabilities: companies can split vehicle capacity simultaneously [for instance, by ride sharing] or over time (for example, by truck sharing). Both ride sharing and truck sharing allow the cost of the journey to be divided between sharing partners and bring significant environmental benefits [3].



The authors believe that their review will be useful for researchers in the future as it clarifies the scope of the topic and provides an overview of what is currently known and what areas need further exploration. The review is informative and organized thematically, and it highlights the growing relevance of shared logistics in contemporary supply chains. Our work shows the value and benefits of shared logistics, which is a cooperative approach to logistics operations where companies work together to increase efficiency and reduce costs. The study references several studies and papers that have modeled and examined different aspects of shared logistics, such as economic and environmental goals, social needs, and vehicle load factors. Our review will be useful to researchers who intend to study and analyze the subject of shared logistics as the basic reference point for what has already been done in this young concept and what is missing. Our purpose was to collect the previous research and debates relevant to the subject of shared logistics and to present the achievements in one place. In addition, we believe that our paper allows the reader to gain current knowledge in this area and learn about the boundaries and limitations, and perhaps extend/expand them. The analysis also allows for a better understanding of the nature of sharing processes in logistics, as well as across industries that use shared solutions in their supply chains. The variety of sharing concepts and a broad range of processes that can be supported by them calls for a systematic analysis of the features of shared logistics. This literature review aims to answer the following questions:




	
What topics related to shared logistics are discussed?



	
In which regions of the world is this innovation particularly appreciated?



	
Is the topic treated more often as the subject of modeling or are concepts and visions of future frameworks drawn?



	
What areas of shared logistics are not sufficiently addressed in the literature?



	
What are the recommendations for future publications?









2. Methods of Analysis


The years 2017–2021 were selected for the analysis, as the concept of sharing in logistics began to appear in logistics in 2015, and more often only in 2017, therefore this year was chosen as the beginning of the analyzed period. The keywords used in the search were “shared logistics” in quotation marks. To collect the articles for this analysis, first, the Scopus database was used, which gave the result of 26 papers for the selected range. Additionally, the Google Scholar database was used, which for the analyzed period, gave 421 results for the password “shared logistics” (including the 26 that Scopus found). The reason Google Scholar was used is that it offers results of scientific papers across many disciplines and therefore allows for a wide analysis of how shared logistics is being defined and used by all sorts of businesses and organizations. After carefully examining all 421 documents, 160 documents were found to be scientific papers. All of them were read and 74 studies were selected for the final analysis as those that were significantly related to shared logistics.



We decided not to use meta-analysis as the studies analyzed were not similar enough to combine their results meaningfully; therefore, the meta-analysis may not be valid. In addition, desk analysis allowed us to can use our knowledge and expertise to interpret the literature and make connections between different studies that may not be apparent to a software tool. Desk analysis can apply critical thinking and evaluate the quality of the studies, while a tool only can classify the studies based on the given criteria. Desk analysis in this case allowed us to adapt the review to the unique characteristics of their topic and research question, while meta-analysis is limited to the parameters it has been programmed with. In addition, our desk analysis allowed us to handle nuanced information and understand the implications of the findings.



The selected papers’ data were entered into Mendeley software, which is a tool for creating bibliographies and organizing research work and allows the creation of bibliographic databases. With a list of references, we were able to create a file in a format accepted by the VosViewer program. VosViewer is a software tool that allows the creation of visual bibliometric networks. The networks can contain specific journals, specific researchers, or, in our case, keywords. They are created based on biographical data. Additionally, desk analysis of the read texts was made and grouped according to the subject matter to which they relate, as part of shared logistics.



Figure 1 shows the number of articles that respond to a Google Scholar “shared logistics” query since 2015 when it started to appear in scholarly research.



Distinguishing geographical areas in which shared logistics processes are most often analyzed is important because it can provide insight into where the most active research community for shared logistics is located, which can be beneficial for researchers looking to collaborate or stay up-to-date on the latest developments in the field. It can give researchers an idea of the policy environment and regulations that have been established in different countries, which can be beneficial for understanding the impact of different policies on shared logistics. Finally, it can help researchers to identify the direction and trends of the field in different countries, which can be beneficial for identifying opportunities for future research and development. Scientists who appreciate the potential of shared logistics most often come from China (33) and then from the USA (7), France (6), and India (5), which may indicate that these countries are open to innovation, but it is a simplification that would require further research. Figure 2 illustrates the origin of the authors of the papers we were able to find the affiliation for.



China has a rapidly growing economy and is a major player in the global supply chain, particularly in manufacturing. As such, it has a vested interest in exploring ways to improve logistics and supply chain efficiency, which could include shared logistics. Furthermore, the country has a large and rapidly growing academic community, particularly in engineering and technology. Many universities and research institutions are focused on logistics and supply chain management, and these institutions are actively researching and publishing on the topic of shared logistics. Moreover, the country has strong government support for research and development in the logistics field, with many state-funded research projects being devoted to logistics and supply chain management. This support is likely to drive research in the field. Finally, Chinese companies may be more willing to share resources and collaborate than companies in other countries. This may be a cultural difference that could be driving more interest in shared logistics in China. The fact that the subject is most appreciated in China may mean that gains in efficiency and cost reduction are most appreciated in China, at the cost of a partial loss of individuality/privacy. It is worth noting that shared logistics is a relatively new concept, and the scientific literature on this topic is still evolving. As the field of shared logistics continues to grow, it is likely that research on this topic will become more diverse and will come from a wider range of countries and regions.



A tool that allows users to analyze and visualize the relationships between keywords in a set of scientific publications is VosViewer. It is a tool that helps to visualize the literature. It can be used to identify patterns and trends in the literature. We analyzed which keywords are commonly used together, how authors associate certain keywords with each other, and which topics are currently the most researched. Figure 3 shows the correlation between the words used in the abstracts of the researched publications and the correlation between them. The greater the variance, the more often the word was used. The thicker the line, the greater the correlation between the words.



Figure 3 shows the most often model business services, supply chain services, and, added value concerning collaboration, and the relatively often research solutions for cities and model logistical problems for digital services concerning time and potential development. There is a visible, strong correlation between the words logistics, development, economy, and distribution. The connections between keywords used by authors provide a snapshot of the current state of the literature in the field. It can help identify the major topics of research, and the relationships between different topics. It can also reveal areas where research is lacking or where there are gaps in the literature. Figure 4 shows three clusters of phrases that appeared together most often.



As the program does not show the correlation between the phrases, instead of shared logistics, we showed collaboration word links (Figure 5). If the center of gravity from the point of view of the keyword collaboration (the most commonly used synonym for shared logistics) is analyzed, there are connections with the concepts of the supply chain, time, services, modeling, company and value, product and retail, business, and logistics. While this is a superficial analysis, it gives a picture of research areas and areas of interest which can help to understand what the current trends in the field are and identify the most active research topics. Most articles deal with the area of computer sciences, then engineering, social sciences, business, and management, then environment and energy. The areas covered by the authors are presented in Table 1.



The table shows that digitalization, promotion of shared logistics, shared distribution, Physical Internet, shared storage, and shared logistics in urban space are the most common topics among the authors that have written about shared logistics. These topics are represented by multiple authors and papers, indicating that they are well-researched and widely discussed in the literature. Other areas that are also represented in the table include barriers in shared logistics, social aspects of shared logistics, cost sharing, revenue sharing, income sharing, profit sharing, shared packaging, sharing space in logistics, and fleet sharing. Additionally, general analyses on shared logistics are also represented, which includes topics such as sharing logistics mechanism modeling, optimal collaboration strategy, incidents of failure and success of logistics sharing, collaboration in logistics networks, and challenges for retailers. Some areas that are missing include safety and security issues in shared logistics processes, data security in shared logistics processes, and actual case studies of companies or organizations that have implemented shared logistics. The table provides a useful overview of the current state of the literature on shared logistics, but it is not a comprehensive list of all the topics and areas that have been explored in this field. The areas researched are also presented in Figure 6.




3. Substantive Analysis


In this section, we present a substantive analysis of reviewed papers. We summarize the subjects in the area of shared logistics that were already researched and to what extent. The paragraph outlines the existing knowledge. As one of the innovative ways of sharing logistics resources, joint distribution can not only improve the load rate of freight vehicles and reduce logistics costs but also relieve traffic and reduce environmental pollution. In their book, Karam et al. [40] describe the future of the transport industry as collaborative, technology-driven logistics. Cooperation in logistics means reducing empty runs and increasing the use of loading space in trailers, thanks to which external costs from road transport will be reduced. The most frequently raised problem when it comes to shared logistics is the fear of losing sensitive information. Yang et al. [51] propose an algorithm that can improve economic performance while protecting privacy in shared logistics payment management. The results showed that the algorithm can improve security in shared logistics concerning performance, user satisfaction, payback capability, and more. The research of these scientists shows that in the face of the current challenges facing logistics, it is sharing that will help to mitigate them.



3.1. Modeling of Shared Logistics


Visions of the future may sometimes be detached from reality, which is why papers in which attempts were made to model shared logistics are particularly valuable. Mrabti et al. [67] model a common supply chain, taking into account economic and environmental goals, different logistic costs, and different CO2 emissions, social needs, external costs, and vehicle load factor. The article demonstrates the modeling results on an example with the participation of four cooperating suppliers. Cooperation between logistics companies is a simple and effective way to increase the efficiency of logistics operations. A study by Wang et al. [47] design the optimal cooperation strategy through collaborative delivery using eco-packages. Wei et al. [54] designed a mechanism for sharing logistics cooperation for express deliveries in conditions of stochastic demand. The authors took into account different operating and risk-sharing models. They model the sharing logistics scheme in the conditions of stochastic demand, excess supply, and shortage of supply, taking into account all aspects of the functioning of this business model. Ma et al. [31] created a model that allows the management of shared storage and shared vehicles. The authors of the model assumed the use of electric cars and additionally planned charging points to optimize the route and minimize costs. Jiang [11], using game theory, indicates how great benefits can be brought by a common logistics platform. Fang et al. [12] proposed a digital platform project for the B2B and B2C market based on a survey conducted among companies; therefore, the proposed marketplace conceptual framework takes into account the needs and concerns of companies. Zhang, et al. [48] compared two models dedicated and shared in packaging management in automotive parts logistics, and showed that total costs, transportation costs, and inventory costs are lower in the shared mode.




3.2. Case Studies


There were not many case studies in the articles studied. Therefore, the paper by Carvalho et al. [63], which examined the scope of cooperation between 191 Brazilian freight forwarders, logistics service providers [LSP], and carriers in logistics operations in urban freight transport. The study shows that among the three groups mentioned, LSPs are the most willing to cooperate. Zissis et al. [19] tested logistics-sharing models on empirical data sourced from a London retailer to demonstrate the importance of collaboration. The results suggest that in theory it is possible to collaborate and reduce economic, environmental, and social costs, but the implementation of these ideas remains a major challenge due to the extremely competitive nature of the grocery retail market.




3.3. Food Waste Reduction


A particularly difficult area in logistics is goods that require maintaining a certain temperature throughout the supply chain; therefore, this is an area where shared logistics can perform particularly well, a detailed analysis of such a variant is described by Kim et al. [28]. Pal and Kant [14] described the intelligent distribution of fresh food to reduce waste, increase efficiency, and detect contamination, bacteria, or other threats. This delivery model is based solely on close collaboration, resource sharing between suppliers, and the use of technology. Tornese et al. [16] used ICT to reduce waste, both in warehouses and in sales.




3.4. Electronic Platforms for Shared Logistics


Most of the works reviewed were devoted to the concept of an electronic logistics platform for sharing resources in logistics. The functioning of the digital platform for sharing in logistics, the development of business alliances, and the exchange of information within the platform have been described by Sun J. and Sun L. [13]. Tomar [36] also dealt with the consolidation center as a manifestation of shared logistics, pointing to the special importance of the information system and a well-managed information platform. Another author discussing the subject of the logistics platform in the shared logistics service is Jiang [11], who claims that sharing different resources will bring huge economic benefits, as proven by the Bertrand Model and Game Theory. The use of technology and the Internet of Things [IoT] is essential in logistics today. Shared logistics must operate on the basis of an information platform. Zhang et.al. [23] designed one for maritime logistics to increase the efficiency and rationality of logistics processes. The platform is based on artificial intelligence, GPS, and automatic identification. The platform performs real-time positioning and monitoring of land and sea cargo, which greatly improves the efficiency of maritime logistics management.




3.5. Sharing Warehouses and Distribution Processes


Warehouses are the most frequently described shared resource. Jin et al. [27] discussed the possibility of sharing container storage space between different container handling companies in the port and proposed methods for efficiently allocating shared spaces between participating companies and sharing costs. Kim et al. [28] developed a sharing model that allows different companies to share logistics service centers located in regions with low storage and traffic needs. The proposed model took into account the distribution of profits and was verified with a case study. Rosenberg et al. [30] described micro depots that function as urban centers of consolidation and developed the concept of micro depots to include the functions of parcel machines. The network of such points allows logistics service providers to minimize costs and optimize the use of urban space. This article presents interesting case studies and identifies measures to evaluate the success of micro depot implementation, taking into account social, environmental, and economic goals. Madanhire et al. [50] present a case study of industrial plants in Harare to identify the potential for collaboration and symbiosis. Wang et al. [47] study the functioning of a shared warehouse and distribution process, and analyze the problem of profit sharing in a warehouse and distribution alliance. It has been found that by establishing linear time-based programming costing by activity, the problem of allocating scarce resources in transport enterprises can be rationally solved, and cost-accounting efficiency can be improved to achieve significant cost savings. The topic of cooperation based on capital in the supply chain of sharing logistics services is described by Luo et al. [45].




3.6. Live Labs for Shared Logistics


A common supply chain for a group of hospital sites was investigated by Dorgham et al. [66]. They created a model based on a horizontal logistics strategy of cooperation, thanks to which the group could minimize expenses, and optimize warehousing and distribution. Nero [59] has made an attempt to improve the business processes of quick service restaurants in India. It was identified that efficiency could be increased through shared logistics. If quick-service restaurants shared a logistics system, costs would decrease, fuel consumption would increase, vehicle utilization would increase, and pollution would decrease. All this leads to increased profits, and at the same time, is consistent with the idea of sustainable development. Huang and Lee [55] analyze how shared logistics success and failure cases are investigated. The data are based on interviews with 35 business users in Taiwan in 2017. Ahmed et al. [70] describe opportunities for horizontal collaboration across industry sectors in Bangladesh to reduce traffic loads and increase the efficiency of their supply chain. Horizontal collaboration is characterized by the sharing of information, knowledge, risk, and profit between industries operating at the same level of the supply chain.




3.7. Shared Logistics for Sustainable Cities


The areas where shared logistics can be particularly useful are certainly the cities in which more than half of humanity already lives, and more than three-quarters of societies are in developed countries. In cities that are most often overcrowded, there are problems of congestion, pollution, and inefficient infrastructure. At the same time, we witness the increase in e-commerce, which makes deliveries even more heterogeneous, and disordered, carried out by various vehicles that have no space to park and unload the goods. Su et al. [53] propose to solve these problems using a common logistics platform. A mathematical formulation for maximizing the profit of dynamic planning adapting to dynamic priority was established, and a hybrid parallel distributed search algorithm combined with a search algorithm under demanding time constraint conditions was proposed. The study by van der Van der Deen [34] aims to answer the question of to what extent a shared logistics system with a common logistics hub can contribute to increasing a city’s sustainability, with particular emphasis on the following factors: electricity, location, and availability. Russo et al. [32] provided guidance on the design of urban logistics hubs for shared use by multiple couriers, and express and parcel service providers. Various methods were used to collect a large amount of qualitative and quantitative data. Additionally, a case study from Vienna was presented. The research paper uses a linear optimization model to suggest the optimal allocation of shared infrastructure capacity. Pan et al. [46] described sharing along the last leg of the supply chain from the distribution center to customers in the city. The authors developed a model of functioning and allocation of income, taking into account a large number of stakeholders. Fatnassi et al. [38] explored the potential of the integration of the rapid transit of goods and passengers in urban areas. Although flows of people and goods have different goals and constraints, sharing the same network is in line with current trends to use available transport capacity more efficiently. A form of shared logistics is one of sustainable city logistics measures, i.e., urban consolidation center (UCC). Paddeu et al. [35] conducted a survey in Cagliari that investigated the propensity of potential users to join the UCC program. The comparison between the two cities takes into account factors such as the nature of the business model, operating practices (e.g., delivery pattern), and the operating sub-sector. Based on the concept of the collaborative economy, multi-stakeholder collaboration in UFT can be an effective tool to improve the quality of life in cities. Stakeholder participation is critical to the success of a shared delivery system. By sharing logistics facilities and delivery vehicles, stakeholders can benefit from UCC encouraged by cost and time savings and value-added services. However, the stakeholders involved in the city system have different needs and goals, therefore there is always a problem with financing such a center. The sharing economy provides flexible options for cost savings, pollution reduction, and social value. However, as the results of a survey conducted in Cagliari show, despite the potential benefits it can provide, it remains far from being widely accepted by potential users. According to the authors, communication and promotional campaigns should be organized to sensitize stakeholders to the benefits that the sharing economy can provide for their companies. Another issue with the success of shared logistics systems is cost allocation. Detailed analysis related to the identification of people benefiting from UCC is needed. Another important barrier is related to the propensity to change and the acceptance/aversion to risk. The type of goods can also be an obstacle, due to the needs and constraints of the cold chain.




3.8. E-Commerce and Retail


He et al.’s [68] study is on the sharing of logistics services between e-commerce companies. De Brito Sousa [22] has developed a model for planning the joint distribution of newspapers and e-commerce products for use by a logistics operator. Different scenarios of distribution outsourcing were analyzed, taking into account the impact of changes in demand on profitability, late payments, and fluctuations in costs. Collaboration between retailers was analyzed in the study by Haag [58], as well as between retailers and logistics service providers to better deal with logistics challenges in retail.




3.9. Rural Areas


As far as the region is concerned, the most frequent topic of shared logistics is authors from China, including resource sharing in agriculture. Cheng et al. [20] analyze the possibilities of shared logistics for the distribution of goods from rural areas. The article analyzes the sharing of resources, data, facilities, and equipment, and proposes a mechanism for the sharing system and an information platform. Additionally, they present an incentive mechanism. Song et al. [18] argue that shared storage and distribution among logistics companies should be developed and the integration of rural storage and logistics distribution resources should be promoted. This article examines the rural express delivery situation, assesses the efficiency of rural express distribution, and constructs a new way to operate rural express delivery in light of the related problems. In addition, the article provides an overview of the already existing rural shared logistics systems and presents appropriate ways to improve their development. In addition the study by Guiyuan and Cho [21] focuses on the topic of the joint distribution of rural goods. Miao et al. [4] analyzes the prospects for the development of the circular economy in China and propose the creation of an information platform that would provide information about the available space in containers for agriculture.




3.10. Circular Economy


One of the ways to reduce carbon emissions is to increase the efficiency of resource use by the circular economy. Miao et al. [4] propose an interesting solution to use the turnover box cycle sharing mode, using a shared e-platform. Donner and Vries [64] analyzed eight European business cases that contribute to the transition to a sustainable circular bioeconomy through the use of agricultural waste and the valorization of by-products. The authors point out that in the circular economy, sharing is a key trend.




3.11. Barriers against Sharing


Sharing logistics services certainly requires an open mind, which is why the Shin [41] study deserves special attention, which examines how companies create economic and social value through cooperation, and also draws attention to socio-technical barriers, in particular the conservatism towards competition dominating among companies. The article shows examples of how to overcome technical and social barriers to create common value from cooperating logistics systems. The future of urban logistics is not only about shared logistics, but the entire transport network will be a collaborative transport network. Karam et al. [40] describe barriers to the development of such a network. The barriers are categorized into business models, information sharing, human factors, collaborative decision support systems, and the market.




3.12. Promotion of Shared Logistics


Before starting a sharing project, a very important process is to promote such solutions. Simunaniemi et al. [44] describe peer-to-peer networking practices where entrepreneurs, researchers, and local public business consulting services seek to promote entrepreneurial behavior through collaborative activities such as idea sharing, peer learning, and business development. Information management is essential for a shared logistics venture to function effectively. This problem is investigated by Xu et al. [8]. Chu [17] proposes to improve the distribution mode system by promoting joint distribution and improving the level of customer service-oriented services, from the dis-node planning aspects to distribution by sharing resources, to the use of technology in the distribution process.




3.13. Trends


Ding [71] analyzes trends and prospects for the development of the sharing economy in China. Wang et al. [47] focus their study on shared parking spaces. Melo et al. [51] listed this as a future trend. Antonowicz [60] lists shared logistics as a factor in reducing the carbon footprint.




3.14. Physical Internet as Future of Logistics


The highest form of shared logistics is the Physical Internet. The supply chains can be more efficient, resilient, and transparent by implementing industry 4.0 technologies [72].



Pal and Kant [25] proposed a web architecture for a fresh food distribution network to meet the key challenges of maximizing the freshness of the delivered product and minimizing waste. The physical architecture of the Internet (PI) is based on the fundamental assumptions of sharing infrastructure between different parties, standardized addressing of all entities, and modularized activity. In addition, according to Peng et al. [26], the Physical Internet (PI) provides a connected, shared, and adaptable logistics system that has great potential to significantly increase the reliability and resilience of supply chains.



Areas that may be worth more insightful analysis in the subject of shared logistics include the following:




	
Fleet sharing: as it is one of the most common manifestations of shared logistics, and the fact that only two of the analyzed papers deal with the issue, more research on fleet sharing would be beneficial to understand the benefits, challenges, and best practices of this aspect of shared logistics.



	
Safety and security issues: as shared logistics processes involve multiple parties and the sharing of resources, it is important to understand the potential security risks and how they can be mitigated.



	
Barriers to implementation: understanding the reasons why companies may be hesitant to adopt shared logistics, and how those barriers can be overcome, would be valuable to help more companies implement shared logistics.



	
Data security: as shared logistics involves the sharing of sensitive information among multiple parties, it is important to understand how data security can be ensured and how logistics agents can be convinced to share resources.



	
Shared packaging: given the widespread efforts of companies to reduce waste and cut costs, understanding how shared packaging can be implemented and how it benefits the supply chain would be valuable.



	
Fleet sharing in urban areas: as the density of the population and the infrastructure in the city is different from the rural areas, understanding how fleet sharing can be effectively implemented in urban areas would be valuable.










4. Discussion and Research Limitations


The purpose of the review was to summarize the existing research and concepts in the area of shared logistics from the period of 2017–2021. The goal of the review was to provide a benchmark for future researchers on what has been achieved and what has not been achieved on the topic, which approaches have already been tried, and what the results have been. The review also provides an important context for readers other than researchers about where science and practice are in the area of shared logistics. The review has been conducted using desk analysis, visual analysis, and benchmark datasets of approaches. We believe that our literature review will serve many researchers in the future to clarify the scope of their project and form a narrative about what is known and what is new. It will also avoid tried-and-tested approaches. For readers, the review provides an important context about where learning and practice are the areas of shared logistics. Our literature review is informative and thematically arranged, which gives the reader a picture of the current state of knowledge.



In this paper, we presented an overview of the literature on shared logistics and its features. Processes of shared logistics and forms of logistics collaboration have been well described in the scientific literature. The number of articles relating to shared logistics grows in the following years within the analyzed period of 2017–2021. The thematic areas in the analyzed articles were highly related to the digitalization of processes, which seems to be a factor particularly conducive to the idea of shared logistics. Other significant areas of analysis were the issues of shared logistics in urban areas, shared distribution services, and shared logistics promotion. Surprisingly, only two of the analyzed papers deal with the issue of fleet sharing, in spite of the fact that fleet sharing is one of the most common manifestations of shared logistics mentioned in the definitions. There was also little mention in the articles reviewed on the subject of shared packaging, which seems to be particularly important given the widespread efforts of companies to reduce waste and cut the costs of packaging. These areas, therefore, need to be further explored, together with the safety and security issues in shared logistics processes. It is worth paying attention to the fact that the most frequently discussed topic seems to be the simplest in relation to the whole subject of shared logistics–electronic platforms supporting sharing. There are also many papers that describe how storage and distribution could be shared. The fewest papers are devoted to barriers that may be encountered by the implementation, and there are many of them. Companies are reluctant to change the status quo or share their resources, as well as about the security of their data. This is another aspect that the literature devotes little time to, namely, how to ensure data security and how to convince logistics agents to share resources.



The authors believe that their literature review will serve many researchers in the future to clarify the scope of their project and form a narrative about what is known and what is new. It will also avoid tried-and-tested approaches. The review is relevant for many reasons:




	
Shared logistics refers to the concept of sharing resources and infrastructure in logistics operations, such as transportation and warehousing, in order to improve efficiency and reduce costs. By conducting a literature review in this field, we provide a comprehensive understanding of the current state of research and identify gaps in the existing knowledge.



	
Shared logistics is a rapidly developing field with growing interest from academics and industry practitioners. By conducting a literature review, one can stay updated on the recent development in the field and identify the current trends and challenges.



	
Shared logistics can have a significant impact on the environment and society, by reducing the number of vehicles on the road, improving the use of resources, and reducing the carbon footprint. A literature review can identify the existing research on the environmental and social impact of shared logistics, and guide future research in this area.



	
The literature review in shared logistics provides valuable insights for practitioners and policymakers who can use the information to develop more effective and sustainable logistics operations.








Our work makes a valuable contribution to the current knowledge as shared logistics has not been well covered in previous reviews. The review has been conducted for a specific time period and covers the most recent developments and trends in the field. However, it is important to note that any literature review is a general overview of the field and covers topics that have been analyzed in the papers. It is also worth noting that our literature review is still valuable and useful, as it can provide an up-to-date overview of the field and identify gaps in the existing knowledge.



The studied works show that shared logistics can bring benefits in terms of cost savings and environmental sustainability, but challenges such as socio-technical barriers to cooperation among companies and the need for effective information management need to be addressed in order to fully realize these benefits. Additionally, some studies discussed in the text also highlight the challenges of maintaining a certain temperature throughout the supply chain, reducing waste, both in warehouses and in sales, dealing with logistics challenges in retail, and routing optimization algorithm and non-standardized logistics processes. It can be inferred that the studies and papers discussed in the review show that shared logistics can bring benefits in terms of cost savings and environmental sustainability. The studies present evidence that shared logistics can bring lower total costs, transportation costs, and inventory costs. It can also lead to lower CO2 emissions and external costs. Additionally, shared logistics can help in the distribution of goods from rural areas, valorization of by-products in circular economy, and promoting shared logistics through peer-to-peer networking practices and effective information management. The analyzed studies show that shared logistics can help in reducing waste, increasing efficiency, detecting contamination, bacteria, or other threats, and improving the distribution of goods.



The detailed analysis of literature on the subject of shared logistics shows the existing gap in terms of the topics of security of assets and data sharing, concerns about safety and security issues in joint logistics operations, and most of all, ways to encourage companies to take part in shared logistics projects. Safety and security issues are also of critical importance for information sharing in a supply chain, which is referred to as the extent to which crucial and/or proprietary information is available to other members [73]. The extent of shared information can be classified as either tactical [a low level of information sharing that can satisfy basic operation needs] or strategic information (a high level of information sharing that can satisfy strategic and competitive needs) [74]. The topic for further research would also be whether it is possible for state-owned companies to participate in shared business processes, with their infrastructure and fleet base, and other assets to improve their utilization levels. More case studies of logistics collaboration to compare the quantitative and qualitative effects of joint projects with the situation of individual operational development would be worth considering.



The literature review is based on a generalization, which refers to making broad statements or conclusions based on analysis. This generalization does not take into account the limitations of the data and the methods used in the analyzed studies. Scientific conclusions should be based on evidence and should and therefore any review might omit some important and unique findings.



A certain limitation is the fact that we decided to limit our research to the phrase “shared logistics”, not “collaborative logistics” as we noticed authors who use the phrase “collaboration” and “collaborative logistics” use the “shared logistics” phrase as an umbrella term. Authors often use the term collaborative logistics or simply collaboration in logistics interchangeably and also, collaboration is usually perceived as part of shared logistics or action from the field of shared logistics. Collaboration has been defined as occurring when “two or more independent companies work jointly to plan and execute supply chain operations with greater success than when acting in isolation” [75]. Collaboration may take place between various types of entities in supply chains. Two types of collaborative relations can be distinguished: vertical collaboration, when the company collaborates with customers, internally [across functions], with service providers, and with suppliers; and horizontal collaboration, which takes place between different supply chains when cooperating with competitors and with non-competitors [58,76]. However, due to the shared economy trend, the term shared logistics is more popular in the industry, therefore we decided to limit our methodology to be based on this phrase by searching for it in the Scopus database and Google Scholar.




5. Answering the Research Questions


5.1. What Topics Related to Shared Logistics Are Covered?


The most frequently discussed topics are digital tools that facilitate the implementation of shared logistics; most often they are digital platforms that propose connecting all stakeholders to a common network, where they can share information and even assets. A higher degree of cooperation and digitization in logistics is the Physical Internet, which the European Commission defines as a future logistics target enabling decarbonization, declaring that it will support a smooth transition to this model. This area is also noticed by researchers, but to a small extent.




5.2. In Which Regions of the World Is This Innovation Particularly Appreciated?


Most of the authors come from China. Interpretation of this fact, however, can only be intuition; perhaps researchers from this area, due to the high population density, are particularly aware of the fact that the only possibility to increase efficiency with the growing number of populations in an unchanged area of space is by sharing assets.




5.3. Is the Topic More often Treated as the Subject of Modeling, or Are Concepts and Visions of Future Frameworks Drawn?


More works are modeling, which makes their implementation real, but in our opinion, the role of concept papers should not be diminished, because in order to model something, concepts must be presented. Concepts can be modeled in a wide variety of directions, from cost-benefit sharing models to using game theory to try to predict the behavior of other players. The modeling work shows the real possibilities, and the conceptual work opens up more avenues for further study.




5.4. What Areas of Shared Logistics Are Not Sufficiently Covered in the Literature?


According to many studies, empty mileage is one of the biggest logistical problems. Empty loading space means empty mileage, increased emissions with no added value, as well as external costs, such as noise, accidents and road wear, without trade-offs. Filling the loading space completely would eliminate a large proportion of vehicles from roads, reduce emissions of harmful substances, and increase safety. This is a difficult topic because entrepreneurs do not want to share their assets if they have invested in them themselves. In addition, they are afraid that by sharing something physical, they will also lose some intangible value such as intellectual or sensitive values. The area of fleet sharing seems to be the most neglected because it is the most difficult one. There is also a substantial amount of work to be carried out with regard to making LSP entrepreneurs aware. Entrepreneurs should be persuaded that sharing can also bring benefits for them, e.g., reducing costs with at least the same profits.




5.5. What Are the Recommendations for Future Publications?


The answer to the previous question prompts the answer to this question. Modeling regarding fleet sharing, shared reusable packaging and therefore the Physical Internet, is needed. The Physical Internet is not only a model of the functioning and a common digital platform in which the system [algorithm] decides about the route and means of transport, but also modular packaging, filling the pallet in a truck. Just as containers revolutionized international transport and trade in the 1960s, we need standardization for smaller packaging. With e-commerce growing so rapidly, accelerated by the pandemic, the small boxes into which our orders, e.g., from Amazon, are packed, come in dozens of shapes and sizes. The Physical Internet assumes the use of only nine types of small boxes that can be placed on a pallet in various ways, such as Tetris dice, where they are held with a click, such as containers on a container ship. It seems that this is an area to be used by researchers, and therefore Physical Internet development models, not only in relation to e-platform design but also in relation to the use of these modular boxes. We need research that will propose how the Physical Internet can function in practice, where entrepreneurs report a demand, and the system selects the most optimal and most sustainable options in terms of costs, time, and environmental burden, and additionally use the modular PI boxes.





6. Final Remarks


Today, one of the main challenges of the world and therefore science, is to curb climate change and the planet’s warming, which poses a threat to humanity in the form of natural disasters, unbearable temperatures, threats to crops, and the need to migrate. One way to mitigate climate change is to make better use of existing resources, using resources to the maximum of their potential, so as not to waste energy and space. Shared logistics is one of the methods of using resources to the maximum of their potential, not to invest in new ones (cars, warehouses), but to use the existing ones to the maximum, based on extensive cooperation between entities that have competed so far: cooperation on the road, or more broadly, in the supply chain, competition on the store shelf. The choice of topics shows that scientists tend to choose what is less challenging. The straightforward way is to describe the concept of a digital platform dedicated to logistics service providers and shippers. Research shows that entrepreneurs react with the greatest resistance when they have to share something, and there are only two research papers on fleet sharing and shared packaging, which makes it a significant gap to be filled by researchers.



Our work provides a comprehensive summary of current knowledge and research on shared logistics, highlighting key areas that have been studied and areas that require further research. Practitioners in various industries can benefit from our work by understanding the potential advantages of shared logistics for their supply chains and identifying areas where they can improve their own logistics operations. The topics we discussed can help practitioners understand the benefits of cooperation and optimization in logistics, and how to implement these concepts in their own operations. Additionally, our analysis of barriers to implementation and data security can help practitioners identify potential challenges and solutions in implementing shared logistics.



Society can benefit from our work by understanding the potential of shared logistics to mitigate climate change and make better use of existing resources. Our work highlights how shared logistics can help to reduce waste and increase efficiency in logistics operations, which can have a positive impact on the environment. Additionally, by highlighting the potential for fleet sharing and shared packaging, our work can inspire new solutions for reducing emissions and energy consumption in transportation.



Our work provides valuable insights and understanding of the current state of shared logistics research, and can help practitioners and society to improve and optimize logistics operations, and ultimately contribute to mitigating climate change and promoting sustainable development.







Author Contributions


Conceptualization, M.M.; methodology, M.M.; software, M.M.; validation, M.M. and D.K.; formal analysis, M.M. and D.K.; investigation, M.M. and D.K.; resources, M.M.; data curation, M.M.; writing—original draft preparation, M.M. and D.K.; writing—review and editing, M.M.; visualization, M.M.; supervision, M.M.; project administration, M.M.; funding acquisition, M.M. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


Data available on request.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Renko, S. Vertical Collaboration in the Supply Chain; InTech Europe: Rijeka, Croatia, 2011; p. 194. [Google Scholar]

	



Peng, X.; Ji, S.; Ji, T. Promoting sustainability of the integrated production-inventory-distribution system through the Physical Internet. Int. J. Prod. Res. 2020, 58, 6985–7004. [Google Scholar] [CrossRef]

	



Gawel, A.; Machur, W.; Pennington, J. World Economic Forum World Economic Forum, Understanding the Sharing Economy, Industry Agenda. 2016. Available online: https://www3.weforum.org/docs/WEF_Understanding_the_Sharing_Economy_report_2016.pdf (accessed on 25 December 2022).

	



Miao, Y.; Zhang, P.; Ma, Y.; Fu, W.; Wang, C. Mode Study on the Circulation Sharing of Logistics Turnover Box on New Agricultural Products. IOP Conf. Ser. Earth Environ. Sci. 2019, 295, 032082. [Google Scholar] [CrossRef]

	



Mourtzis, D.; Angelopoulos, J.; Panopoulos, N. A survey of digital B2B platforms and marketplaces for purchasing industrial product service systems: A conceptual framework. Procedia CIRP 2021, 97, 331–336. [Google Scholar] [CrossRef]

	



Ormanov, V., Jr. Impact of Mobility Solutions on Logistics Services. Bachelor’s Thesis, Tampere University of Applied Sciences, Tampere, Finland, 2021. [Google Scholar]

	



Shen, Z. Research on Sharing Logistics Information Platform Model based on Computer Big data Technology. J. Phys. Conf. Ser. 2020, 1648, 042017. [Google Scholar] [CrossRef]

	



Xu, S.; Niu, J.; Cai, X. Optimize Logistics cost model for shared logistics platform based on time-driven activity-based costing. J. Phys. Conf. Ser. 2020, 1437, 012115. [Google Scholar] [CrossRef]

	



Cui, Y. Models and Methods for Decentralized Decision in Logistics Networks. Ph.D. Thesis, Centrale Lille Institut, Villeneuve-d’Ascq, France, 2020. [Google Scholar]

	



Zhang, N.; Zheng, K. Research and Design of the Architecture of the Marine Logistics Information Platform Based on Big Data. J. Coast. Res. 2020, 106, 628. [Google Scholar] [CrossRef]

	



Jiang, F. Establish Model and Discuss Shared Economy in Logistics Platform from the Perspective of Logistics Providers. Manag. Eng. 2018, 30, 33–39. [Google Scholar]

	



Fang, J.; Deng, X.; Ni, H.; Li, X.; Bai, L.; Wang, P. A Regional Logistics System Based on Connected Vehicles. In Proceedings of the 2019 IEEE 8th Data Driven Control and Learning Systems Conference [DDCLS], Dali, China, 24–27 May 2019; pp. 1312–1317. [Google Scholar] [CrossRef]

	



Sun, J.; Sun, L. Research on Enterprise Logistics Management under Sharing Mode. E3S Web Conf. 2021, 245, 03064. [Google Scholar] [CrossRef]

	



Pal, A.; Kant, K. Smart Sensing, Communication, and Control in Perishable Food Supply Chain. ACM Trans. Sens. Netw. 2020, 16, 1–41. [Google Scholar] [CrossRef]

	



Lehmann, C.; Schock, C.; Uhlemann, T.H.-J.; Küfner, T. Requirements For Blockchain Applications In Manufacturing Small And Medium Sized Enterprises. DEStech Trans. Eng. Technol. Res. 2017. [Google Scholar] [CrossRef] [PubMed]

	



Tornese, F.; Unnu, K.; Gnoni, M.G.; Pazour, J.A. On-demand warehousing: Main features and business models. In Proceedings of the XXV Summer School “Francesco Turco”—Industrial Systems Engineering, Bergamo, Italy, 9–11 September 2020. [Google Scholar]

	



Chu, T. Research on Rural Chinese Express Logistics Distribution Mode in the Age of “New Logistics”. In The Frontiers of Society, Science and Technology; Francis Academic Press: London, UK, 2019; Volume 1. [Google Scholar] [CrossRef]

	



Song, G.; Zhao, Z.; Tian, C.; Yi, Y.; Song, T. Research on Joint Distribution of Rural Logistics. IOP Conf. Ser. Mater. Sci. Eng. 2019, 631, 052003. [Google Scholar] [CrossRef]

	



Zissis, D.; Aktas, E.; Bourlakis, M. Collaboration in urban distribution of online grocery orders. Int. J. Logist. Manag. 2018, 29, 1196–1214. [Google Scholar] [CrossRef]

	



Cheng, L.; Zong, F.; Xu, H.-M. Innovation and Realization of Rural Express Operation Mode-Based On the Perspective of Resource Sharing. J. Phys. Conf. Ser. 2021, 1992, 042057. [Google Scholar] [CrossRef]

	



Huang, G.; Cho, S.-H. Research on the Joint Distribution Mode at the End of Rural E-commerce Logistics in Ling Shan Region. In Proceedings of the 2019 International Conference on Emerging Researches in Management, Business, Finance and Economics, Shenzhen, China, 6–8 June 2019. [Google Scholar]

	



Sousa, F.B.D.B. Model of shared distribution of newspapers and e-commerce. Int. J. Logist. Syst. Manag. 2019, 32, 483. [Google Scholar] [CrossRef]

	



Zhang, N.; Zhang, X.; Yang, Y. The Behavior Mechanism of the Urban Joint Distribution Alliance under Government Supervision from the Perspective of Sustainable Development. Sustainability 2019, 11, 6232. [Google Scholar] [CrossRef]

	



Pal, A.; Kant, K. A Food Transportation Framework for an Efficient and Worker-Friendly Fresh Food Physical Internet. Logistics 2017, 1, 10. [Google Scholar] [CrossRef]

	



Pal, A.; Kant, K. Internet of Perishable Logistics: Building Smart Fresh Food Supply Chain Networks. IEEE Access 2019, 7, 17675–17695. [Google Scholar] [CrossRef]

	



Peng, X.; Ji, S.; Thompson, R.G.; Zhang, L. Resilience planning for Physical Internet enabled hyperconnected production-inventory-distribution systems. Comput. Ind. Eng. 2021, 158, 107413. [Google Scholar] [CrossRef]

	



Jin, X.; Park, K.T.; Kim, K.H. Storage space sharing among container handling companies. Transp. Res. Part E Logist. Transp. Rev. 2019, 127, 111–131. [Google Scholar] [CrossRef]

	



Kim, J.-M.; Cho, G.; Ko, C.-S.; Park, Y.-T. Allocation of logistics sharing cost in refrigerated logistics warehouse. ICIC Express Lett. Part B Appl. 2021, 12, 943–948. [Google Scholar] [CrossRef]

	



Lin, C. Research on China’s Cross-Border E-Commerce Shared Logistics Overseas Warehouse Construction. In Proceedings of the 5th International Conference on Economics, Management, Law and Education [EMLE 2019], Krasnodar, Russia, 11–12 October 2019. [Google Scholar] [CrossRef]

	



Rosenberg, L.N.; Balouka, N.; Herer, Y.T.; Dani, E.; Gasparin, P.; Dobers, K.; Rüdiger, D.; Pättiniemi, P.; Portheine, P.; van Uden, S. Introducing the Shared Micro-Depot Network for Last-Mile Logistics. Sustainability 2021, 13, 2067. [Google Scholar] [CrossRef]

	



Ma, B.-S.; Hu, D.-W.; Sun, Q. Research on Route Optimization of Pure Electric Vehicle under Joint Distribution Mode in City. In Proceedings of the CICTP 2018: Intelligence, Connectivity, and Mobility—18th COTA International Conference of Transportation Professionals, Beijing, China, 5–8 July 2018; pp. 400–408. [Google Scholar]

	



Russo, S.M.; Voegl, J.; Hirsch, P. A multi-method approach to design urban logistics hubs for cooperative use. Sustain. Cities Soc. 2021, 69, 102847. [Google Scholar] [CrossRef]

	



Carlos, L.; Quintero, A. Applications of Simheuristics and Horizontal Cooperation Concepts in Rich Vehicle Routing Problems. Ph.D. Thesis, Universitat Oberta de Catalunya, Barcelona, Spain, 2017. [Google Scholar]

	



Van der Deen, J. Shared Logistic Systems with Logistic Hub: A Durable Contribution to Sustainable City Logistics. Bachelor’s Thesis, University of Groningen, Groningen, The Netherlands, 2021. [Google Scholar]

	



Paddeu, D.; Parkhurst, G.; Fancello, G.; Fadda, P.; Ricci, M. Multi-Stakeholder Collaboration In Urban Freight Consolidation Schemes: Drivers And Barriers To Implementation. Transport 2018, 33, 913–929. [Google Scholar] [CrossRef]

	



Tomar, J.S. Managing Logistics Using Information System: A Case Of Charter Logix. Int. Res. J. Manag. Sci. Technol. 2017, 8, 179–186. [Google Scholar]

	



Adjei, J.A.; Peprah, E.K.G. Public Transport-Based Crowd Shipping for Sustainable City Logistics: Assessing Economic and Environmental Impacts—A Case Study of the City of London. Master’s Thesis, Høgskolen i Molde-Vitenskapelig høgskole i logistikk, Molde, Norway, 2020. [Google Scholar]

	



Fatnassi, E.; Chaouachi, J.; Klibi, W. Planning and operating a shared goods and passengers on-demand rapid transit system for sustainable city-logistics. Transp. Res. Part B Methodol. 2015, 81, 440–460. [Google Scholar] [CrossRef]

	



Haselsteiner, E.; Grob Lisa-Maria, F.H.; Madner, V.; Laa, B.; Schwaigerlehner, K. The Vertical Urban Factory as a Concept for Mixed Use in Future Cities. In Proceedings of the REAL CORP 2020 Proceedings, Online Conference, 15–18 September 2020. [Google Scholar]

	



Karam, A.; Reinau, K.H.; Østergaard, C.R. Horizontal collaboration in the freight transport sector: Barrier and decision-making frameworks. Eur. Transp. Res. Rev. 2021, 13, 53. [Google Scholar] [CrossRef]

	



Shin, N. Creating Shared Value from Collaborative Logistics Systems: The Cases of ES3 and Flexe. Asia Pac. J. Inf. Syst. 2020, 30, 214–228. [Google Scholar] [CrossRef]

	



Tan, J. Research on the Willingness to Use Shared Logistics Facilities Under the Background of Sharing Economy: Based on the Model of Moderating Effects. Eur. J. Bus. Manag. 2019, 11, 42–47. [Google Scholar]

	



Liu, H. Socio-Technical Transitions in the Logistics Sector: How Companies Manage Their Innovation in the Era of Digitalisation. Ph.D. Thesis, Cardiff University, Cardiff, UK, 2021. [Google Scholar]

	



Simunaniemi, A.-M.; Forsten-Astikainen, R.; Hänninen, K.; Muhos, M. A Micro-entrepreneur Network as a Community of Practice Boosting Entrepreneurial Activities. In The Entrepreneurial Behaviour: Unveiling the Cognitive and Emotional Aspect of Entrepreneurship; Emerald Publishing Limited: Bingley, England, 2020; pp. 297–310. [Google Scholar] [CrossRef]

	



Luo, Y.; Wei, Q.; Gou, X.; Dai, D.; Zhou, Y. Sharing Logistics Service Supply Chain with Revenue-Sharing vs. Cost-Sharing Contracts. Math. Probl. Eng. 2021, 2021, 8841536. [Google Scholar] [CrossRef]

	



Pan, G.; Jiang, H.; Jin, Q.; Zhao, T.; Wang, J.; Wang, L. Study on the Sharing Transportation Based on Game Theory. Sustainability 2021, 13, 9347. [Google Scholar] [CrossRef]

	



Wang, Y.; Peng, S.; Guan, X.; Fan, J.; Wang, Z.; Liu, Y.; Wang, H. Collaborative logistics pickup and delivery problem with eco-packages based on time–space network. Expert Syst. Appl. 2021, 170, 114561. [Google Scholar] [CrossRef]

	



Zhang, Q.; Segerstedt, A.; Tsao, Y.-C.; Liu, B. Returnable packaging management in automotive parts logistics: Dedicated mode and shared mode. Int. J. Prod. Econ. 2015, 168, 234–244. [Google Scholar] [CrossRef]

	



Melo, S.; Macedo, J.; Baptista, P. Capacity-sharing in logistics solutions: A new pathway towards sustainability. Transp. Policy 2019, 73, 143–151. [Google Scholar] [CrossRef]

	



Madanhire, I.; Mupaso, T. Industrial Area Into Eco –Industrial Park [EIP] Case Study of Harare. In Proceedings of the 3rd North American Conference on Industrial Engineering and Operations Management, Washington, DC, USA, 27–29 September 2018. [Google Scholar]

	



Yang, S.; Sivaparthipan, C.B.; Muthu, B.A. Dynamic distributed iterative computational model for payment information management in shared logistics using blockchain-assisted Internet of Things approach. Soft Comput. 2021, 25, 12439–12451. [Google Scholar] [CrossRef]

	



Gopalakrishnan, R.; Tulabandhula, T.; Mukherjee, K. Sequential Individual Rationality in Dynamic Ridesharing. Available online: https://ssrn.com/abstract=3288319 (accessed on 25 December 2022).

	



Su, Z.; Li, W.; Li, J.; Cheng, B. Heterogeneous fleet vehicle scheduling problems for dynamic pickup and delivery problem with time windows in shared logistics platform: Formulation, instances and algorithms. Int. J. Syst. Sci. Oper. Logist. 2021, 9, 199–223. [Google Scholar] [CrossRef]

	



Wei, Q.; Sun, D.; Gou, X.; Bai, C. Sharing Economy for Cost Reduction and Efficiency Increase: The Case of Sharing E-Commerce Logistics. Complexity 2021, 2021, 5573422. [Google Scholar] [CrossRef]

	



Huang, S.-L.; Lee, Y.-J. Diagnosing Service Success and Failure Incidents in the Consumer-to-Business Sharing Economy. J. Glob. Inf. Manag. 2021, 30, 1–16. [Google Scholar] [CrossRef]

	



Bennya, I.A. Optimizing the Management of π-Containers for Physical Internet. Ph.D. Thesis, The University of Abou Bakr Belkaïd, Tlemcen, Algeria, 2019. [Google Scholar]

	



Fikar, C.; Leithner, M. A decision support system to facilitate collaborative supply of food cooperatives. Prod. Plan. Control 2021, 32, 1179–1190. [Google Scholar] [CrossRef]

	



Haag, L. Dynamic Capabilities for Managing Logistics Challenges of Retailers. Ph.D. Thesis, Linköping University Electronic Press, Norrköping, Sweden, 2021. [Google Scholar]

	



Nero, A. A Study On Improving The Business Process Of Quickservice Restaurants [Qsr] Usingvalue Chain Model. Int. J. Manag. Res. Rev. 2018, 8, 23–30. [Google Scholar]

	



Antonowicz, M. The Strategy of PKP SA as an Instrument of Polish Railway Transport Development. Transp. Econ. Logist. 2019, 82, 19–27. [Google Scholar] [CrossRef]

	



Volschenk, J. The Value-Implications of Coopetition. In Routledge Companion to Coopetition Strategies, 1st ed.; Fernandez, A.-S., Chiambaretto, P., Le Roy, F., Czakon, W., Eds.; Routledge: London, UK, 2018. [Google Scholar] [CrossRef]

	



Curtois, T.; Laesanklang, W.; Landa-Silva, D.; Mesgarpour, M.; Qu, Y. Towards Collaborative Optimisation in a Shared-logistics Environment for Pickup and Delivery Operations. In Proceedings of the 6th International Conference on Operations Research and Enterprise Systems, Porto, Portugal, 23–25 February 2017; pp. 477–482. [Google Scholar] [CrossRef]

	



Carvalho, N.L.; Mendes, J.V.; Akim, E.K.; Mergulhão, R.C.; Vidal Vieira, J.G. Supply chain collaboration: Differing perspectives of Brazilian companies. Int. J. Logist. Manag. 2021, 32, 118–137. [Google Scholar] [CrossRef]

	



Donner, M.; Vries, H. How to innovate business models for a circular bio-economy? Bus. Strategy Environ. 2021, 30, 1932–1947. [Google Scholar] [CrossRef]

	



Aslan, E. How Supply Chain Management Will Change in the Industry 4.0 Era? IGI Global: Hershey, PA, USA, 2020; pp. 154–174. [Google Scholar] [CrossRef]

	



Dorgham, K.; Nouaouri, I.; Nicolas, J.-C.; Goncalves, G. A Collaborative Supply Chain Network Design Within A Territory Hospital Group. In Proceedings of the International Conference on Modeling, Optimization and Simulation—13th MOSIM 2020, “New Advances and Challenges for Sustainable and Smart Industries”, Agadir, Morocco, 12–14 November 2020. [Google Scholar]

	



Mrabti, N.; Hamani, N.; Delahoche, L. The pooling of sustainable freight transport. J. Oper. Res. Soc. 2020, 72, 2180–2195. [Google Scholar] [CrossRef]

	



He, P.; Wen, J.; Ye, S.; Li, Z. Logistics service sharing and competition in a dual-channel e-commerce supply chain. Comput. Ind. Eng. 2020, 149, 106849. [Google Scholar] [CrossRef]

	



Sellitto, M.A.; Murakami, F.K.; Butturi, M.A.; Marinelli, S.; Kadel, N., Jr.; Rimini, B. Barriers, drivers, and relationships in industrial symbiosis of a network of Brazilian manufacturing companies. Sustain. Prod. Consum. 2021, 26, 443–454. [Google Scholar] [CrossRef]

	



Ahmed, R.; Ishraq, F.; Joti, J.N. Horizontal Collaboration to Reduce Traffic Congestion: Opportunities for Industries of Bangladesh by improving Collaborative Logistics. In Proceedings of the International Conference on Industrial Engineering and Operations Management, Pilsen, Czech Republic, 23–26 July 2019; Available online: http://ieomsociety.org/pilsen2019/papers/438.pdf (accessed on 15 December 2022).

	



Ding, Y. Analysis of the Present Situation and Prospects of Development of Sharing Economy—Taking Dazhou, Sichuan Province as an Example. Open Access Libr. J. 2019, 6, 1–7. [Google Scholar] [CrossRef]

	



Singh, R.; Khan, S.; Dsilva, J.; Centobelli, P. Blockchain Integrated IoT for Food Supply Chain: A Grey Based Delphi-DEMATEL Approach. Appl. Sci. 2023, 13, 1079. [Google Scholar] [CrossRef]

	



Sendhil Kumar, R.; Pugazhendhi, S. Information Sharing in Supply Chains: An Overview. Procedia Eng. 2012, 38, 2147–2154. [Google Scholar] [CrossRef]

	



Pham, H.C.; Nguyen, T.T.; Mcdonald, S.; Tran-Kieu, N.Q. Information Sharing in Logistics Firms: An Exploratory Study of theVietnamese Logistics Sector. Asian J. Shipp. Logist. 2019, 35, 87–95. [Google Scholar] [CrossRef]

	



Simatupang, T.M.; Sridharan, R. The Collaborative Supply Chain. Int. J. Logist. Manag. 2002, 13, 15–30. [Google Scholar] [CrossRef]

	



Barratt, M. Understanding the meaning of collaboration in the supply chain. Supply Chain Manag. Int. J. 2004, 9, 30–42. [Google Scholar] [CrossRef]








[image: Applsci 13 02036 g001 550] 





Figure 1. Number of papers mentioning shared logistics since 2015. Source: Own elaboration based on Google Scholar data. 
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Figure 2. “Shared logistics” subject—authors’ nationality. Source: Own work. 
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Figure 3. Repeated words correlation between abstracts of chosen papers. Source: Own work made in VosViewer program. 
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Figure 4. Three clusters of most common phrases used in association with each other in the analyzed papers of shared logistics. Source: Own work using VosViewer tool. 
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Figure 5. Links of correlation between collaboration and other words most often occuring in analyzed papers. Source: Own Work. 
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Figure 6. Areas of interest in the researched papers. Source: Own research. 
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Table 1. Topics discussed in the area of shared logistics.
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	Area of Shared Logistics
	Authors





	Digitalization, including the following:



	
E-platforms;



	
Intelligent cyberphysical system;



	
Blockchain;



	
ICT in reducing warehouse waste;





	Miao et al. [4], Mourtzis et al. [5], Ormanov [6], Shen [7], Xu et al. [8], Yaheng Cui [9], Zhang et al. [10], Jiang [11], Fang et al. [12], and Sun et al. [13]

Pal and Kant [14]

Lehmann et al. [15]

Tornese et al. [16]



	Promotion of shared logistics
	Chu [17], Song et al. [18] and Zissis et al. [19]



	Shared distribution
	Cheng et al. [20], Guiyuan and Cho [21], Miao et al. [4], Sousa [22], Zhang, et. al. [23], and Zissis el al. [19]



	Physical Internet
	Pal and Kant [24,25] and Peng [26]



	Shared storage
	Jin et al. [27], Kim et al. [28], Lin [29], Rosenberg et al. [30], and Ma et al. [31]



	Shared logistics in urban space, including the following:



	
Urban hubs;



	
Cooperative strategies in urban distribution;



	
Sharing logistics in sustainable city;



	
UCC;



	
Sharing space in goods and passengers transport.





	Russo et al. [32]

Carlos and Quintero [33]

Van der Deen [34]

Peddeu et al. [35] and Tomar [36]

Adjei and Peprah [37], Fatnassi et al. [38], and Haselsteiner et al. [39]



	Barriers in shared logistics
	Karam et al. [40], Shin [41], and Tan [42]



	Social aspects of shared logistics
	Liu [43], Shin [41], Simunaniemi [44], and Tan [42]



	Cost sharing, revenue sharing, income sharing, profit sharing
	Luo et al. [45], Pan et al. [46], and Wang et al. [47]



	Shared packaging
	Zhang et al. [48]



	Sharing space in logistics, including the following three areas:



	
Parking space;



	
Industrial site;



	
Port terminal.





	Melo et al. [49]

Madanhire and Mupaso [50]

Yang et al. [51]



	Fleet sharing
	Gopalakrishnan et al. [52] and Su et al. [53]



	General analyses on shared logistics, including the following:



	
Sharing logistics mechanism modeling stochastic demand, revenue sharing, risk sharing;



	
Optimal collaboration strategy;



	
Incidents of failure and success of logistics sharing;



	
Collaboration in logistics networks;



	
Collaborative logistics as future of logistics;



	
Collaborative logistics effects;



	
Challenges for retailers;



	
Looking for improvement factors;



	
Mentioned as future trend;



	
Mentioned as carbon footprint decreasing factor;



	
Optimization technology to enable more efficient collaboration.





	Wei el al. [54]

Huang and Lee [55]

Bennya [56]

Karam et al. [40]

Fikar and Leithner [57]

Haag [58]

Nero [59]

Antonowicz [60]

Volschenk [61]

Curtois et al. [62]



	Other areas analyzed by authors writing about shared logistics were as follows:



	
Case studies;



	
Circular economy;



	
Supply chain management in Industry 4.0,



	
Collaborative supply chain network for hospitals;



	
Pooling performance measured on different conditions of sustainability;



	
Payment management in shared logistics;



	
Competition in shared logistics;



	
Network of manufacturers.





	Cavalho et al. [63], Donner and Vries [64], Aslan [65], Dorgham et al. [66], Mrabti et al. [67], He et al. [68], and Sellitto et al. [69]







Source: Own elaboration.
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