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Abstract

:

E-commerce is always more diffused as a selling channel around the whole world market, and its importance has increased and continues to increase with the COVID-19 pandemic emergency. It provides enterprises a lot of opportunities, as the importance of physical stores to sell goods is bypassed. However, it has also changed the role of logistics in the supply chain. For this reason, this work aims to identify the main logistics research areas related to e-commerce implementation and the factors and key performance indicators, which should be taken into account for each logistics research area, with particular attention to sustainable aspects. For doing this, a structured and comprehensive literature analysis is carried out. Keywords associated with e-commerce and logistics areas are matched to identify the most interesting works related to its implementation. From the analysis, five main research areas are identified: Supply Chain Network Design (SCND); Outbound Logistics (OL); Reverse Logistics (RL); Warehousing (WR); and IT and data management (E-IT). For each area, key factors, strategies and performance indicators have been identified. Finally, a methodological framework that summarizes the results of the analysis is presented; this is a useful tool for managers to implement or expand their e-commerce business. Many works are focused on one research area, carrying out critical factors, models, and methods to implement that topic. Instead, the methodological framework presented here summarizes multiple research areas from a logistic point of view, identifying for each one input and output variables and how they influence each other.
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1. Introduction


Electronic commerce (e-commerce) includes any form of economic activity conducted via electronic connections [1] and, in the last decades, its growth has considerably changed the role of logistics in the supply chain. Moreover, the COVID-19 pandemic has surely impacted its growth: in fact, according to a recent analysis, it has been estimated that the global e-commerce market will reach more than $6388 billion by 2024, with an annual growth of about 13.5% [2].



There are several advantages for both customers and companies in using and implementing e-commerce strategies. By a customers’ perspective, they can purchase when they have time, every day and in every slot of time, they do not require to be physically present in stores, they have more time for choosing and comparing products characteristics and prices of different online stores at the same time and, finally, they have an unlimited selection and a higher degree of personalization [3,4]. From a company perspective, opportunities in implementing e-commerce are mainly related to the possibility of reaching a larger platform of possible customers, a reduction in the number and in the dimensions of the physical stores and, finally, the possibility to collect and analyze in real-time data to map customers’ behavior and create a direct communication channel [4].



By focusing on the features of typical e-commerce orders, Boysen et al. [5] identified the following features: small order scales; large items count; unexpected irregular order arrival patterns; seasonality demand peaks and high service level expectations. According to its features, a company that wants to apply e-commerce should properly change its structure to be reactive and efficient. E-commerce requires different solutions in terms of orders fulfillment (e-fulfillment), distribution channels, logistics, operation management, and Information Technologies (IT) systems. However, in most cases companies have both physical and online channels. In particular, according to the literature, when both channels exist, we can have two main categories: Multi-Channel (MC) and Omni-Channel (OC) systems.



In MC systems e-commerce and store supply are operated in parallel, while in OC systems customers can move freely, since they have the possibility of bringing their on-line order into a store too. In such contexts, several channels have been created and for this reason, now, the challenge consists of defining how multiple channels can be managed synergistically to provide a satisfactory customer experience [6]. MC requires the management of channels separately and data are not integrated and shared between them, while OC requires integrated channels with cross-channel objectives, and data and information are shared and integrated between channels. OC can be also called bricks and clicks or click and mortar [7].



Enterprises, industries and/or managers that decide to implement e-commerce as an additional channel (through MC or OC strategy) or as the only channel (“pure player” e-commerce) have to deal with many issues. Melacini et al. [6] focused on the questions related to e-fulfillment and distribution that arise from companies implementing OC, identifying three dimensions, i.e., distribution network design, inventory and capacity management and delivery planning and execution. Hübner et al. [8] focused on the main aspects that should be considered when a company moves from MC to OC and developed a framework to support managers considering inventory, picking and assortment management, delivery and return management and organization and IT systems.



The purpose of this work is to provide an innovative framework to support managers and enterprises of all sizes to efficiently implement e-commerce, after a deep and extensive literature review. The main contribution is related to a structured overview of the existing knowledge about e-commerce implementation, dealing with barriers, drivers, models and methodologies and, based on this, to the proposal of a methodological framework by considering all aspects of e-commerce adoption, from a managerial and logistics point of view. Therefore, in this work we will answer to two Research Questions (RQs):



RQ1: “Which are the main logistics research areas related to e-commerce implementation?”;



RQ2: “Which influencing factors and key performance indicators should be taken into account for each logistics research area in e-commerce implementation?”



For RQ1 we will provide a comprehensive analysis of the current literature in e-commerce implementation, while RQ2 will be answered through the methodological framework. Previous works with similar purposes consider just a part of the whole problem. For example, the review of Agatz et al. [9] analyzed e-fulfillment models and MC distribution systems, evaluating two main areas, i.e., sales and delivery planning (delivery service design, forecasting, and pricing and transportation planning), and Supply Chain management (distribution network design, warehouse design, and inventory management). The framework of Ghezzi et al. [10] aimed to support the design of an e-commerce logistics strategy considering the main features of the logistics problem as product size and complexity, customer service level and inventory management. Also, Marchet et al. [11] presented a framework to support managers in passing from MC business to OC, considering aspects as delivery service, distribution setting, fulfillment strategy and returns management. Boysen et al. [5] presented a review of the main characteristics of e-commerce warehouses. However, no works focused on all the main logistics drivers that are instead included in our framework. Moreover, sustainable aspects in e-commerce implementation deserve to be investigated, given the importance they have recently acquired (packaging, pollution, environmental impact of reverse logistics etc.) [12,13].



The remainder of the paper is structured as follows. Section 2 presents an overview of the review methodology and defines the trends in the literature in terms of the distribution over time and the journals in which papers were published. In particular, the different steps adopted to conduct the literature analysis are described. In Section 3 the research areas that arise from the analysis are described, reporting main subjects, features, and models of each one. Section 4 presents the methodological framework for e-commerce implementation. Finally, the conclusion and proposals for further research are reported in Section 5.




2. Literature Review


2.1. Literature Review Methodology


The main objective of this research is to summarize the status of research concerning methods and approaches regarding e-commerce implementation, aimed at managers of SMEs and also big manufacturers (working with MC or OC strategies), or pure players (only e-commerce channel). Moreover, starting from the literature, a conceptual framework that summarizes the principal steps of e-commerce implementation is developed. Our literature analysis follows the procedure suggested by Neumann and Dul [14] and already applied in many literature reviews as [6,7,15,16,17,18]. This process includes data collection, descriptive analysis, categorization analysis, and, finally, data evaluation and interpretation, which plays an important role in defining the future research agenda. We performed a literature search in the Scopus database until June 2021. We used 60 search combinations of keywords (see Table 1), searching for the papers including these keywords in the title, in the abstract and/or in the keywords. Furthermore, a snowball approach was applied in the last step, by analyzing the references of each paper to find other useful papers, which did not emerge in the first search. In conclusion, a total of 355 papers have been identified as being of interest to our study.



In Group A, we selected a list of six keywords linked to our research topic, that is, e-commerce, including also some synonymous or similar concepts (as e-grocery). In Group B, we listed ten keywords closely linked to the typical elements related to e-commerce implementation, from a logistics and supply chain network design point of view, and considering its principal processes, as: customers’ orders; orders’ fulfillment; orders’ delivers; and product returns. Table 2 provides all the steps that were followed to carry out the literature research.



Steps 1 to 3 have already been described. Step 4 deals with the selection criteria, which reduce the total papers from 3243 to 1257. In line with other existing literature analyses, we decided to consider only the papers written in English, which is the most widespread language of the scientific literature. We also decided to consider papers published in journals or conferences, and to focus our research only on engineering and business areas, since managers and practitioners will be the final users of our framework. The exclusion criteria of step 5 reduce the papers to 584. They deal with the exclusion of the papers published before 2001, which turned out to be not suitable for our research questions since they are more related to the general concept of e-commerce and rarely consider logistics aspects. Moreover, the papers regarding sales, marketing and banking research areas are not considered since they are outside the scope of our research work. While the selection and exclusion criteria were applied by reading and analyzing the title and the abstracts of the papers, the final step, dealing with the content analysis, was carried out by reading and analyzing the whole paper. Here, each paper was subjected to additional analyses in a joint manner, and all papers that did not consider our research topic were deleted from the final list, which composed of 321 papers. For these remaining papers, we analyzed their references to search other important articles with a snowball approach. Thus, 332 key papers turned out to be relevant for the e-commerce implementation study and they were analyzed in detail from a qualitative point of view.




2.2. Literature across Journals


Through the literature across journals, we want to understand if there is a journal influence on our field analysis (Table 3 summarizes the journals with more papers). The analysis revealed that the top six journals contributed to about 30% of the total number of reviewed papers. Most papers have been published in international journals and many papers have been published in journals closely linked to industrial engineering, operational research and operation management. Twenty-five papers are published in the International Journal of Production Research, while eighteen papers are published in the International Journal of Physical Distribution and Logistics Management. Journals arising from the analysis are of various natures, from logistics to transport, from SC management to data systems, i.e., they cover a lot of subjects due to the nature of e-commerce. This demonstrates that our research topic and our research questions cover a wide scope of e-commerce, with a perspective that has not been fully considered yet from an academic point of view.




2.3. Literature over Time


Figure 1 considers the literature development over time. We have considered both conference and journal papers. One can notice there was a stable pattern from 2001 to 2014. After 2014 it is possible to note an increasing number of publications with an average of 13 papers published for each year. From 2017 the number increases until now, with 74 publications in 2020 (2021 covers till June 2021). Clearly, the interest in e-commerce is increasing year per year, as expected.




2.4. Categorization of Topic Areas


The content analysis of the 332 papers reveals the possibility of categorizing them according to their main research area and the applied methodology. We individuate five main research areas, according to our research objective: Supply Chain Network and Design (SCND); Outbound Logistics (OL); Reverse Logistics (RL); Warehousing (WR) and E-commerce IT and data management (E-IT). As reported in Table 4, OL is the predominant research area, with the 37% of papers published. The main issues of this area, regarding our research topic, i.e., e-commerce, are about last-mile delivery, vehicle routing problem, outsourcing decisions and impacts on the environment. Secondly, there is SCND, which covers 28% of the papers. It covers a great number of issues, from key factors, drivers and barriers for e-commerce implementation to e-commerce strategies, models and approaches for SCND, facilities locations, warehouses and distribution centers (DCs) features. WR covers the 17% of works that can be divided in order, picking models and optimization, level of automation and warehouses performance indicators. RL, which can be considered complementary to OL, covers 11% of the records and considers issues as RL strategies, re-design of SC, and sustainability aspects. Finally, E-IT covers the 7%, discussing IT technologies and the importance of customers’ data management and analysis.



Table 5 instead presents a classification of the papers according to the used methodology approach, considering the totality of papers, and also divided per research area. Seven main methodologies have been individuated: mathematical model; conceptual research; survey; case study; literature review; conceptual framework; and simulation model. Mathematical models are the most used method with 45% of papers, especially in the OL research area, while conceptual research covers 25% of the total, mostly in SCND and OL research areas. The remaining papers are about surveys, literature reviews, and case studies.



Figure 2 shows how papers are distributed per year, divided per research area. The trend is similar for all research areas, confirming the general trend of paragraph 2.2. In recent years, the interest in OL, SCND and WR increased; the research areas of E-IT and RL, instead, have a more constant distribution of papers per year. This is due to the nature of the research areas, as the first three are strongly related to the initial implementation of e-commerce, while the others are considered later.



In the following section each research area is presented and discussed; for each one the principal key factors, the strategies and the key performance indicators are pointed out.





3. Discussion


This section reports the discussion of the results of the analysis. Through the literature review, papers are clustered in five main research areas related to logistics. Firstly, we discuss how to implement e-commerce by a SC and Network design perspective. Secondly, our attention moves to transportation and delivery systems and strategies. We categorize outbound and reverse logistics strategies. Then, warehousing activities (i.e., picking, storage, refilling, and other activities) are investigated. Finally, e-commerce IT and data management are presented as the last research area of logistics interest; in fact, it aims to collect all previous information and to carry out useful instruments. For each research topic influencing key factors and strategies are presented and discussed. In the Appendix A, Table A1 reports all abbreviations and acronyms used in the manuscript.



3.1. Supply Chain and Network Design


The first step of e-commerce implementation is the study and the definition of the supply network; this research area includes papers regarding SCND, i.e., the definition of the actors, networks, relations and strategies to manage it. Since e-commerce is a channel that allows reaching new or existent customers in different ways, it is important to define which kind of channel mode is more suitable, i.e., multi-channel, omni-channel or pure e-commerce. In the literature review 100 papers emerge related to SCND. Table 6 reports the main topics and the number of papers in this area. Food e-supply chain has been considered separately from the others SCND areas as food chains have very different features respect the other markets, due to food quality, safety and sustainability.



Almost 26% of the papers focus on key factors and processes influencing SC design [19,20,21,22,23,24,25,26,27,28,29,30,31,32]. Duffy et al. [33] individuated as principal processes in e-commerce the order fulfilment, the revenue generation/collection, the financial control, the information technologies, the business processes, the e-integration, the order generation, the 24/7 operation and the consumer behavior. McCole et al. [34] compared several firms in New Zealand, adopting and non-adopting e-commerce, and individuated six factors related to this phenomenon: response to technological environment (opportunities offered by technology); negative attitudes or impediments perceived to e-commerce; e-commerce capability; response to innovation; customer orientation and sensitivity to competitive environments. To and Gai [35] proposed a prediction model based on four main factors for online retailing adoption: relative advantage; competitive pressure; channel conflict; and technical resource competence. Ghobakhloo et al. [36] individuated three factors influencing e-commerce implementation as perceived relative advantage, cost and compatibility for the technological context, information intensity, CEO’s knowledge and innovativeness and business size as organizational factors, and finally competition, supplier pressure, and support from technology as environmental factors. Ghezzi et al. [10] analyzed 28 case studies of leading B2C e-commerce enterprises and individuate some key managerial implications in B2C channel adoption, as product complexity (value, variety and obsolescence risk), service complexity (returns management, order cycle time, punctuality), and logistic strategies (inventory ownership and location, order picking policy, order delivery policy). Focusing on multi-channel SC, Hübner et al. [37] analyzed two main configurations, the integrated network (joint warehouses across channels) and the separated one (dedicated warehouses for online and store fulfilment). The first was competitive for the high product availability and more suitable for next-day delivery, lower inventory costs and no inter-warehouse transshipment, the second for their potentially shorter delivery time, a faster market entry, simplified operational processes and advantages through specialization. Li et al. [38] carried out a comparison between online and traditional retailers in terms of price, assortment and delivery time. They established that online retailers had a higher number of variants due to a lower inventory cost, and the pricing strategy depended by the assortment. If the product could be delivered quickly and at a relatively low cost, the online channel was preferred, whereas if delivery cost was high and customers were impatient, the traditional channel was better. Moreover, inventory costs and demand volume were the two main factors that influenced traditional retailers’ inventory decision, while consumer patience and delivery cost influenced online retailers pricing strategy. Finally, Zhong et al. [39] focused on logistics in SC management and investigated three main aspects of logistics: self-support models, outsourcing models and supporting techniques such as warehouse management system (WMS), transportation management system (TMS), RFID. Recent studies focused their attention on environment and sustainable green SC; the analysis of Seebauer et al. [40] quantified carbon impacts of consumer choices of retail channel and shop location (where to buy) and extending footprint assessments of product choices (what to buy). The study of Pålsson et al. [41], instead, analyzed factors determining whether conventional trade with stores or e-commerce with home delivery is more energy-efficient; results revealed that the net effect of energy consumption was in the majority of the cases positive for the e-commerce channel, the proportion of unsold products and returned products seemed to have a major impact on the energy efficiency of different sales channels, and buildings had only a minor effect on the energy consumption difference.



After analyzing the factors influencing e-commerce implementation next issue regards SCND strategies and models, the most common subject of the analyzed papers (45% of the total). Distribution strategies are discussed, especially with regard to the centralization or decentralization of e-commerce inventory, and consequently its management [42,43,44,45,46,47,48]. De Koster [49] presented the main distribution strategies for online retailers starting from four types of companies, i.e., product manufacturers, traditional retailers and wholesalers, new internet companies with and without physical assets, and analyzing them by distribution channels, delivery area, and degree of outsourcing. He individuated four distribution strategies: from existing stores; from DCs also supplying conventional stores; from DCs directly to consumers; and hybrid structures. The delivery area, instead, could be regional, national or worldwide and the outsourcing level depended on the number of daily orders processed, i.e., less than 100 internet orders and more than 10,000 should be fulfilled in-house. Yao et al. [50] analyzed three main distribution strategies, namely centralized inventory (the manufacturer owns both the retail and e-tail channels), Stackelberg inventory (the manufacturer owns just the e-tail channel), and outsourcing (the manufacturer outsources the e-tail channel). The comparison of these strategies show that as the e-channel demand increased, the inventory level increased in the e-channel and decreased in the retail one, although in different proportions. Moreover, even if outsourcing could be expensive, the manufacturer can still receive higher profits. Wollenburg et al. [51] individuated and studied six different omnichannel distribution configurations: fulfillment of all online orders from the store; fulfillment of all online orders from the store or pick-up points; online DC for home delivery orders; online DC for all online orders; hybrid store; and online DC for online orders and integrated DC for all orders. The first two configurations were more suitable for low online order volumes and low capabilities in online fulfillment; the third, the fourth and the fifth were more suitable for medium online order volumes and medium capabilities in online fulfillment, while the last one for high online order volumes and high capabilities in online fulfilment. As previously reported, Taylor et al. [7] identified and classified omni-channel fulfilment strategies in BOPS, BODS, BOSFS, BOSTS, ship and get, BORIS and drop-shipping strategy (see Table A2 in the Appendix A). Gallino et al. [52] studied benefits and negative aspects of BOPS strategy as an increase in online sales, an increase in additional store sales from customers who use BOPS and buy additional products in store, and an increase in traffic. Yang et al. [53] compared different strategies, i.e., BOPS and BOSTS with the implementation of the quick response, which is an operational strategy that is based on a set of information technologies and expedited logistics, and aims to shorten lead time and enhance SC flexibility. They stated that for omni-channel enterprises implementing the quick response might be less convenient with BOSTS strategy. Wang et al. [54] presented a model that supported retailers in choosing their optimal cross-border logistics mode between overseas to overseas, domestic to domestic, and overseas to domestic modes. In the drop-shipping strategy, the e-retailer forwards orders to manufacturers who fulfil orders directly to customers for a predetermined price; the advantages are savings in holding costs, taxes, material handling, storage and obsolescence costs [55]. Moreover, in this strategy the manufacturer/wholesaler covers the costs of any over-stocking due to wrong forecasts of the final demand [56]. Khouja et al. [57] evaluated e-retailers inventory management in order to satisfy customers’ demand, as drop-shipping cannot be used to satisfy the whole demand. Some works carried out models to apply efficiently drop shipping strategy, as Chen et al. and Kamalapur et al. [58,59].



A lot of methodologies and models have been developed for SC configuration in the e-commerce context [60,61,62,63,64,65,66,67,68,69,70]. Cheshmehgaz et al. [71] presented a model that aimed to minimize response time and transportation cost, and facility cost, considering potential suppliers, DCs, and deterministic demand from consumers. Zair et al. [72] presented a model for resource allocation in SC for only e-commerce enterprises and click and mortars ones, which aimed to reduce costs, improve customer satisfaction and maintain benefits of e-retailers. Gupta et al. [73], instead, developed a price optimization problem integrated with the inventory control and e-fulfillment problems with multi-objectives as profit maximization and lost sales minimization. The model of Arslan et al. [74] considered the uncertain nature of multi-item online orders, store sales, and capacities and defined the allocation of orders, the inventory positioning, the delivery schema, and inbound flow pattern decisions. Bayram et al. [75], instead, presented a model focused on ship-from-store strategy, which aimed to define from what location to fulfill an online order when it arrived to guarantee faster delivery, lower shipment costs, higher in-stock probability, increased sales, and higher customer satisfaction. BODS strategy reduces delivery lead-time, delivery costs and improves logistics service level; it is modelled and analyzed by the works of He et al. [76], in a dual-channel SC. BOPS strategy, instead, shortens waiting time for consumers after ordering and gives them the opportunity to return the product immediately if they do not want it; Lu et al. [77] model investigated optimal order-quantity and inventory allocation for meeting dual-channel demand with BOPS strategy, including in-store demand and limitation of total inventory-space. Some models, in particular, focus on the e-commerce demand and fulfillment problem [78,79,80]. Mutlu et al. [81] presented a model for e-commerce demand shaping considering e-commerce marketing efforts and store service levels; the model of Cui et al. [82] focused on the multi-item joint replenishment-distribution problem with stochastic lead-time and demand.



Another important issue in SCND is facility locations, which is discussed by 5% of the papers of this research area. Baglio et al. [83] developed a framework for facility study based on four main aspects: location; external spaces; building; and internal area. Xiao et al. [84] presented a study focused on logistics facility locations, which were based on three main aspects: economic factors for SC reorganization (such as technological advances, new business models, changing demand and economic growth); policies and regulations for the location choice (as employment growth, tax contribution, negative externalities and industrial connections); and resource endowments for the reproduction of logistics space (land availability, transport accessibility, labor pool and market coverage). Models about facilities location and inventory policy are presented by Heitz et al., Li et al. and Wang et al. [85,86,87].



Finally, further considerations have been carried out in the case of the food e-supply chain, where quality and freshness of products play a crucial role. Keys factors of food SC are food quality, food safety and sustainability [88]. Dello Stritto et al. [89] presented a strategic framework for a food and beverage e-supply chain. Yu et al. [90] proposed a model for SCND for fresh agri-products (FAP) in an e-commerce context. Recently, Cuicui et al. [91] individuated principal food e-SC risk as quality risk, logistics risk, information risk, cooperation risk, and after-sales risk. Many recent works are focused on food e-SC due to the rapid development of fresh products e-commerce demand, caused also by the COVID-19 emergency [92,93,94,95].



Inventory Level Management is a key function in the SC network (15% of papers). DCs and warehouses support various processes as storing goods, processing products, assembling shipments, etc. For these reasons, their location in the SC and their management strategy are fundamental for e-commerce success. Higginson et al. [96] identified five roles of DCs: make-bulk/break-bulk facilities (large incoming loads are disaggregated and mixed in outbound shipments); cross-docking facilities (short-term storage); transshipment facilities (take out a shipment from a vehicle and load in another); assembly facilities; product fulfillment center (respond to product orders from the final consumer); and depot for returned goods. Randall et al. [97] individuated nine factors that influenced the decision to couple the ownership of fulfillment capabilities of an e-commerce store: the variety of products; the demand uncertainty; the number of retailers in the channel; the firm’s mean revenues; the relative gross margin; the firm age; the product size/weight; the product obsolescence and; the cost of capital. Results show a strong negative relation between fulfillment ownership and product variety and weight/size, and a strong positive relation with the firm’s age and gross margin. Models and methods have been carried out to configure DCs in relation to e-commerce, focusing on the inventory level management and inventory location [15,98,99,100,101,102,103]. Alawneh et al. [104] presented a multi-item inventory model considering warehouse capacity, demand and lead-time uncertainty for a dual-channel warehouse, in which the structure is divided in a fulfilling online orders area and storing and fulfilling offline orders area. Other important considerations have been carried out about integration in SC; Song et al. [105] studied three levels of integration in omni-channel retailing, as information, process and organization integration. Focusing on warehouses and transports integration in SC, Mason et al. [106] developed a discrete event simulation model for a multi-product SC to examine the potential benefits of the global inventory visibility strategy, in order to integrate transports and warehouse functions. Other models, instead, focused on full integration of SC to maximize total systems performance and minimize inventory costs [107]. Finally Vafaei et al. [108] studied the most suitable distribution channel according to the product type and the number of vehicles for transportations, presenting a model for the sustainable distribution network design; the objective functions of the model were: minimization of transport costs; purchasing vehicles and buildings’ costs; minimization of carbon emissions; and maximization of job opportunities.



From this discussion several aspects that need to be considered in SCND emerge; as first, internal and external key factors that influence SCND, secondly, key elements that need to be defined for SCND and, finally, extra key elements for e-food SCND.



Table 7 summarizes these principal key factors (internal and external) and key elements. Moreover, the table aims to answer RQ2 concerning this research area.




3.2. Outbound Logistics


The second important issue of e-commerce implementation refers to outbound logistics (OL), as it provides the movements of goods through the SC till the final customer. Logistics is part of the supply chain processes that plans, implements, and controls the efficient and effective forward and reverse flow and storage of goods, services, and related information between the point of origin and the point of consumption in order to meet customer requirements [109]. Outbound logistics covers many aspects that need to be considered in e-commerce implementation, as it is a fundamental part of many e-commerce supply chain processes. Logistics in the e-commerce context is characterized by fragmented and fluctuant volumes, high-speed flow, variety of delivery options, and direct to consumer deliveries. On the other hand, the freight market is characterized by a shortage of drivers, low margin, fierce competition, and strict constraints and regulations [16]. Due to these factors, new trends arise, as shared economies, crowd-shipping and vertical win-win solutions.



Table 8 shows the main research subjects in outbound logistics related to e-commerce, which can be categorized into: last-mile logistics; vehicle routing problem (VRP); outsourcing issue related to third-party logistics (3PLs); logistics pooling phenomenon; environmental impact of transports; new trends and technologies; and packaging process. The first issue regards the Last mile delivery, hence, the home delivery logistics, that covers 16% of papers of this research area. The ability to fulfil and deliver online orders on time is fundamental for e-commerce success. Some papers discuss the main issues and key elements of the last mile [110,111,112]. Xu et al. [113] focused on the “not at home at the delivery time” problem, which could be a problem both for e-tailers, as it causes higher operating costs, and for customers, as they should re-collect the order from a distributor depot or wait for a delivery that did not arrive or replan another day for delivery. Huang et al. [114] studied the impact on delivery cost varying, number of orders and location density, demonstrating that the impact is lower when both the number of orders and the local density are high. Recently, one of the main challenges of last-mile is the “same day delivery”, i.e., to deliver an order the same day it is received. Factors and functions affecting this strategy are: operations management; variety of available fleet; facility location; logistics strategy; IT infrastructure; human resources; facility layout; and communication structure [115]. Shorter delivery time involves companies changing their inventory management and policies, with expected higher costs in shipping and not using trucks’ maximum capacity, with several environmental impacts [116].



Many configurations of last-mile have been studied, based on different variables as trip duration, costs, number of vehicles, ways, time-windows, city-center restrictions and many others [117,118,119,120,121,122,123,124]. Lim et al. [125] defined three configurations of last-mile logistics: push-centric, in which the vendor is responsible for the delivery function till the customer; pull-centric, in which the customer is responsible for the collection and transportation of the order; and hybrid systems, in which efforts between both parts are required. The study of Bergmann [126] considered the integration of last-mile delivery with the first-mile pick-up with shared vehicles routes, in order to increase operations efficiency (+30%). Steinker [127] studied the impact of weather on e-commerce operations, especially in last-mile activities, finding that including forecasting weather data in planning operations can lead to fewer sales forecast errors. Finally, Allen et al. [111] studied the importance of walking, which can account for 62% of total vehicle round time and 40% of the total round distance.



Most of the works are focused on vehicle routing problems (VRP), i.e., 23% of the total (Table 8). The VRP can be described as the problem of designing the least-cost route for a fleet of vehicles from a specified depot to a set of geographically scattered customers such that each route begins and ends at the depot, each customer is visited only once by exactly one vehicle, all the vehicles have the same capacity, and the total demand serviced by a vehicle must not exceed its capacity. Principal VRP related to e-commerce that arises from the study of literature are reported in Table A1 in the Appendix A. An interesting strategy is to have a different price for home delivery based on a time slot in order to influence customers’ choice behavior concerning the offered time slots, such that cost-effective delivery schedules can be expected and profit is maximized [128,129].



Often logistics activities are outsourced to external enterprises, i.e., to third-party logistics providers (3PLs). Logistics activities comprehend transportation, warehousing, inventory management, order processing, information systems and packaging. The choice of the LSPs partner is a diffused issue in the literature [156,157,158,159,160]. The use of 3PLs is influenced by the duration of the relationships, the geographical dispersion of customers and vendors, the type of goods traded and the type of contracts [161]. Nuengphasuk et al. [162] proposed a framework for LSPs’ selection based on several factors, i.e., cost, relationship, quality, information and equipment systems, flexibility, delivery, professional, financial position, location, and reputation. Considering an e-retailer that outsources its logistics activities to an LSP, Ponce et al. [163] modeled the choice of the level at which the retailer can enter the supply chain of the 3PLs, i.e., from warehousing to only transportation, considering delivery time and costs.



Logistics Pooling is the common usage of logistics resources (material, human and immaterial) between organizations. Using collaborative transportation among SC is an increasing trend due to the rise in e-commerce [164]. This strategy has been investigated in many works, as in [165,166,167,168,169,170].



Considering the impact of transport on the environment, the development of e-commerce has greatly increased the volume of last-mile delivery and also caused the increase in pollution and traffic congestion [171,172]. The transportation impacts of e-commerce are presented by Mokhtarian et al. [173], who studied changes in shopping mode, changes in the volumes of products purchased, changes in per capita consumption, and demographic changes, finding that the impact of transports is negative. In fact, e-commerce will not substitute conventional stores, but they will probably continue to expand and co-exist. Not only regulations, but also customers are more susceptible to environmental aspects; the survey of Ignat et al. [174] revealed that displaying environmental and social impacts of last-mile deliveries influence e-commerce customers, and generally makes them more likely to choose more sustainable solutions. Many more studies consider the environmental impact caused by the increasing volumes of last-mile deliveries and returns [175,176,177,178,179,180,181,182,183,184,185,186,187,188,189,190,191,192,193]. Brown et al. [194] performed a comprehensive comparison between conventional shopping involving customers pick-up versus e-commerce shopping involving last-mile delivery to customer’s home in terms of carbon emissions. Their analysis individuated a break-even number of customers under which last-mile delivery resulted in higher carbon emission than conventional shopping. Lin et al. [195] compared three different configurations of last-mile (hub-and-spoke, Same-Day Delivery (SDD) with a commercial fleet, and SDD with crowdsourcing) not only in terms of time costs, fuel costs but also considering carbon emissions. The work of Giuffrida et al. [196] compared Click and Collect strategy (C&C) with Mobile shopping in store (MSiS), highlighting the weight of logistics activities from an environmental point of view. C&C, used when customers buy online and collect orders to the physical store, resulted more sustainable than MSiS, used when consumers order an item via mobile by scanning its QR code in the retailer’s showroom, and the product is delivered at home. The literature review of Mangiaracina et al. [17] analyzed not only transports but also warehousing, packaging and distribution network design as areas that affect sustainability; they carried out major key performance indictors used as “energy use”, “gas emissions”, “waste generated” and “traffic mileage”.



Particular attention is required by the food e-SC. Fikar [197] proposed a decision support system for delivery routing that considered the problem of food losses in e-grocery deliveries. This is needed since in traditional brick and mortar operations customers select products based on quality and expiration date, while in e-groceries this selection is done by the provider, impacting on both food waste and customer satisfaction. Prajapati et al. [198] presented a clustering-based routing model to manage vehicle routing for last-mile operations of fresh food in e-commerce; the principal objective is the time reduction, high quality of service level and response time reduction. The work of Tsang et al. [199] considered parcel shipments with multi-temperature requirements for food e-commerce; their model, called the Internet of Things-based multi-temperature delivery planning system (IoT-MTDPS), considered factors related to fresh food quality and arrival time window. Finally, Beitzen-Heineke et al. [200] studied the effect of a zero-packaging policy in e-commerce food SC, finding that applying this policy can increase resource-efficient behavior in suppliers and consumers due to the reduction in packaging and food waste.



Recently, innovative solutions have been introduced in the last-mile to minimize costs, to improve delivery effectiveness and customer satisfaction and to decrease the environmental impact. These innovative solutions are reception boxes, i.e., boxes installed at customers’ house in which parcels are delivered, parcel lockers, i.e., boxes owned by a retailer or a logistic service provider used by different customers, pick-up points, i.e., places that provides storage/delivery services, crowdsourcing logistics, i.e., when last-mile delivery activities are outsourced to a common network of people, drones, i.e., unmanned aerial vehicles in which parcels are loaded, trunk, i.e., parcels are delivered in the trunk of the customers’ car, dynamic pricing, i.e., when the price of delivery change based on different time windows [201]. Parcel lockers are an effective solution to the “not-at-home” problem and to speed up deliveries, avoiding address searching [202]; Deutsch et al. [203] presented a model for parcel locker network that maximizes the total profit, also considering the loss of potential customers who are not willing to travel for service. Punakivi et al. [204] compared reception box and parcel lockers with simulation, and the results show that the parcel locker solution was more attractive in terms of cost savings. Anyway, the reception box strategy results in more convenience than home delivery with a two-hour time window [205]. Collection and Delivery Points (CDPs), i.e., pick-up points, are increasing their popularity as a great solution to avoid failure of in-home delivery, complex routing planning and traffic delays, allowing customers to collect and returns products at the same time [206,207,208]. Comparing parcel lockers and CDPs, delivery through parcel lockers seems to be simpler and more immediate; the service is open 24 h per day, there is no queue and human contact and costs are limited. On the other hand, there are limitations in parcel dimensions and number, in the withdrawal time and drivers training could be needed [209]. Janjevic et al. [210] presented an innovative method of integrating CDPs in the design of the SCN, considering facilities and CDPs’ location and routing costs. Recently, Milioti et al. [211] compared home delivery with the pick-up in-store and pick-up from lockers strategies, and the results indicated that home delivery appeared to be clearly preferable to the others, especially in weekly orders. Crowdsourced delivery is a system of employing contractors to carry out deliveries using their own vehicles, going from warehouses, stores, or fulfillment centers to the customer; it is an emerging sharing economy that can be an effective tool to mitigate problems of last-mile logistics [212]. Wang et al. and Huang et al. [213,214] proposed models to configure and plan deliveries with a crowdsourcing strategy. Guo et al. [215] presented a methodological framework to adopt crowdsourcing logistics for last-mile deliveries, considering five basic principles as the small-scale pilot, community-based approach, low added network complexity, low additional investment level and co-functionality. Simoni et al. [216] studied the potential impacts of crowdsourcing delivery on traffic and emissions. The results showed that this strategy had a higher negative impact than corresponding deliveries by public transit, however, limiting the deviations and providing adequate packing options could significantly improve its impact.



Automated technologies in last-mile delivery represent an opportunity to develop more efficient systems characterized by the integration of different and complementary modes; two interesting possibilities are the truck-robot systems [217] and the truck-drone systems [218,219]. Robots are characterized by much slower speeds and can perform several consecutive deliveries compare to drones; on the other hand, drones may need additional licenses for the use of airspace. Based on these features, soon, robots seem to be more suitable for deliveries of low-value items in dense urban environments whereas drones could be more appropriate for high-value items in remote or rural areas [220]. Another interesting solution to avoid traffic, decrease transportation costs, and reduce carbon emissions is the use of cargo bikes and delivery points [221]. Finally Kapser et al. [222] studied the users’ acceptance of automated delivery vehicles (ADV) as a new technology for last-mile distribution. They find that price sensitivity was the strongest predictor of behavioral intention, followed by performance expectancy, hedonic motivation, perceived risk and social influence.



Another important aspect of parcel delivery is packaging optimization. Packaging is present across the different shopping channels, and it can be considered an opportunity to see the pack as a tool to integrate the customer experience across shopping channels, using new technologies and design [223]. Ahire et al. [224] developed a process to optimize the mix of carton size of a big distribution center, aiming to reduce shipping, material and labor costs. Also Singh et al. [225] presented a model for carton mix optimization, applied to international LSPs. Freichel et al. [226] investigated trends of packaging in OC, identifying three main areas: OC packaging design (protecting goods, customers satisfaction, sustainable solutions); packaging in the logistics process (efficient distribution, ship-from-store solutions); and packaging as an integrator between channels (universal packaging, integration of materials and information). Yang et al. [227] proposed a machine learning approach to optimize shipping box design. Finally, it is important to consider aspects related to sustainability in packaging, particularly focusing on its growing expansion due to e-commerce, on the widespread phenomenon of overpackaging and on the use of non-renewable materials as plastics. Escursell et al. [228] examined new trends in sustainable packaging as the use of natural biopolymer as cellulose, the introduction of effective guidelines and policies to avoid overpacking, and the promotion of circular packaging.



From the discussion of this research area, key elements related to OL implementation and different strategies arise. Regarding the key elements, it is important to consider the last mile configuration, the not-at-home problem, the environmental impact, the route optimization, the outsourcing aspect and, finally, the packaging. Once these previous elements are defined, the most suited strategy can be proposed. Table 9 summarizes the principal key elements and related strategies for OL in the e-commerce context.




3.3. Reverse Logistics (RL)


Reverse logistics (RL) is defined as the goods returned from the consumer back to the seller or manufacturer; returned products may be resold or disposed of permanently [229]. As reported in Garcia [230] at least 30% of e-commerce sales are returned, against the 9% of physical stores. In online sales, goods that are delivered may look different from pictures/descriptions and, consequently, they tend to have a much higher return rate than brick-and-mortar sales [231]. Moreover, RL has become a managerial priority due to the value involved and the potential impact on customer relations. In fact, many firms adopt a liberal returns strategy to keep customer satisfaction high, and others focus on returns management due to environmental regulations, requiring retrieval or recycling [232]. In this section, RL in e-commerce is presented and its main aspects are treated, as RL strategies, its influence on SCND, customer satisfaction, RL outsourcing, returned products policies and sustainable RL (Table 10).



RL processes include authorization of returns, transportation, acceptance of returned products, product disposition and information management. Product returns processes are generally complicated, inefficient, and lacking in sustainability; they can be a cause of losses to the business, especially if returns data are not systematically collected, monitored, or reported to management [233]. RL strategies aim to increase RL processes’ efficiency and have a key role in the e-commerce business, as they deeply influence customers’ purchase decisions [234]. The study of Stock et al. [235] assessed that product returns processing can result in returns in profitability and competitive advantage through cost reduction, higher product recovery rates, and higher customer service levels. Skinner et al. and De Koster et al. [232,236] individuated five main policies for returned products disposition, i.e., destroying, recycling (resell at a lower value), refurbishing (repair and resell as used), remanufacturing (repair and resell as new) and repackaging (sell as new) Each policy had different impacts on economic performance, operational responsiveness and operational service quality. In order to support reverse logistics operations, such as defining the value and the need of reconditioning of products, many frameworks and matrixes have been carried out [237,238,239,240,241,242,243], which are different from others for the market context and the variables included (for example customer perception and environmental impact). The work of Ramanathan [244] analyzed the relationship between the performance of companies in handling product returns and customer loyalty; it revealed that handling product returns played an important role in shaping customer loyalty for low-risk products and also for high-risk products, although not for products with a medium level of risk. Also the study of Griffis et al. [245] analyzed the relationship between a customer’s experience of product returns, considering employing transaction cost and consumer risk. Their results show that the returns management process can significantly and positively influence repurchase behavior. Rao et al. [246] focused on the reasons that could make a purchase more return-prone, as the perceptions of scarcity conditions in inventory availability and the reliability in deliveries of customers’ orders. Geethan et al. [247] developed a performance evaluation analytic for reverse logistics methodology to facilitate decision making from the perspective of an enterprise engaged in RL, and carried out some performance metrics that can be employed to be successful in returns handling, as gatekeeping, customer satisfaction and lifecycle stage.



After defining the processes and strategies of RL, SCN re-design should be considered. Many models have considered re-designing the SC in order to efficiently manage the RL process [248,249,250,251,252,253,254,255,256]. Lin et al. [257] proposed a decision model for an RL service provider under the context of uncertain, multi-period, multi-type returned/recycled products and multiple processing facilities environments that aimed to determine the optimal quantities of customer orders and optimal processing quantities of returned products for each facility. Niknejad et al. [258] proposed a model to solve the inventory control and production planning problem of an integrated RL network, which consists of a traditional forward production route, two alternative recovery routes, including repair and remanufacturing, and a disposal route. Batarfi et al. [259] studied a supply chain system composed of production, refurbishing, collection, and waste disposal processes. They compared two selling strategies applied to the system, a single-channel strategy, and a dual-channel strategy, and findings demonstrated that in both strategies, the more generous the return policy is, the higher the demand, the selling prices, and the overall profit. Moreover, findings also indicate that adopting a dual-channel strategy is more profitable.



An important decision is related to outsourcing RL processes, as it is a relevant part of logistics costs. Serrato et al. [260] developed a Markov decision model to help a firm to decide whether to follow an outsourcing strategy for its RL activities or not, considering the length of the product life cycle and the variability in the rate of returns between consecutive periods. Results showed that the higher the variability in return volumes is, the more the convenience in outsourcing RL. The work of Agarwal et al. [261] proposed a Multi Criteria Decision Making (MCDM) model for evaluating and selecting the best 3PL for Reverse Logistics using the fuzzy technique for order preference by similarity to ideal solution.



Finally, government regulations, customers’ behavior and corporate image have posed more attention to sustainable aspects of RL. Focusing on green SC management and RL, ad hoc models have been developed for network design [262,263,264]. Chen et al. [265], inspired by the concept of crowdsourcing, proposed an innovative solution to collect the e-commerce returned goods from final consumption points back to retailers, i.e., using taxis in an integrated way. His solution can simultaneously migrate the negative economic, environmental and social impacts of RL. Aćimović et al. [266] proposed a survey-based study, which encompassed a sample size of 228 participants and final consumers, and results indicate that the influence of RL on green SC competitiveness is dependent on the product return option and is mainly negative with Serbian consumers, since the perceived quality is lower compared to new products.



From the discussion of this research area, key elements that should be considered in RL and consequent strategies arise. RL strategy is influenced by logistics costs, management costs and re-working costs; moreover, the level of outsourcing, the customer experience and sustainable aspects need to be considered as key elements for RL strategy definition. Table 11 summarizes the key elements and strategies of RL.




3.4. Warehousing (WR)


Warehousing, defined as the intermediate storage of goods between two successive stages of a supply chain, and its basic functions like receiving, storage, order picking, and shipping, are essential components in any supply chain [5]. After network design, forward and reverse logistic definition, the next step is determining the design and management of warehouses. Nowadays, warehouses are not only centers for storage but also centers for value-added activities, like assembly of orders, packing, and repair operations. Warehouse design and management have a key role in improving the efficiency of operations, reducing employee fatigue, and improving customers’ service levels [267]. The ever-increasing sales volumes of e-commerce gave rise to a new generation of warehouses, which must face the special needs of online customers, and, consequently, new features as small orders, large assortment, tight delivery schedules, and varying workload. E-commerce warehouses, also called Internet Fulfilment warehouses (IF-warehouses) have different characteristics compared to traditional distribution centers [268]. They are characterized by a higher number of stock locations (200 times more), of items stocked (15 times more), of order per day (10 times more) and inventory data records (2000 times more). Eriksson et al. [269] compared traditional DCs to Online Fulfillment Centers (OFCs), focusing on similarities, such as full assortment and different temperature zones needed, and differences, as home delivery, next-day delivery, many orders with few items.



From the literature analysis, 57 papers discuss e-commerce warehousing (Table 12).



Order picking is the most labor-intensive and costly activity for almost every warehouse, as it covers 51% of the total warehouses’ costs [270,271]. Order picking strategies comprehend layout design, storage assignment and routing methods, order batching and zoning. The work of Dallari et al. [272] presented a classification of order picking systems in general and individuated five picking strategies: picker-to-parts; pick-to-box; pick-and-sort; parts-to-picker; and automated picking. Each strategy depends on the context variables as items variability and volumes, orders per day, stock locations; moreover, channels that would be served should be considered (traditional warehouse, F-warehouse or hybrid one). To reduce order picking time two main aspects should be considered, i.e., the storage assignment and the picking activity optimization, that comprehends the policy, the routing, the order batching and sorting activities. Many works present models and methods for storage assignment optimization [268,273,274,275,276,277,278]. IF-warehouses are often characterized by an explosive storage policy, i.e., all items are dispersed to bins throughout the warehouse after their arrival, to reduce picking travel time [279,280].
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Table 12. Warehousing research area analysis.
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	Subject
	N° of Papers
	%
	References





	Order picking strategies
	29
	51%
	[267,268,269,270,272,273,274,275,276,277,278,279,280,281,282,283,284,285,286,287,288,289,290,291,292,293,294,295,296]



	Level of automation
	23
	40%
	[5,271,297,298,299,300,301,302,303,304,305,306,307,308,309,310,311,312,313,314,315,316,317]



	Warehouse performance
	5
	9%
	[18,318,319,320,321]








Concerning picking optimization, e-commerce companies often use manual order-picking systems, since they can provide the required flexibility and scalability [281]. Many manual order picking systems have been studied and applied to IF-warehouses [282]. Order batch picking is one of the most common and effective strategies [283,284,285]. Moreover, pick-and-pass systems are commonly used in IF-warehouses; their configuration is composed of a picking line divided into picking zones and each zone is assigned to a picker, connected by a conveyor. Pan et al. [286] presented an analytical model to study the pick-and-pass system (picking line) and also considered the storage assignment; they evaluated three different configurations and carried out principal influential parameters that are the starting position, the picking policy and the storage assignment strategy. Then, Pan et al. [287] proposed an order batch picking approach applied to a pick-and-pass system, based on a group genetic algorithm to balance the workload of each picking zone and minimize the number of batches. The work of Schrotenboer et al. [288] incorporated the restocking of returned products in order of picking routes; they presented a hybrid genetic algorithm to determine routes for the simultaneous pickup of products to be delivered and the place of returned items to storage locations. Another interesting picking strategy is the local return strategy, in which the pickers’ routes can be adjusted during its execution with the addition of new items that are near to the ones of the existing list, i.e., in a local area near the picker. Guo et al. [289] analyzed through simulations the local return strategy and conclude that this strategy can improve system performance by reducing the average throughput time, although it is influenced both by the storage strategy and the size of the return area. A similar strategy is proposed by van der Gaast et al. [290], with a “Milk run order picking system”; in this system, pickers can pick orders in real-time during the picking process, as soon as they arrive. In their simulation model they compared the batch picking strategy showing that it can reduce the order throughput time significantly. Liang et al. [291] proposed a mixed-integer mathematical model to study the wave-picking strategy, an effective policy in which item-batching, loading assignment, and picker routing problems are considered simultaneously. In this system, groups of orders (waves) placed by customers arrive simultaneously, waiting to be picked. Finally, Dąbrowska et al. [292] presented a model of the picking process in the e-commerce industry to evaluate the route selection algorithms using the time criterion, the number of collisions occurring on the routes and the average distance between picking points. In order to accelerate the whole order fulfillment process, orders should be picked and delivered to customers in a very short time; with this goal, both warehouse and distribution operations have to be performed in an efficient and effective way, consequently, they should be considered simultaneously. Zhang et al. [293] proposed an integrated online order batching and distribution scheduling problem with fixed delivery departure time, in which the maximal number of orders had to be completed before vehicles departure time. Also the work of Moons et al. [294] considered the integration of the order picking route with the delivery problem, proposing a record-to-record travel algorithm to solve the integrated order picking and vehicle routing problem. Batch picking, zone picking, and pick-to-box policies require an additional activity, i.e., the sorting of all items to make the final order. Kong et al. [295] presented a model to balance picking simultaneity and sorting punctuality. Here, the picking of several orders were carried out by different pickers in different zones in the same wave, and then they finished at the same time window in the sorting process. A particular warehouse configuration is the Cellular warehousing (CW) system, which is composed of multiple cells (like single warehouses), each one responsible for dealing with certain order items with strong similarities, and a consolidation cell that is set up for orders that need several warehousing cells fulfilling together [296].



Generally, IF-warehouses are more suited to automated solutions than traditional ones. The level of automation can be total or gradual as it can be applied to the whole process or to a part of it (i.e., stocking, picking and sorting activities). Custodio et al. [297] classified automated technologies in automated storage, robotic and transportation systems, which have the common goals of reducing picking time, controlling the inventory level in real-time, and estimating material position for faster decision-making. Some works present models about automated storage/retrieval systems (AS/RSs) for e-commerce warehouses, as they not only reduce labor costs but also increase safety and efficiency [298,299,300]. Another common technology used in automated storage is the shuttle-based storage and retrieval system (SBS/RS); main benefits of these systems compared to the previous ones are the possibility of subsequent expansion if needed, optimization of the space due to the minimal overrun dimensions and high throughput performance [301]. The works of Wang et al., Lerher et al., Tappia et al., Wang et al., and Zhang et al. [302,303,304,305,306] presented and discussed a model for SBS/RSs application. Azadeh et al. [307] analyzed the performance of autonomous vehicle-based storage and retrieval system comparing horizontal systems (i.e., shuttle based systems) and the vertical ones (i.e., OPEX systems). They assessed that with one load/unload point, vertical systems produce a similar or higher throughput with a lower operating cost. Bozer et al. [271] compared two automated systems for order picking as AS/RS with aisles for picking and Kiva system, that is a system in which items are stocked in racks and carried to pick stations (parts-to-picker) by an automated guided vehicle. Their results found two equivalent configurations, i.e., with the same throughput. AS/RSs can bring high efficiency although they may be limited in flexibility when it comes to dealing with order disparities in size, shape, weight, volume, and mechanical properties. Another interesting technology is represented by robotics, which promises to strike a balance between efficiency, scalability and flexibility. Recent industrial developments use mobile robots to achieve robotic picking methods including parts-to-picker, parts-to-robot, robot-to-parts solutions [308]. Bogue et al. [309] presented and summarized some of the principal warehouse robots, such as the freight robot, the Fetch robot, the Robo-Stow, the LocusBot, and described their applications. Many other works presented models for scheduling robotic solutions in order picking with different applications and technologies to the ones of [310,311,312,313,314,315,316]. Boysen et al. [5] analyzed different warehousing systems suitable for e-commerce, i.e., mixed-shelves storage, batching, zoning and sorting, dynamic order picking, AGV-assisted picking, shelf-moving robots and advanced picking workstations, with an increasing automation level, respectively. Recent studies are focused on pickers’ activities, since IF-warehouses are more subject to body fatigue, feelings of monotony, dissatisfaction, and demotivation. Ponis et al. [317] analyzed the behavior of pickers in introducing augmented reality (AR) in the picking process to support them in the execution of their tasks and for increasing their motivation, with positive results.



IF-Warehouse performance can be evaluated with various parameters. Onal et al. [318] individuated as key parameters of the order fulfillment time, the storage utilization, the picker utilization rate, and the transient inventory level. Focusing on pickers’ performance, Zeng et al. [319] evaluated four main aspects as working quantity, working accuracy, working timeliness, and working normalization.



Based on the previous considerations, three categories of factors should be considered for warehousing design [320,321]: external factors (as customer requirements, product and order characteristics and volumes), internal corporate factors (as the warehouse role, major suppliers and last-mile strategy) and internal warehousing factors (as storage assignment strategy, picking strategy and level of automation). Focusing on internal factors, other variables that should be considered related to automated systems are Jaghbeer et al. [18]: the throughput; the operational efficiency; the lead time; human factors and costs.



From the discussion of this research area, different key elements arise regarding warehousing, such as products characteristics, customer requirements, volumes, and suppliers. Their consideration is important when considering them in choosing warehousing strategies, like the picking policy, the level of automation and the storage strategy. Finally, performance indicators that could be used to analyze the efficiency of the warehouses are Throughput per time, Operational efficiency, Lead time, warehousing costs. Key elements, strategies and key performance indicators are summarized in Table 13.




3.5. E-Commerce IT and Data Management


E-commerce IT and Data management (E-IT) offer businesses increased competition, lower prices of goods and services, the choice of comparing products from different vendors, and easy access to various vendors anywhere and anytime [322]. The growth of e-commerce has required logistics organizations to improve the flow of information both internally and externally, i.e., the integration of logistics information systems (LIS) and supply chain information systems [323]. Regardless, implementing IT can meet several barriers in a company, related to internet security concerns, loss of information sharing and legal legitimacy issues [324]. White [322] individuated several barriers to IT implementation, especially for SMEs, as the company size, lack of technical, human, and financial resources, organizational culture, lack of infrastructural facilities, lack of knowledge of IT solutions and how they work, and managers’ perception of security and reliability. We identify two main issues related to e-commerce IT and data management, i.e., IT technologies which can be used and consumer information data management (23%), as described in Table 14.



Information and communication technologies (ICT) allow the dissemination of information among the various parties in the e-supply chain. They comprehend software, hardware, telecommunication and information systems and applications useful to produce, analyze, process, package, distribute and store [325]. The proper use of ICT enables faster execution of tasks, accelerates data preparation, increases the reaction speed to market needs, automates information processing, supports decision-making processes, and improves the quality of customer service [326]. From the point of view of LSPs, four main IT systems are used, as SC software, like ERP systems, web, and mobile applications, i.e., platforms with related members of the chain, RFID, for monitoring materials movements, and emerging digital tools, i.e., solutions for real-time operations and workforce engagement [327]. Many works study ICT application in the e-commerce context [323,328,329,330]. Kembro et al. [331] studied trends, implications, and challenges of ICT for omni channel systems, individuating five main ICT for logistics management as ERP, Warehouse Management Systems (WMS), Warehouse Control Systems (WCS), Warehouse Execution Systems (WES) and Distributed Order Management Systems (DOMS). They stated that the use of DOMS, WCS and WES would increase to cover extended network and to allow more automation, while isolated WMS will need real-time updates and synchronization systems to meet customer demand. The main drivers for WMS improvements are shorter lead times, the increased need to sort multiple incoming and outcoming flows, a higher degree of automation and the need for real-time inventory management. Wanganoo et al. [332] studied IT for last-mile deliveries, dealing with the growing use of Global Positioning Systems (GPS) for location tracking, Transport Management Systems (TMS) for optimizing the process of planning transport activities, and Internet of Things (IoT) systems, that allow LSPs to optimize customer service, and optimized their network. Information sharing through SC is fundamental in the e-commerce environment [333,334,335]. Ahmad et al. [336] developed a database management system that would be centrally visualized by the partners of the SC. Gružauskas et al. [337] focused on a collaborative technological strategy that promoted information sharing to improve forecasting accuracy and inventory control for better alignment of demand and supply. They studied the influence of information sharing on forecasting accuracy in different market sizes, demonstrating that information sharing increased the forecasting accuracy in multiple scenarios. Moreover, consumer integration was beneficial in a perfect competition market, while its positive effect was less significant in an oligopoly market.



Consumer information management and analysis are essential to process in e-commerce business [338,339]. Enterprises can identify consumer preferences and coordinate new product development through consumer information analysis [340]. Customer data warehouse and mining are able to provide the structure of recording of the whole of customers’ information, the flow of detecting the important customers systematically, the change of identifying the individual and valuable customers in the whole name list of customers or discovering the loyal customers. Chang et al. [341] developed a model that use data warehouse and data mining technologies to analyze the customers’ behavior, aiming to create the right customers’ profile and make more effective marketing strategies. Finally, the work of Hurtado et al. [342], with the idea of using consumer behavior data to perform predictive analysis, proposed a novel conceptual model embracing the anticipation of e-commerce’s demand based on the data collected by digital marketing, enabling predictive planning for the distribution of products.



From the discussion, many ICTs turn out to be useful tools for e-commerce. Table 15 summarizes principal ICTs like SC software, web and mobile applications, traceability systems and digital tools, with some examples.





4. Framework


After the discussion about the main logistics research areas related to e-commerce implementation, Figure 3 presents a methodological framework that summarizes the principal key factors and the variables that should be considered. The framework is divided into four sequential steps that are, respectively, SCND, OL and RL, WR and E-IT. Each step is composed by “Input key elements”, that should be considered in the analysis, and “Output key elements” as results of the step, that influence the subsequent ones. Each step refers to the previous analyses of each area.



The first one regards the SCND and its development: the definition of the channels; the characteristics of the product; the service complexity; the business size; the market response should be deeply analyzed to carry out the network design, the facilities location, the definition of F-warehouses and DCs features and the fulfilment strategy. Then, logistics aspects are considered; starting from customers’ dispersion, volumes, product characteristics and sustainable aspects it is developed, the last-mile strategy, the VRP model, the level of outsourcing, the packaging optimization, the reverse logistics strategy and, if necessary, the re-design of the network. At this point, warehousing is considered, in order to define the warehouse features (not the location, that is defined in the SCND), the level of automation, the picking strategy and the storage level and location, based on the previous steps. Finally, IT and data management aspects are analyzed to individuate the necessary software to support the supply chain and the customers management.




5. Conclusions


This works aims to answer to two relevant RQs. Firstly, which are the main logistics research areas related to e-commerce implementation (RQ. 1). Secondly, which influencing factors and key performance indicators should be considered for each logistics research area in e-commerce implementation (RQ. 2). For doing this, a structured overview of the existing knowledge about e-commerce implementation, barriers, drivers, models, and methodologies has been developed.



5.1. Main Insights


The analysis of the literature highlighted five main logistics research areas for e-commerce implementation: supply chain network design; outbound logistics; reverse logistics; warehousing; and IT systems and data management (RQ. 1). For each area, key factors, strategies and performance indicators have been identified. After a structured discussion, a new methodological framework has been presented to answer RQ. 2. The framework summarizes the main steps for e-commerce implementation and, for each step, the main key factors that should be considered are presented as Input together with the main output key elements.



The framework is a useful support for managers in implementing e-commerce, to collocate their business based on input variables, and to define output based on this. Many works are focused on one research area, carrying out critical factors, models, and methods to implement that topic. The methodological framework here presented, instead, summarized all research areas from a logistic point of view, identifying for each one input and output variables and how they influence each other.




5.2. Limitations and Future Research Agenda


This analysis is limited to the logistics research area; it could be interesting to extend it to other research areas and to compare the results. New key performance indicators, best practices, and strategies can be carried out. Moreover, it could be interesting to consider customers’ perspectives, i.e., how customers’ satisfaction influences e-commerce projects.



Finally, based on the qualitative and quantitative analysis provided in the study, four areas that deserve the attention of further research and to build the future research agenda for e-commerce implementation from a logistics point of view have been identified:




	(1)

	
In the first three logistics research areas, i.e., SCND, OL and RL, sustainability plays an increasingly important role. Starting from SCND, environmental impacts should be considered in determining facilities positions and strategic policies. Anyway, few works consider sustainable aspects and related savings in their models and framework; legislation and local funds about environmental impact might have an economic impact and influence the SCND so that they should be further investigated. With the focus on OL and RL, new technologies for the last mile, packaging configurations and materials, and RL policies have a great impact on environmental aspects. Many works are focused on the samehome delivery problem, or on the not-at-home one, investigating at first the economic aspect. Few works are focused on the determination of the environmental saving in terms of CO2 emissions [343]; however, this aspect should also be deeply investigated;




	(2)

	
Another important issue that arises from the analysis is the importance of warehousing configuration. Many models, solutions, and strategies are investigated and sometimes compared to each other. Regardless, there is a lack of a comprehensive framework that should support management in warehousing configuration, focusing not only on the level of automation, picking strategy, and storage policy singularly, based not only on product and order characteristics and also on OL and RL strategies and costs;




	(3)

	
Another important aspect of warehousing that needs to be further investigated is the impact of human factors and of the ageing workforce on warehousing performance. As arose from the literature, manual order picking is deeply diffused in IF-warehouses, due to its high flexibility. Since this strategy is deeply influenced by human performance, human factors and the ageing workforce should be further investigated in determining the performance of these systems;




	(4)

	
Finally, as shown during the recent COVID-19 emergency, the importance of disruptions, cost, and proactive and/or preventative strategies in SCND emerges. In fact, preventative and proactive strategies might decrease the impact of a disruption in terms of costs in the SC [344].
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Table A1. Main Delivery and Vehicle Routing problems in the e-commerce logistics (based on our survey).






Table A1. Main Delivery and Vehicle Routing problems in the e-commerce logistics (based on our survey).





	Problem
	Definition
	Description
	Cit.





	DVRP
	Dynamic VRP
	allows new orders to be received as the working day progress
	[130,131]



	DVRSP
	Dynamic VRSP vehicle routing and scheduling problem
	Considers both routing and scheduling problem
	[132,133]



	TSMP
	Time slot management problem
	given service requirements and average weekly demands for each zip code in the delivery region, the problem is to define the set of time slots to offer in each zip code to minimize expected delivery costs while meeting service requirements
	[134,135]



	LS-MPT-HFFVRSPTW
	Load specific of multiple products types within heterogeneous fixed fleet vehicle routing and scheduling problem with time windows
	considers multiple types of products and vehicles, transport conditions, and time windows.
	[136]



	VRPMTW
	vehicle routing problem with multiple trips and time windows
	which is different from VRP as it considers multiple trips starting from the depot during a scheduling period and each customer must be served in a given interval time
	[137,138,139]



	CVRPOAT
	capacitated vehicle routing problem with order available time
	takes all the assumptions of CVRP, except the order available time, which is determined by the precedent order picking and packing stage in the warehouse of the online grocer
	[140]



	VRPTW and pallet loading constrains
	vehicle routing problem with time windows and pallet loading constrains
	Considers both loading and scheduling problem
	[141,144,324]



	OCVRP
	VRP in omni channel
	considers a group of retail stores served from a distribution center using a fleet of vehicles and, in addition, products are distributed to consumers from some of these retail stores based on product availability at inventory and using the same fleet of vehicles
	[145,146]



	I-OP-VRP
	integrated order picking-vehicle routing problem
	picking lists and vehicle routes are determined simultaneously; moreover, it considers the additional cost of allowing customers to choose a preferred delivery time window using the integrated order picking-vehicle routing problem.
	[147]



	I-OP-DPMC
	integrated order picking and delivery problem with multiple delivery zones and limited vehicle capacity
	This problem considers order picking problem integrated with vehicle routing poblem, divided in different delivery zones with limited capacity of vehicles
	[148]



	CLS-STW
	city logistics sync with sliding time window
	a special type of time window, of which only the window size is defined
	[149]



	PDPTW
	pickup and delivery problem with time windows
	Vehicle routing problem, in which vehicles carry out simultaneously different routes from multiple collection point (depot) and multiple final customers (for B2C and O2O joint distribution networks)
	[150,151,152,153]



	MVRPSPDTW
	vehicle routing problem with simultaneous pickup and delivery with time windows from multiple depots
	Vehicle routing problem, in which vehicles carry out simultaneously different routes from multiple collection point (depot) and multiple final customers wwith time window
	[154]



	RECL
	Rural e-commerce logistics problem
	characterized by a long transport chain and low consumption density
	[155]
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Table A2. Acronymous.
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	Acronymous
	Definition
	Acronymous
	Definition





	3PL
	Third-Party Logistics
	G2B
	Government To Business



	B2A
	Business To Administration
	G2C
	Government To Consumer



	B2B
	Business To Business
	G2G
	Government To Government



	B2C
	Business To Consumer
	IoT
	Internet Of Things



	BODS
	Buy Online, Deliver From Store
	LSPs
	Logistics Service Providers



	BOPIS
	Buy Online, Pick Up In-Store
	MSiS
	Mobile Shopping In Store



	BOPS
	Buy Online, Pick Up In-Store
	O2O
	Online To Offline



	BORIS
	Buy Online, Return In-Store Strategy
	QR
	Quick Response



	BOSFS
	Buy Online, Ship From The Store
	RFID
	Radio Frequency Identification



	BOSS
	Buy Online, Ship From The Store
	SC
	Supply Chain



	BOSTS
	Buy Online, Ship To Store
	SCM
	Supply Chain Management



	BOUPS
	Buy Online, Pick Up In-Store
	SCND
	Supply Chain Network Design



	C&C
	Click and Collect
	SDD
	Same Day Delivery



	C2A
	Consumer To Administration
	SME
	Small And Medium-Sized Enterprise



	C2C
	Consumer To Consumer
	STS
	Ship To Store



	C2G
	Consumer To Government
	TMS
	Transport Management System



	CDP
	Collection And Delivery Point
	WCS
	Warehouse Control System



	DC
	Distribution Center
	WES
	Warehouse Execution Systems



	DOMS
	Distributed Order Management Systems
	WMS
	Warehouse Management System










References


	



Wigand, R.T. Electronic Commerce: Definition, Theory, and Context. Inf. Soc. 1997, 13, 1–16. [Google Scholar] [CrossRef]

	



Statista. Global Retail E-Commerce Market Size 2014–2023|Statista. 2021. Available online: https://www.statista.com/statistics/379046/worldwide-retail-e-commerce-sales/ (accessed on 22 June 2021).

	



Santarelli, E.; D’Altri, S. The Diffusion of E-commerce among SMEs: Theoretical Implications and Empirical Evidence. Small Bus. Econ. 2003, 21, 273–283. [Google Scholar] [CrossRef]

	



Jędrzejczak-Gas, J.; Barska, A.; Siničáková, M. Level of development of e-commerce in EU countries. Managagement 2019, 23, 209–224. [Google Scholar] [CrossRef]

	



Boysen, N.; de Koster, R.; Weidinger, F. Warehousing in the e-commerce era: A survey. Eur. J. Oper. Res. 2019, 277, 396–411. [Google Scholar] [CrossRef]

	



Melacini, M.; Perotti, S.; Rasini, M.; Tappia, E. E-fulfilment and distribution in omni-channel retailing: A systematic literature review. Int. J. Phys. Distrib. Logist. Manag. 2018, 48, 391–414. [Google Scholar] [CrossRef]

	



Taylor, D.; Brockhaus, S.; Knemeyer, A.M.; Murphy, P. Omnichannel fulfillment strategies: Defining the concept and building an agenda for future inquiry. Int. J. Logist. Manag. 2019, 30, 863–891. [Google Scholar] [CrossRef]

	



Hübner, A.; Wollenburg, J.; Holzapfel, A. Retail logistics in the transition from multi-channel to omni-channel. Int. J. Phys. Distrib. Logist. Manag. 2016, 46, 562–583. [Google Scholar] [CrossRef]

	



Agatz, N.; Fleischmann, M.; van Nunen, J.A. E-fulfillment and multi-channel distribution—A review. Eur. J. Oper. Res. 2008, 187, 339–356. [Google Scholar] [CrossRef]

	



Ghezzi, A.; Mangiaracina, R.; Perego, A. Shaping the E-Commerce Logistics Strategy: A Decision Framework Regular Paper. Int. J. Eng. Bus. Manag. 2012, 4, 4–13. [Google Scholar] [CrossRef]

	



Marchet, G.; Melacini, M.; Perotti, S.; Rasini, M.; Tappia, E. Business logistics models in omni-channel: A classification framework and empirical analysis. Int. J. Phys. Distrib. Logist. Manag. 2018, 48, 439–464. [Google Scholar] [CrossRef]

	



Chen, Q.; Zhang, N. Does E-Commerce Provide a Sustained Competitive Advantage? An Investigation of Survival and Sus-tainability in Growth-Oriented Enterprises. Sustainability 2015, 7, 1411–1428. Available online: https://www.mdpi.com/2071-1050/7/2/1411/htm (accessed on 15 October 2021). [CrossRef]

	



Chang, Y.; Wong, S.F.; Libaque-Saenz, C.F.; Lee, H. E-Commerce Sustainability: The Case of Pinduoduo in China. Sustainability 2019, 11, 4053. Available online: https://www.mdpi.com/2071-1050/11/15/4053/htm (accessed on 15 October 2021). [CrossRef]

	



Neumann, W.P.; Dul, J. Human factors: Spanning the gap between OM and HRM. Int. J. Oper. Prod. Manag. 2010, 30, 923–950. [Google Scholar] [CrossRef]

	



Kembro, J.H.; Norrman, A.; Eriksson, E. Adapting warehouse operations and design to omni-channel logistics A literature review and research agenda. Int. J. Phys. Distrib. Logist. Manag. 2018, 48, 890–912. [Google Scholar] [CrossRef]

	



Lafkihi, M.; Pan, S.; Ballot, E. Freight transportation service procurement: A literature review and future research opportunities in omnichannel E-commerce. Transp. Res. Part E Logist. Transp. Rev. 2019, 125, 348–365. [Google Scholar] [CrossRef]

	



Mangiaracina, R.; Marchet, G.; Perotti, S.; Tumino, A. A review of the environmental implications of B2C e-commerce: A logistics perspective. Int. J. Phys. Distrib. Logist. Manag. 2015, 45, 565–591. [Google Scholar] [CrossRef]

	



Jaghbeer, Y.; Hanson, R.; Johansson, M.I. Automated order picking systems and the links between design and performance: A systematic literature review. Int. J. Prod. Res. 2020, 58, 4489–4505. [Google Scholar] [CrossRef]

	



Tate, M.; Coker, B.; Hope, B.; Coker, B. Moving to Multi-Channel E-Commerce: Lessons Learned from a Case Study of an Apparel and Home-Ware Catalogue Company. J. Internet Commer. 2008, 4, 3–32. [Google Scholar] [CrossRef]

	



Yee, A.; Chong, L.; Ooi, K.B.; Tak, Y.K.; Shuyang, Z. Factors Affecting the Adoption of E-commerce: A Study of the Textile Industry in Wujin, China. Int. J. Bus. Manag. Sci. 2009, 2, 117–130. [Google Scholar]

	



Sarkar, A. E-Commerce Adoption and Implementation in Automobile Industry: A Case Study. World Acad. Sci. Eng. Technol. 2009, 58, 7–94. [Google Scholar]

	



Paris, D.L.; Iahad, N.A.; Bahari, M. Exploring Implementation Factors Influencing Business-to-Customer (B2C) e-Commerce. Adv. Sci. Lett. 2015, 21, 1455–1459. [Google Scholar] [CrossRef]

	



Walker, J.H.; Saffu, K.; Mazurek, M. An Empirical Study of Factors Influencing E-Commerce Adoption/Non-Adoption in Slovakian SMEs. J. Internet Commer. 2016, 15, 189–213. [Google Scholar] [CrossRef]

	



Ye, Y.; Lau, K.H.; Kok, L.; Teo, Y. Drivers and barriers of omni-channel retailing in China A case study of the fashion and. apparel industry. Int. J. Retail. Distrib. Manag. 2018, 46, 657–689. [Google Scholar] [CrossRef]

	



Cai, Y.-J.; Lo, C.K. Omni-channel management in the new retailing era: A systematic review and future research agenda. Int. J. Prod. Econ. 2020, 229, 107729. [Google Scholar] [CrossRef]

	



Giuffrida, M.; Mangiaracina, R.; Perego, A.; Tumino, A. Logistics Solutions to Support Cross Border E-Commerce towards China: The Case of the Apparel Industry. Lect. Notes Electr. Eng. 2017, 413, 163–177. [Google Scholar] [CrossRef]

	



Barnes, D.; Hinton, M.; Mieczkowska, S. E-commerce in the old economy: Three case study examples. J. Manuf. Technol. Manag. 2004, 15, 607–617. [Google Scholar] [CrossRef]

	



Wilson, H.; Daniel, E. The multi-channel challenge: A dynamic capability approach. Ind. Mark. Manag. 2007, 36, 10–20. [Google Scholar] [CrossRef]

	



Roodbergen, K.J.; Kolman, I.B. Order Fulfillment and Logistics Considerations for Multichannel Retailers. In Logistics and Supply Chain Innovation: Bridging the Gap between Theory and Practice; Springer: Berlin/Heidelberg, Germany, 2015; pp. 183–196. [Google Scholar]

	



Giuffrida, M.; Jiang, H.; Mangiaracina, R. Investigating the relationships between uncertainty types and risk management strategies in cross-border e-commerce logistics. Int. J. Logist. Manag. 2021, 32, 1406–1433. [Google Scholar] [CrossRef]

	



Simangunsong, E.; Subagyo, I. Investigation and Analysis of Omnichannel Logistics Models: A Study in the Electronic Retail Industry in Indonesia. Oper. Supply Chain Manag. Int. J. 2021, 14, 221–231. [Google Scholar] [CrossRef]

	



Vanelslander, T.; Deketele, L.; Van Hove, D. Commonly used e-commerce supply chains for fast moving consumer goods: Com-parison and suggestions for improvement. Int. J. Logist. Res. Appl. A Lead J. Supply Chain. Manag. 2013, 16, 243–256. [Google Scholar] [CrossRef]

	



Duffy, G.; Dale, B. E-commerce processes: A study of criticality. Ind. Manag. Data Syst. 2002, 102, 432–441. [Google Scholar] [CrossRef]

	



McCole, P.; Ramsey, E. A Profile of Adopters and Non-Adopters of Ecommerce in SME Professional Service Firms. Australas. Mark. J. 2005, 13, 36–48. [Google Scholar] [CrossRef]

	



To, M.L.; Ngai, E.W. Predicting the organisational adoption of B2C e-commerce: An empirical study. Ind. Manag. Data Syst. 2006, 106, 1133–1147. [Google Scholar] [CrossRef]

	



Ghobakhloo, M.; Arias-Aranda, D.; Benitez-Amado, J. Adoption of e-commerce applications in SMEs. Ind. Manag. Data Syst. 2011, 111, 1238–1269. [Google Scholar] [CrossRef]

	



Hübner, A.; Holzapfel, A.; Kuhn, H. Operations management in multi-channel retailing: An exploratory study. Oper. Manag. Res. 2015, 8, 84–100. [Google Scholar] [CrossRef]

	



Li, Z.; Lu, Q.; Talebian, M. Online versus bricks-and-mortar retailing: A comparison of price, assortment and delivery time. Int. J. Prod. Res. 2014, 53, 3823–3835. [Google Scholar] [CrossRef]

	



Zhong, R.Y. E-commerce logistics in supply chain management furniture industry. Ind. Manag. Data Syst. 2017, 117, 2263–2286. [Google Scholar]

	



Seebauer, S.; Kulmer, V.; Bruckner, M.; Winkler, E. Carbon emissions of retail channels: The limits of available policy instruments to achieve absolute reductions. J. Clean. Prod. 2016, 132, 192–203. [Google Scholar] [CrossRef]

	



Pålsson, H.; Pettersson, F.; Hiselius, L.W. Energy consumption in e-commerce versus conventional trade channels—Insights into packaging, the last mile, unsold products and product returns. J. Clean. Prod. 2017, 164, 765–778. [Google Scholar] [CrossRef]

	



Bendoly, E.; Blocher, D.; Bretthauer, K.M.; Venkataramanan, M. Service and cost benefits through clicks-and-mortar integration: Implications for the centralization/decentralization debate. Eur. J. Oper. Res. 2007, 180, 426–442. [Google Scholar] [CrossRef]

	



Metters, R.; Walton, S. Strategic supply chain choices for multi-channel Internet retailers. Serv. Bus. 2007, 1, 317–331. [Google Scholar] [CrossRef]

	



Zhang, J.; Onal, S.; Das, R.; Helminsky, A.; Das, S. Fulfilment time performance of online retailers–an empirical analysis. Int. J. Retail. Distrib. Manag. 2019, 47, 493–510. [Google Scholar] [CrossRef]

	



Chen, L.-T. Dynamic supply chain coordination under consignment and vendor-managed inventory in retailer-centric B2B electronic markets. Ind. Mark. Manag. 2013, 42, 518–531. [Google Scholar] [CrossRef]

	



Kleisiari, C.; Duquenne, M.-N.; Vlontzos, G. E-Commerce in the Retail Chain Store Market: An Alternative or a Main Trend? Sustainability 2021, 13, 4392. [Google Scholar] [CrossRef]

	



Pi, S.; Wang, Y. An E-Tailer’s Operational Strategy under Different Supply Chain Structures. Sustainability 2020, 12, 2141. [Google Scholar] [CrossRef]

	



Han, Q.; Wang, Y. Decision and Coordination in a Low-Carbon E-Supply Chain Considering the Manufacturer’s Carbon Emission Reduction Behavior. Sustainability 2018, 10, 1686. [Google Scholar] [CrossRef]

	



De Koster, R.B. Distribution Strategies for Online Retailers. IEEE Trans. Eng. Manag. 2003, 50, 448–457. [Google Scholar] [CrossRef]

	



Yao, D.-Q.; Yue, X.; Mukhopadhyay, S.K.; Wang, Z. Strategic inventory deployment for retail and e-tail stores. Omega 2009, 37, 646–658. [Google Scholar] [CrossRef]

	



Wollenburg, J.; Hübner, A.; Trautrims, A. From bricks-and-mortar to grocery retailing. Int. J. Phys. Distrib. Logist. Manag. 2018, 48, 415–438. [Google Scholar] [CrossRef]

	



Gallino, S.; Moreno, A. Integration of Online and Offline Channels in Retail: The Impact of Sharing Reliable Inventory Availability Information. Manag. Sci. 2014, 60, 1434–1451. [Google Scholar] [CrossRef]

	



Yang, D.; Zhang, X. Quick response and omnichannel retail operations with the ship-to-store program. Int. Trans. Oper. Res. 2020, 27, 3007–3030. [Google Scholar] [CrossRef]

	



Wang, X.; Xie, J.; Fan, Z.-P. B2C cross-border E-commerce logistics mode selection considering product returns. Int. J. Prod. Res. 2021, 59, 3841–3860. [Google Scholar] [CrossRef]

	



Netessine, S.; Rudi, N. Supply Chain Choice on the Internet. Manag. Sci. 2006, 52, 844–864. [Google Scholar] [CrossRef]

	



Hovelaque, V.; Soler, L.G.; Hafsa, S. Supply chain organization and e-commerce: A model to analyze store-picking, warehouse-picking and drop-shipping. 4OR 2006, 5, 143–155. [Google Scholar] [CrossRef]

	



Khouja, M. The evaluation of drop shipping option for e-commerce retailers. Comput. Ind. Eng. 2001, 41, 109–126. [Google Scholar] [CrossRef]

	



Chen, J.; Chen, Y.F.; Parlar, M.; Xiao, Y.; Chen, J.; Chen, Y.F. Optimal inventory and admission policies for drop-shipping retailers serving in-store and online customers Optimal inventory and admission policies for drop-shipping retailers serving in-store and online customers. IIE Trans. 2011, 43, 332–347. [Google Scholar] [CrossRef]

	



Kamalapur, R.; Lyth, D. Impact of Stockout Compensation in E-Commerce Drop-Shipping Supply Chain. Oper. Supply Chain Manag. Int. J. 2020, 13, 82–93. [Google Scholar] [CrossRef]

	



Bhatnagar, A.; Syam, S.S. Allocating a hybrid retailer’s assortment across retail stores: Bricks-and-mortar vs online. J. Bus. Res. 2014, 67, 1293–1302. [Google Scholar] [CrossRef]

	



Govindarajan, A.; Sinha, A.; Uichanco, J. Joint inventory and fulfillment decisions for omnichannel retail networks. Nav. Res. Logist. 2021, 68, 779–794. [Google Scholar] [CrossRef]

	



Jimenez, G.H.S.; Rodrigues, T.F.O.; Dantas, M.M.; Cavalcante, C.A.V. A dynamic inventory rationing policy for business-to-consumer e-tail stores in a supply disruption context. Comput. Ind. Eng. 2020, 142, 106379. [Google Scholar] [CrossRef]

	



Li, Y.; Lu, M.; Liu, B. A Two-Stage Algorithm for the Closed-Loop Location-Inventory Problem Model Considering Returns in E-Commerce. Math. Probl. Eng. 2014, 2014, 260869. [Google Scholar] [CrossRef]

	



Olivares-Benitez, E.; Rios-Mercado, R.Z.; Gonzalez-Velarde, J.L. Production Economics A metaheuristic algorithm to solve the selection of transportation channels in supply chain design. Int. J. Prod. Econ. 2013, 145, 161–172. [Google Scholar] [CrossRef]

	



Wang, Y.-Y.; Li, J. Research on pricing, service and logistic decision-making of E-supply chain with ‘Free Shipping’ strategy. J. Control Decis. 2017, 5, 319–337. [Google Scholar] [CrossRef]

	



Yan, B.; Chen, Z.; Wang, X.; Jin, Z. Influence of logistic service level on multichannel decision of a two-echelon supply chain. Int. J. Prod. Res. 2019, 58, 3304–3329. [Google Scholar] [CrossRef]

	



Hao, J. Research on the Construction of International Logistics Supply Chain Based on Cross-border E-commerce. In Proceedings of the 2021 2nd International Conference on E-Commerce and Internet Technology (ECIT), Hangzhou, China, 5–7 March 2021; pp. 331–334. [Google Scholar]

	



Jo, W.; Kim, J.; Choi, J. Who are the multichannel shoppers and how can retailers use them? Evidence from the French apparel industry. Asia Pac. J. Mark. Logist. 2020, 33, 250–274. [Google Scholar] [CrossRef]

	



Wang, F. Building Dongguan cross border e-commerce industry “closed loop” ecosystem with blockchain Technology. In Proceedings of the 2021 2nd International Conference on E-Commerce and Internet Technology (ECIT), Hangzhou, China, 5–7 March 2021; pp. 155–158. [Google Scholar]

	



Yoon, Y.L.; Yoon, Y.; Nam, H.; Choi, J. Buyer-supplier matching in online B2B marketplace: An empirical study of small- and medium-sized enterprises (SMEs). Ind. Mark. Manag. 2021, 93, 90–100. [Google Scholar] [CrossRef]

	



Cheshmehgaz, H.R.; Ishak, M.; Antoni, D. A flexible three-level logistic network design considering cost and time criteria with a multi-objective evolutionary algorithm. J. Intell. Manuf. 2013, 24, 277–293. [Google Scholar] [CrossRef]

	



Zair, F.; Sefiani, N.; Fourka, M. Advanced optimization model of resource allocation in the B2C supply chain. Eng. Rev. 2018, 38, 328–337. [Google Scholar] [CrossRef]

	



Gupta, V.K.; Ting, Q.; Tiwari, M.K. Multi-period price optimization problem for omnichannel retailers accounting for customer heterogeneity. Int. J. Prod. Econ. 2019, 212, 155–167. [Google Scholar] [CrossRef]

	



Arslan, A.N.; Klibi, W.; Montreuil, B. Distribution network deployment for omnichannel retailing. Eur. J. Oper. Res. 2020, 294, 1042–1058. [Google Scholar] [CrossRef]

	



Bayram, A.; Cesaret, B. Order fulfillment policies for ship-from-store implementation in omni-channel retailing. Eur. J. Oper. Res. 2020, 294, 987–1002. [Google Scholar] [CrossRef]

	



He, P.; He, Y.; Xu, H. Buy-online-and-deliver-from-store strategy for a dual-channel supply chain considering retailer’s location advantage. Transp. Res. Part E Logist. Transp. Rev. 2020, 144, 102127. [Google Scholar] [CrossRef]

	



Lu, J.-C.; Yang, Y.; Han, S.-Y.; Tsao, Y.-C.; Xin, Y. Coordinated inventory policies for meeting demands from both store and online BOPS channels. Comput. Ind. Eng. 2020, 145, 106542. [Google Scholar] [CrossRef]

	



Dai, B.; Chen, H.; Li, Y.; Zhang, Y.; Wang, X.; Deng, Y. Inventory Replenishment Planning of a Distribution System with Warehouses at the Locations of Producers and Minimum and Maximum Joint Replenishment Quantity Constraints. In Proceedings of the 8th International Conference on Operations Research and Enterprise Systems 2019, Prague, Czech Republic, 19–21 February 2021; pp. 277–284. [Google Scholar]

	



Jimenez, H.S.G.; Orrego, T.F.; Cavalcante, C.A.V. Order planning policies for business-to-consumer e-tail stores. Comput. Ind. Eng. 2019, 136, 106–116. [Google Scholar] [CrossRef]

	



Leung, K.; Mo, D.Y.; Ho, G.; Wu, C.; Huang, G. Modelling near-real-time order arrival demand in e-commerce context: A machine learning predictive methodology. Ind. Manag. Data Syst. 2020, 120, 1149–1174. [Google Scholar] [CrossRef]

	



Mutlu, N.; Bish, E.K. Optimal demand shaping for a dual-channel retailer under growing e-commerce adoption. IISE Trans. 2019, 51, 92–106. [Google Scholar] [CrossRef]

	



Cui, L.; Deng, J.; Zhang, Y.; Tang, G.; Xu, M. Hybrid differential artificial bee colony algorithm for multi-item replenishment-distribution problem with stochastic lead-time and demands. J. Clean. Prod. 2020, 254, 119873. [Google Scholar] [CrossRef]

	



Baglio, M.; Perotti, S.; Dallari, F.; Garagiola, E.R. Benchmarking logistics facilities: A rating model to assess building quality and functionality. Benchmarking Int. J. 2019, 27, 1239–1260. [Google Scholar] [CrossRef]

	



Xiao, Z.; Yuan, Q.; Sun, Y.; Sun, X. New paradigm of logistics space reorganization: E-commerce, land use, and supply chain management. Transp. Res. Interdiscip. Perspect. 2021, 9, 100300. [Google Scholar] [CrossRef]

	



Heitz, A.; Launay, P.; Beziat, A. Heterogeneity of logistics facilities: An issue for a better understanding and planning of the location of logistics facilities. Eur. Transp. Res. Rev. 2019, 11, 5. [Google Scholar] [CrossRef]

	



Li, G.; Wang, D. Optimization for the Locations of B2C E-Commerce Distribution Network Based on an Improved Genetic Algorithm. In Lecture Notes in Electrical Engineering; Springer: Berlin/Heidelberg, Germany, 2013; pp. 223–232. [Google Scholar]

	



Wang, Z.; Yao, D.-Q.; Huang, P. A new location-inventory policy with reverse logistics applied to B2C e-markets of China. Int. J. Prod. Econ. 2007, 107, 350–363. [Google Scholar] [CrossRef]

	



Gharehgozli, A.; Iakovou, E.; Chang, Y.; Swaney, R. Trends in global E-food supply chain and implications for transport: Literature review and research directions. Res. Transp. Bus. Manag. 2017, 25, 2–14. [Google Scholar] [CrossRef]

	



Dello, S.G.; Schiraldi, M.M. A Strategy Oriented Framework for Food and Beverage E-Supply Chain Management Regular Paper. Int. J. Eng. Bus. Manag. 2013, 5, 5–50. [Google Scholar]

	



Yu, J.; Gan, M.; Ni, S.; Chen, D. Multi-objective models and real case study for dual-channel FAP supply chain network design with fuzzy information. J. Intell. Manuf. 2015, 29, 389–403. [Google Scholar] [CrossRef]

	



Cuicui, Z.; Zongguang, W. Research on Supply Chain Risk of Platform-based Fresh Food E-commerce. In Proceedings of the 2021 2nd International Conference on Urban Engineering and Management Science (ICUEMS), Sanya, China, 29–31 January 2021; pp. 150–154. [Google Scholar]

	



Cang, Y.-M.; Wang, D.-C. A comparative study on the online shopping willingness of fresh agricultural products between experienced consumers and potential consumers. Sustain. Comput. Informatics Syst. 2021, 30, 100493. [Google Scholar] [CrossRef]

	



Badenhop, A.; Frasquet, M. Online Grocery Shopping at Multichannel Supermarkets: The Impact of Retailer Brand Equity. J. Food Prod. Mark. 2021, 27, 89–104. [Google Scholar] [CrossRef]

	



Jiang, Y.; Lai, P.; Chang, C.-H.; Yuen, K.; Li, S.; Wang, X. Sustainable Management for Fresh Food E-Commerce Logistics Services. Sustainability 2021, 13, 3456. [Google Scholar] [CrossRef]

	



Zheng, Q.; Wang, M.; Yang, F. Optimal Channel Strategy for a Fresh Produce E-Commerce Supply Chain. Sustainability 2021, 13, 6057. [Google Scholar] [CrossRef]

	



Higginson, J.K.; Bookbinder, H. Distribution Centres in Supply Chain Operations. In Logistics Systems: Design and Optimization; Springer: Geneva, Switzerland, 2005. [Google Scholar]

	



Randall, T.; Netessine, S.; Rudi, N.; Randall, T.; Rudi, N. An Empirical Examination of the Decision to Invest in Fulfillment Capabilities: A Study of Internet Retailers. Manag. Sci. 2006, 52, 567–580. [Google Scholar] [CrossRef]

	



Barratt, M.; Kull, T.J.; Sodero, A.C. Inventory record inaccuracy dynamics and the role of employees within multi-channel distribution center inventory systems. J. Oper. Manag. 2018, 63, 6–24. [Google Scholar] [CrossRef]

	



Dai, B.; Chen, H.; Li, Y.; Zhang, Y.; Wang, X.; Deng, Y. Inventory replenishment planning of a distribution system with storage capacity constraints and multi-channel order fulfilment. Omega 2021, 102, 102356. [Google Scholar] [CrossRef]

	



Ghadge, A.; Bag, S.; Goswami, M.; Tiwari, M.K. Mitigating demand risk of durable goods in online retailing. Int. J. Retail. Distrib. Manag. 2020, 49, 165–186. [Google Scholar] [CrossRef]

	



Santos, V.; Sampaio, M.; Alliprandini, D.H. The impact of product variety on fill rate, inventory and sales performance in the consumer goods industry. J. Manuf. Technol. Manag. 2020, 31, 1481–1505. [Google Scholar] [CrossRef]

	



MacCarthy, B.L.; Zhang, L.; Muyldermans, L. Best Performance Frontiers for Buy-Online-Pickup-in-Store order fulfilment. Int. J. Prod. Econ. 2019, 211, 251–264. [Google Scholar] [CrossRef]

	



İzmirli, D.; Ekren, B.Y.; Kumar, V.; Pongsakornrungsilp, S. Omni-Chanel Network Design towards Circular Economy under In-ventory Share Policies. Sustainability 2021, 13, 2875. Available online: https://www.mdpi.com/2071-1050/13/5/2875/htm (accessed on 15 October 2021). [CrossRef]

	



Alawneh, F.; Zhang, G. Dual-channel warehouse and inventory management with stochastic demand. Transp. Res. Part E Logist. Transp. Rev. 2018, 112, 84–106. [Google Scholar] [CrossRef]

	



Song, Z.; He, S.; Xu, G. Decision and Coordination of Fresh Produce Three-Layer E-Commerce Supply Chain: A New Framework. IEEE Access 2018, 7, 30465–30486. [Google Scholar] [CrossRef]

	



Mason, S.J.; Ribera, P.M.; Farris, J.A.; Kirk, R.G. Integrating the warehousing and transportation functions of the supply chain. Transp. Res. Part E Logist. Transp. Rev. 2003, 39, 141–159. [Google Scholar] [CrossRef]

	



Beheshti, H.M. A decision support system for improving performance of inventory management in a supply chain network. Int. J. Prod. Perform. Manag. 2010, 59, 452–467. [Google Scholar] [CrossRef]

	



Vafaei, A.; Yaghoubi, S.; Tajik, J.; Barzinpour, F. Designing a sustainable multi-channel supply chain distribution network: A case study. J. Clean. Prod. 2020, 251, 119628. [Google Scholar] [CrossRef]

	



bin Illyas Tan, M.I.; bt Ibrahim, I.S. A survey on supply chain management and E-Commerce technology adoption among logistics service providers in Johor. World Acad. Sci. Eng. Technol. 2010, 65, 678–683. [Google Scholar]

	



Ducret, R. Research in Transportation Business & Management Parcel deliveries and urban logistics: Changes and challenges in the courier express and parcel sector in Europe—The French case. Res. Transp. Bus. Manag. 2014, 11, 15–22. [Google Scholar]

	



Allen, J.; Piecyk, M.; Piotrowska, M.; McLeod, F.; Cherrett, T.; Ghali, K.; Nguyen, T.; Bektas, T.; Bates, O.; Friday, A.; et al. Understanding the impact of e-commerce on last-mile light goods vehicle activity in urban areas: The case of London. Transp. Res. Part D Transp. Environ. 2018, 61, 325–338. [Google Scholar] [CrossRef]

	



Janjevic, M.; Winkenbach, M. Characterizing urban last-mile distribution strategies in mature and emerging e-commerce markets. Transp. Res. Part A Policy Pract. 2020, 133, 164–196. [Google Scholar] [CrossRef]

	



Xu, M.; Ferrand, B.; Roberts, M. The last mile of e-commerce—unattended delivery from the consumers and eTailers’ perspectives. Int. J. Electron. Mark. Retail. 2008, 2, 20–38. [Google Scholar] [CrossRef]

	



Huang, Y.; Savelsbergh, M.; Zhao, L. Designing logistics systems for home delivery in densely populated urban areas. Transp. Res. Part B Methodol. 2018, 115, 95–125. [Google Scholar] [CrossRef]

	



Alsibaei, M.; Haridy, S.; Badar, M.A. Factors Affecting Same Day Delivery in the UAE. In Proceedings of the 2019 8th International Conference on Modeling Simulation and Applied Optimization (ICMSAO), Manama, Bahrain, 15–17 April 2019; pp. 1–5. [Google Scholar]

	



Muñoz-Villamizar, A.; Velázquez-Martínez, J.C.; Haro, P.; Ferrer, A.; Mariño, R. The environmental impact of fast shipping ecom-merce in inbound logistics operations: A case study in Mexico. J. Clean Prod. 2021, 283, 125400. [Google Scholar] [CrossRef]

	



Cárdenas, I.; Beckers, J.; Vanelslander, T. E-commerce last-mile in Belgium: Developing an external cost delivery index. Res. Transp. Bus. Manag. 2017, 24, 123–129. [Google Scholar] [CrossRef]

	



Lim, S.F.W.; Winkenbach, M. Configuring the Last-Mile in Business-to-Consumer E-Retailing. Calif. Manag. Rev. 2019, 61, 132–154. [Google Scholar] [CrossRef]

	



Deng, Q.; Fang, X.; Lim, Y.F. Urban Consolidation Center or Peer-to-Peer Platform? The Solution to Urban Last-Mile Delivery. Prod. Oper. Manag. 2021, 30, 997–1013. [Google Scholar] [CrossRef]

	



Kandula, S.; Krishnamoorthy, S.; Roy, D. A prescriptive analytics framework for efficient E-commerce order delivery. Decis. Support. Syst. 2021, 147, 113584. [Google Scholar] [CrossRef]

	



Seghezzi, A.; Mangiaracina, R.; Tumino, A.; Perego, A. ‘Pony express’ crowdsourcing logistics for last-mile delivery in B2C e-commerce: An economic analysis. Int. J. Logist. Res. Appl. 2021, 24, 456–472. [Google Scholar] [CrossRef]

	



Srinivas, S.S.; Marathe, R.R. Moving towards “mobile warehouse”: Last-mile logistics during COVID-19 and beyond. Transp Res. Interdiscip. Perspect. 2021, 10, 6–11. [Google Scholar] [CrossRef]

	



Burinskienė, A. Designing a Multi-Stage Transport System Serving e-Commerce Activity. Sustainability 2021, 13, 6154. [Google Scholar] [CrossRef]

	



Zhou, L.; Wang, X.; Ni, L.; Lin, Y. Location-Routing Problem with Simultaneous Home Delivery and Customer’s Pickup for City Distribution of Online Shopping Purchases. Sustainability 2016, 8, 828. [Google Scholar] [CrossRef]

	



Lim, S.F.; Srai, J. Examining the anatomy of last-mile distribution in e-commerce omnichannel retailing: A supply network configuration approach. Int. J. Oper. Prod. Manag. 2018, 38, 1735–1764. [Google Scholar] [CrossRef]

	



Bergmann, F.M.; Wagner, S.M.; Winkenbach, M. Integrating first-mile pickup and last-mile delivery on shared vehicle routes for efficient urban e-commerce distribution. Transp. Res. Part B Methodol. 2020, 131, 26–62. [Google Scholar] [CrossRef]

	



Steinker, S.; Hoberg, K.; Thonemann, U.W. The Value of Weather Information for E-Commerce Operations. Prod. Oper. Manag. 2017, 26, 1854–1874. [Google Scholar] [CrossRef]

	



Klein, R.; Neugebauer, M.; Ratkovitch, D.; Steinhardt, C. Differentiated Time Slot Pricing Under Routing Considerations in Attended Home Delivery. Transp. Sci. 2019, 53, 236–255. [Google Scholar] [CrossRef]

	



Mackert, J.; Steinhardt, C.; Klein, R. Integrating Customer Choice in Differentiated Slotting for Last-Mile Logistics. Logist. Res. 2019, 12. [Google Scholar] [CrossRef]

	



Ying, W.; Dayong, S. Multi-agent framework for third party logistics in E-commerce. Expert Syst. Appl. 2005, 29, 431–436. [Google Scholar] [CrossRef]

	



Darwish, S.M.; Abdel-Samee, B.E. Game Theory Based Solver for Dynamic Vehicle Routing Problem. In Advances in Intelligent Systems and Computing; Springer: Berlin/Heidelberg, Germany, 2019; pp. 133–142. [Google Scholar]

	



Du, T.C.; Li, E.Y.; Chou, D. Dynamic vehicle routing for online B2C delivery. Omega 2005, 33, 33–45. [Google Scholar] [CrossRef]

	



Slater, A. Specification for a dynamic vehicle routing and scheduling system. Int. J. Transp. Manag. 2002, 1, 29–40. [Google Scholar] [CrossRef]

	



Özarık, S.S.; Veelenturf, L.P.; Van Woensel, T.; Laporte, G. Optimizing e-commerce last-mile vehicle routing and scheduling under uncertain customer presence. Transp. Res. Part E Logist. Transp. Rev. 2021, 148, 102263. [Google Scholar] [CrossRef]

	



Vinsensius, A.; Wang, Y.; Chew, P.; Lee, H. Dynamic Incentive Mechanism for Delivery Slot Management in E-Commerce Attended Home Delivery. Transp. Sci. 2020, 54, 567–587. [Google Scholar] [CrossRef]

	



Agatz, N.; Campbell, A.; Fleischmann, M.; Savelsbergh, M. Time Slot Management in Attended Home Delivery. Transp. Sci. 2011, 45, 435–449. [Google Scholar] [CrossRef]

	



Masmoudi, M.; Benaissa, M.; Chabchoub, H. Optimisation of e-commerce logistics distribution system: Problem modelling and exact resolution. Int. J. Bus. Perform. Supply Chain Model. 2014, 6, 358. [Google Scholar] [CrossRef]

	



Sanabria-Rey, J.G.; Solano-Charris, E.L.; Vega-Mejía, C.A.; Quintero-Araújo, C.L. Solving Last-Mile Deliveries for Dairy Products Using a Biased Randomization-Based Spreadsheet. A Case Study. Am. J. Math. Manag. Sci. 2021, 1–16. [Google Scholar] [CrossRef]

	



Li, L.; Chen, Y.; Meng, J. Improved Tabu Search Algorithm for Solving the Vehicle Routing Problem with Soft Time Windows in B2C Environment. In Proceedings of the 2020 Chinese Control and Decision Conference (CCDC), Hefei, China, 22–24 August 2020; pp. 3629–3633. [Google Scholar]

	



Wang, Z.; Liang, W.; Hu, X. A metaheuristic based on a pool of routes for the vehicle routing problem with multiple trips and time windows A metaheuristic based on a pool of routes for the vehicle routing problem with multiple trips and time windows. J. Oper. Res. Soc. 2014, 65, 37–48. [Google Scholar] [CrossRef]

	



Liu, L.; Li, K.; Liu, Z. A capacitated vehicle routing problem with order available time in e-commerce industry. Eng. Optim. 2017, 49, 449–465. [Google Scholar] [CrossRef]

	



Jia, Y.-H.; Chen, W.-N.; Gu, T.; Zhang, H.; Yuan, H.; Lin, Y.; Yu, W.-J.; Zhang, J. A Dynamic Logistic Dispatching System with Set-Based Particle Swarm Optimization. IEEE Trans. Syst. Man. Cybern. Syst. 2017, 48, 1607–1621. [Google Scholar] [CrossRef]

	



Campbell, A.; Savelsbergh, M. Decision Support for Consumer Direct Grocery Initiatives. Transp. Sci. 2005, 39, 313–327. [Google Scholar] [CrossRef]

	



Ngoenriang, N.; Sawadsitang, S.; Leangsuksun, C.; Niyato, D.; Tan, P.S. Joint Vehicle Routing and Loading in Delivery Planning: A Stochastic Programming Approach. In Proceedings of the 2019 IEEE 89th Vehicular Technology Conference (VTC2019-Spring), Kuala Lumpur, Malaysia, 28 April–1 May 2019; pp. 1–5. [Google Scholar]

	



Zhang, D.; Cai, S.; Ye, F.; Si, Y.-W.; Nguyen, T.T. A hybrid algorithm for a vehicle routing problem with realistic constraints. Inf. Sci. 2017, 394–395, 167–182. [Google Scholar] [CrossRef]

	



Abdulkader, M.; Gajpal, Y.; ElMekkawy, T.Y. Vehicle routing problem in omni-channel retailing distribution systems. Int. J. Prod. Econ. 2018, 196, 43–55. [Google Scholar] [CrossRef]

	



Guerrero-Lorente, J.; Gabor, A.F.; Ponce-Cueto, E. Omnichannel logistics network design with integrated customer preference for deliveries and returns. Comput. Ind. Eng. 2020, 144, 106433. [Google Scholar] [CrossRef]

	



Ramaekers, K.; Caris, A.; Moons, S.; Van Gils, T. Using an integrated order picking-vehicle routing problem to study the impact of delivery time windows in e-commerce. Eur. Transp. Res. Rev. 2018, 10, 56. [Google Scholar] [CrossRef]

	



Zhang, J.; Wang, X.; Huang, K. On-line scheduling of order picking and delivery with multiple zones and limited vehicle capacity. Omega 2018, 79, 104–115. [Google Scholar] [CrossRef]

	



Shao, S.; Xu, G.; Li, M.; Huang, G.Q. Synchronizing e-commerce city logistics with sliding time windows. Transp. Res. Part E Logist. Transp. Rev. 2019, 123, 17–28. [Google Scholar] [CrossRef]

	



Alhujaylan, A.I.; Hosny, M.I. Hybrid Clustering Algorithms with GRASP to Construct an Initial Solution for the MVPPDP. Comput. Mater. Contin. 2020, 62, 1025–1051. [Google Scholar] [CrossRef]

	



Shi, Y.; Chen, M.; Qu, T.; Liu, W. Vehicle Routing Problem of an Innovative B2C and O2O Joint Distribution Service. Procedia CIRP 2019, 83, 680–683. [Google Scholar] [CrossRef]

	



Sun, P.; Veelenturf, L.P.; Hewitt, M.; Van Woensel, T. Adaptive large neighborhood search for the time-dependent profitable pickup and delivery problem with time windows. Transp. Res. Part E Logist. Transp. Rev. 2020, 138, 101942. [Google Scholar] [CrossRef]

	



Wang, Y.; Lei, L.; Zhang, D.; Lee, L.H. Towards delivery-as-a-service: Effective neighborhood search strategies for integrated delivery optimization of E-commerce and static O2O parcels. Transp. Res. Part B Methodol. 2020, 139, 38–63. [Google Scholar] [CrossRef]

	



Zhang, M.; Pratap, S.; Zhao, Z.; Prajapati, D.; Huang, G.Q. Forward and reverse logistics vehicle routing problems with time horizons in B2C e-commerce logistics. Int. J. Prod. Res. 2021, 59, 6291–6310. [Google Scholar] [CrossRef]

	



Liu, W. Route Optimization for Last-Mile Distribution of Rural E-Commerce Logistics Based on Ant Colony Optimization. IEEE Access 2020, 8, 12179–12187. [Google Scholar] [CrossRef]

	



Rai, H.B.; Verlinde, S.; Macharis, C.; Schoutteet, P.; Vanhaverbeke, L. Logistics outsourcing in omnichannel retail: State of practice and service recommendations. Int. J. Phys. Distrib. Logist. Manag. 2019, 49, 267–286. [Google Scholar]

	



Gao, T.-G.; Huang, M.; Wang, Q.; Wang, X.-W. Dynamic organization model of automated negotiation for 3PL providers selection. Inf. Sci. 2020, 531, 139–158. [Google Scholar] [CrossRef]

	



Zhou, C.; Stephen, A.; Cao, X.; Wang, S. A data-driven business intelligence system for large-scale semi-automated logistics facilities. Int. J. Prod. Res. 2021, 59, 2250–2268. [Google Scholar] [CrossRef]

	



Liu, Y.; Han, D.; Wang, L.; Xu, C.-Z. HGHA: Task allocation and path planning for warehouse agents. Assem. Autom. 2021, 41, 165–173. [Google Scholar] [CrossRef]

	



Delfmann, W.; Albers, S.; Gehring, M. The impact of electronic commerce on logistics service providers. Int. J. Phys. Distrib. Logist. Manag. 2002, 32, 203–222. [Google Scholar] [CrossRef]

	



Nuengphasuk, M.; Samanchuen, T. Selection of Logistics Service Provider for e-Commerce Using AHP and TOPSIS: A Case Study of SMEs in Thailand. In Proceedings of the 2019 4th Technology Innovation Management and Engineering Science International Conference (TIMES-iCON) 2019, Bangkok, Thailand, 11–13 December 2019. [Google Scholar]

	



Ponce, D.; Contreras, I.; Laporte, G. E-commerce shipping through a third-party supply chain. Transp. Res. Part E Logist. Transp. Rev. 2020, 140, 101970. [Google Scholar] [CrossRef]

	



Tyan, J.; Wang, F.; Du, T.; Tyan, J.C.; Wang, F.K.; Du, T. Applying collaborative transportation management models in global third-party logistics Applying collaborative transportation management models in global third-party logistics. Int. J. Comput. Integr. Manuf. 2010, 16, 283–291. [Google Scholar] [CrossRef]

	



Durand, B.; Mahjoub, S.; Senkel, M. Delivering to Urban Online Shoppers: The Gains from “Last-Mile” Pooling. Supply Chain. Forum Int. J. 2013, 14, 22–31. [Google Scholar] [CrossRef]

	



He, P.; Zhang, S.; He, C. Impacts of logistics resource sharing on B2C E-commerce companies and customers. Electron. Commer. Res. Appl. 2019, 34, 100820. [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]

	



Niu, B.; Xie, F.; Chen, L.; Xu, X. Join logistics sharing alliance or not? Incentive analysis of competing E-commerce firms with promised-delivery-time. Int. J. Prod. Econ. 2020, 224, 107553. [Google Scholar] [CrossRef]

	



Qin, X.; Liu, Z.; Tian, L. The strategic analysis of logistics service sharing in an e-commerce platform. Omega 2020, 92, 102153. [Google Scholar] [CrossRef]

	



Zhang, M.; Pratap, S.; Huang, G.Q.; Zhao, Z. Optimal collaborative transportation service trading in B2B e-commerce logistics. Int. J. Prod. Res. 2017, 55, 5485–5501. [Google Scholar] [CrossRef]

	



Schöder, D.; Ding, F.; Campos, J.K. The Impact of E-Commerce Development on Urban Logistics Sustainability. Open J. Soc. Sci. 2016, 4, 1–6. [Google Scholar] [CrossRef]

	



Rotem-Mindali, O.; Weltevreden, J.W.J. Transport effects of e-commerce: What can be learned after years of research? Transp. 2013, 40, 867–885. [Google Scholar] [CrossRef]

	



Marcucci, E.; Gatta, V.; Le Pira, M.; Chao, T.; Li, S. Bricks or clicks? Consumer channel choice and its transport and environmental implications for the grocery market in Norway. Cities 2021, 110, 103046. [Google Scholar] [CrossRef]

	



Kiba-Janiak, M.; Marcinkowski, J.; Jagoda, A.; Skowrońska, A. Sustainable last mile delivery on e-commerce market in cities from the perspective of various stakeholders. Literature review. Sustain. Cities Soc. 2021, 71, 102984. [Google Scholar] [CrossRef]

	



Caspersen, E.; Navrud, S. The sharing economy and consumer preferences for environmentally sustainable last mile deliveries. Transp. Res. Part D Transp. Environ. 2021, 95, 102863. [Google Scholar] [CrossRef]

	



Rai, H.B.; Broekaert, C.; Verlinde, S.; Macharis, C. Sharing is caring: How non-financial incentives drive sustainable e-commerce delivery. Transp Res. Part D Transp Environ. 2021, 93, 102794. [Google Scholar]

	



Liu, D.; Deng, Z.; Zhang, W.; Wang, Y.; Kaisar, E.I. Design of sustainable urban electronic grocery distribution network. Alex. Eng. J. 2020, 60, 145–157. [Google Scholar] [CrossRef]

	



Mokhtarian, P.L. A conceptual analysis of the transportation impacts of B2C e-commerce. Transportation 2004, 31, 257–284. [Google Scholar] [CrossRef]

	



Ignat, B.; Chankov, S. Do e-commerce customers change their preferred last-mile delivery based on its sustainability impact? Int. J. Logist. Manag. 2020, 31, 521–548. [Google Scholar] [CrossRef]

	



Chen, M.-C.; Wu, P.-J.; Hsu, Y.-H. An effective pricing model for the congestion alleviation of e-commerce logistics. Comput. Ind. Eng. 2019, 129, 368–376. [Google Scholar] [CrossRef]

	



Bonilla, D. Urban vans, e-commerce and road freight transport. Prod. Plan. Control. 2016, 27, 433–442. [Google Scholar] [CrossRef]

	



Carrillo, J.E.; Vakharia, A.J.; Wang, R. Environmental implications for online retailing. Eur. J. Oper. Res. 2014, 239, 744–755. [Google Scholar] [CrossRef]

	



Collins, A.T. Behavioural Influences on the Environmental Impact of Collection/Delivery Points. In Green Logistics and Transportation; Springer: Geneva, Switzerland, 2015; pp. 15–34. [Google Scholar]

	



Jiang, L.; Chang, H.; Zhao, S.; Dong, J.; Lu, W. A Travelling Salesman Problem with Carbon Emission Reduction in the Last Mile Delivery. IEEE Access 2019, 7, 61620–61627. [Google Scholar] [CrossRef]

	



Lenz, B. Will Electronic Commerce Help to Reduce Traffic in Agglomeration Areas? Transp. Res. Rec. J. Transp. Res. Board 2003, 1858, 39–46. [Google Scholar] [CrossRef]

	



Qiu, Y.; Zhou, D.; Du, Y.; Liu, J.; Pardalos, P.M.; Qiao, J. The two-echelon production routing problem with cross-docking satellites. Transp. Res. Part E Logist. Transp. Rev. 2021, 147, 102210. [Google Scholar] [CrossRef]

	



Velazquez, R.; Chankov, S. Environmental Impact of Last Mile Deliveries and Returns in Fashion E-Commerce: A Cross-Case Analysis of Six Retailers. In Proceedings of the 2019 IEEE International Conference on Industrial Engineering and Engineering Management (IEEM) 2019, Macao, Hong Kong, 15–18 December 2019; pp. 1099–1103. [Google Scholar]

	



Ji, S.-F.; Luo, R.-J.; Peng, X.-S. A probability guided evolutionary algorithm for multi-objective green express cabinet assignment in urban last-mile logistics. Int. J. Prod. Res. 2018, 57, 3382–3404. [Google Scholar] [CrossRef]

	



Villa, R.; Monzón, A. A Metro-Based System as Sustainable Alternative for Urban Logistics in the Era of E-Commerce. Sustainability 2021, 13, 4479. [Google Scholar] [CrossRef]

	



Patella, S.; Grazieschi, G.; Gatta, V.; Marcucci, E.; Carrese, S. The Adoption of Green Vehicles in Last Mile Logistics: A Systematic Review. Sustainability 2020, 13, 6. [Google Scholar] [CrossRef]

	



Lazarević, D.; Švadlenka, L.; Radojičić, V.; Dobrodolac, M. New Express Delivery Service and Its Impact on CO2 Emissions. Sustainability 2020, 12, 456. [Google Scholar] [CrossRef]

	



Alves, R.; da Lima, R.S.; de Sena, D.C.; de Pinho, A.F.; Holguín-Veras, J. Agent-Based Simulation Model for Evaluating Urban Freight Policy to E-Commerce. Sustainability 2019, 11, 4020. Available online: https://www.mdpi.com/2071-1050/11/15/4020/htm (accessed on 15 October 2021). [CrossRef]

	



Liao, W.; Wang, T. A Novel Collaborative Optimization Model for Job Shop Production–Delivery Considering Time Window and Carbon Emission. Sustainability 2019, 11, 2781. [Google Scholar] [CrossRef]

	



Brown, J.R.; Guiffrida, A.L. Carbon emissions comparison of last mile delivery versus customer pickup. Int. J. Logist. Res. Appl. 2014, 17, 503–521. [Google Scholar] [CrossRef]

	



Lin, J.; Zhou, W.; Du, L. Is on-demand same day package delivery service green? Transp. Res. Part D Transp. Environ. 2018, 61, 118–139. [Google Scholar] [CrossRef]

	



Giuffrida, M.; Mangiaracina, R.; Miragliotta, G.; Perotti, S.; Tumino, A. Modelling the environmental impact of omni-channel purchasing in the apparel industry: The role of logistics. Int. J. Logist. Syst. Manag. 2019, 34, 431–456. [Google Scholar]

	



Fikar, C. A decision support system to investigate food losses in e-grocery deliveries. Comput. Ind. Eng. 2018, 117, 282–290. [Google Scholar] [CrossRef]

	



Prajapati, D.; Harish, A.R.; Daultani, Y.; Singh, H.; Pratap, S. A Clustering Based Routing Heuristic for Last-Mile Logistics in Fresh Food E-Commerce. Glob. Bus. Rev. 2020, 0972150919889797. [Google Scholar] [CrossRef]

	



Tsang, Y.P.; Wu, C.H.; Lam, H.Y.; Choy, K.L.; Ho, G.T.S. Integrating Internet of Things and multi-temperature delivery planning for perishable food E-commerce logistics: A model and application. Int. J. Prod. Res. 2021, 59, 1534–1556. [Google Scholar] [CrossRef]

	



Beitzen-Heineke, E.F.; Ozkan, N.; Reefke, H. The prospects of zero-packaging grocery stores to improve the social and environmental impacts of the food supply chain. J. Clean. Prod. 2017, 140, 1528–1541. [Google Scholar] [CrossRef]

	



Mangiaracina, R.; Perego, A.; Seghezzi, A.; Tumino, A. Innovative solutions to increase last-mile delivery efficiency in B2C e-commerce: A literature review. Int. J. Phys. Distrib. Logist. Manag. 2019, 49, 901–920. [Google Scholar] [CrossRef]

	



Tsai, Y.-T.; Tiwasing, P. Customers’ intention to adopt smart lockers in last-mile delivery service: A multi-theory perspective. J. Retail. Consum. Serv. 2021, 61, 102514. [Google Scholar] [CrossRef]

	



Deutsch, Y.; Golany, B. A parcel locker network as a solution to the logistics last mile problem. Int. J. Prod. Res. 2018, 56, 251–261. [Google Scholar] [CrossRef]

	



Punakivi, M.; Yrjo, H.; Holmstro, J. Solving the last mile issue: Reception box or delivery box? Int. J. Phys. Distrib. Logist. Manag. 2001, 31, 427–439. [Google Scholar] [CrossRef]

	



Punakivi, M.; Tanskanen, K. Increasing the cost efficiency of e-fulfilment using shared reception boxes. Int. J. Retail. Distrib. Manag. 2002, 30, 498–507. [Google Scholar] [CrossRef]

	



Weltevreden, J.W.J. B2c e-commerce logistics: The rise of collection-and-delivery points in The Netherlands. Int. J. Retail. Distrib Manag. 2008, 36, 638–660. [Google Scholar] [CrossRef]

	



Wang, X.; Wong, Y.D.; Li, K.X.; Yuen, K.F. A critical assessment of co-creating self-collection services in last-mile logistics. Int. J. Logist. Manag. 2021, 32, 846–871. [Google Scholar] [CrossRef]

	



Hagen, T.; Scheel-Kopeinig, S. Would customers be willing to use an alternative (chargeable) delivery concept for the last mile? Res. Transp. Bus. Manag. 2021, 39, 100626. [Google Scholar] [CrossRef]

	



Zenezini, G.; Lagorio, A.; Pinto, R.; De Marco, A.; Golini, R. The Collection-And-Delivery Points Implementation Process from the Courier, Express and Parcel Operator’s Perspective. IFAC-PapersOnLine 2018, 51, 594–599. [Google Scholar] [CrossRef]

	



Janjevic, M.; Winkenbach, M.; Merchán, D. Integrating collection-and-delivery points in the strategic design of urban last-mile e-commerce distribution networks. Transp. Res. Part E Logist. Transp. Rev. 2019, 131, 37–67. [Google Scholar] [CrossRef]

	



Milioti, C.; Pramatari, K.; Zampou, E. Choice of prevailing delivery methods in e-grocery: A stated preference ranking experiment. Int. J. Retail. Distrib. Manag. 2020, 49, 281–298. [Google Scholar] [CrossRef]

	



Zhen, L.; Wu, Y.; Wang, S.; Yi, W. Crowdsourcing mode evaluation for parcel delivery service platforms. Int. J. Prod. Econ. 2021, 235, 108067. [Google Scholar] [CrossRef]

	



Wang, Y.; Zhang, D.; Liu, Q.; Shen, F.; Lee, L.H. Towards enhancing the last-mile delivery: An effective crowd-tasking model with scalable solutions. Transp. Res. Part E Logist. Transp. Rev. 2016, 93, 279–293. [Google Scholar] [CrossRef]

	



Huang, K.; Ardiansyah, M.N. A decision model for last-mile delivery planning with crowdsourcing integration. Comput. Ind. Eng. 2019, 135, 898–912. [Google Scholar] [CrossRef]

	



Guo, X.; Jaramillo, Y.J.L.; Bloemhof-Ruwaard, J.; Claassen, G. On integrating crowdsourced delivery in last-mile logistics: A simulation study to quantify its feasibility. J. Clean. Prod. 2019, 241. [Google Scholar] [CrossRef]

	



Simoni, M.D.; Marcucci, E.; Gatta, V.; Claudel, C.G. Potential last-mile impacts of crowdshipping services: A simulation-based evaluation. Transportation 2020, 47, 1933–1954. [Google Scholar] [CrossRef]

	



Wu, Y.; Ding, Y.; Ding, S.; Savaria, Y.; Li, M. Autonomous Last-Mile Delivery Based on the Cooperation of Multiple Heterogeneous Unmanned Ground Vehicles. Math. Probl. Eng. 2021, 2021, 5546581. [Google Scholar] [CrossRef]

	



Moshref-Javadi, M.; Winkenbach, M. Applications and Research avenues for drone-based models in logistics: A classification and review. Expert Syst. Appl. 2021, 177, 114854. [Google Scholar] [CrossRef]

	



Lemardelé, C.; Estrada, M.; Pagès, L.; Bachofner, M. Potentialities of drones and ground autonomous delivery devices for last-mile logistics. Transp. Res. Part E Logist. Transp. Rev. 2021, 149, 102325. [Google Scholar] [CrossRef]

	



Simoni, M.D.; Kutanoglu, E.; Claudel, C.G. Optimization and analysis of a robot-assisted last mile delivery system. Transp. Res. Part E Logist. Transp. Rev. 2020, 142, 102049. [Google Scholar] [CrossRef]

	



Arnold, F.; Cardenas, I.D.; Sörensen, K.; Dewulf, W. Simulation of B2C e-commerce distribution in Antwerp using cargo bikes and delivery points. Eur. Transp. Res. Rev. 2017, 10, 2. [Google Scholar] [CrossRef]

	



Kapser, S.; Abdelrahman, M. Acceptance of autonomous delivery vehicles for last-mile delivery in Germany—Extending UTAUT2 with risk perceptions. Transp. Res. Part C Emerg. Technol. 2020, 111, 210–225. [Google Scholar] [CrossRef]

	



Barnes, C. Omni-Channel Retail—Challenges and Opportunities for Packaging Innovation. In Integrating the Packaging and Product Experience in Food and Beverages; Elsevier: Amsterdam, The Netherlands, 2016; pp. 59–76. [Google Scholar]

	



Ahire, S.L.; Malhotra, M.K.; Jensen, J.B. Carton-Mix Optimization for Walmart.com Distribution Centers. Interfaces 2015, 45, 341–357. [Google Scholar] [CrossRef]

	



Singh, M.; Ardjmand, E. Carton Set Optimization in E-commerce Warehouses: A Case Study. J. Bus. Logist. 2020, 41, 222–235. [Google Scholar] [CrossRef]

	



Freichel, S.L.K.; Wollenburg, J.; Wörtge, J.K. The role of packaging in omni-channel fashion retail supply chains—How can packaging contribute to logistics efficiency? Logist. Res. 2020, 13, 1–20. [Google Scholar]

	



Yang, G.; Mu, C.M. A Machine Learning Approach to Shipping Box Design. In Advances in Intelligent Systems and Computing; Springer: Berlin/Heidelberg, Germany, 2019; pp. 402–407. [Google Scholar]

	



Escursell, S.; Llorach-Massana, P.; Roncero, M.B. Sustainability in e-commerce packaging: A review. J. Clean. Prod. 2021, 280, 124314. [Google Scholar] [CrossRef] [PubMed]

	



Blumberg, D.F. Introduction to Management of Reverse Logistics and Closed Loop Supply Chain. 2005. Available online: https://books.google.it/books?hl=en&lr=&id=UMleOgIUC1YC&oi=fnd&pg=PP1&dq=Reverse+logistics+(RL)+in+e-commerce+is+when+goods+move+from+the+consumer+back+to+the+seller+or+manufacturer%3B+returned+products+may+be+resold+or+disposed+of+permanently+.&ots=Ct5K0 (accessed on 5 August 2021).

	



Garcia, K. Retailers Brace for Returns. Emarketer. 2018. Available online: https://www.emarketer.com/content/retailers-brace-for-returns-this-holiday-season (accessed on 5 August 2021).

	



Furukawa, T.; Kusukawa, E.; Ohta, H. Utility of Outsourcing Service Agency for Return Processing Operation en Online Sales. J. Jpn. Ind Manag. Assoc. 2006, 57, 303–313. [Google Scholar]

	



Skinner, L.R.; Bryant, P.T.; Richey, R.G. Examining the impact of reverse logistics disposition strategies. Int. J. Logist. Syst. Manag. 2005, 10, 275–292. [Google Scholar] [CrossRef]

	



Frei, R.; Jack, L.; Brown, S. Product returns: A growing problem for business, society and environment. Int. J. Oper. Prod. Manag. 2020, 40, 1613–1621. [Google Scholar] [CrossRef]

	



Wang, J.; Chen, H.; Rogers, D.S.; Ellram, L.M.; Grawe, S.J. A bibliometric analysis of reverse logistics research (1992–2015) and opportunities for future research. Int. J. Phys. Distrib. Logist. Manag. 2017, 47, 666–687. [Google Scholar] [CrossRef]

	



Stock, J.R.; Mulki, J.P. Product Returns Processing: An Examination of Practices of Manufacturers, Wholesalers/Distributors, and Retailers. J. Bus. Logist. 2009, 30, 33–62. [Google Scholar] [CrossRef]

	



de Koster, R.B.M.; de Brito, M.P.; Van de Vendel, M.A. Return handling: An exploratory study with nine retailer warehouses. Int. J. Retail Distrib Manag. 2002, 30, 407–421. [Google Scholar] [CrossRef]

	



Abraham, N. The apparel aftermarket in India—A case study focusing on reverse logistics. J. Fash Mark. Manag. 2011, 15, 211–227. [Google Scholar] [CrossRef]

	



Bernon, M.; Rossi, S.; Cullen, J. Retail reverse logistics: A call and grounding framework for research. Int. J. Phys. Distrib. Logist. Manag. 2011, 41, 484–510. [Google Scholar] [CrossRef]

	



Bernon, M.; Cullen, J.; Gorst, J. Online retail returns management: Integration within an omni-channel distribution context. Int. J. Phys. Distrib. Logist. Manag. 2016, 46, 584–605. [Google Scholar] [CrossRef]

	



de Leeuw, S.; Minguela-rata, B.; Sabet, E.; Boter, J.; Sigurðardóttir, R. Trade-offs in managing commercial consumer returns for online apparel retail. Int. J. Oper. Prod. Manag. 2016, 36, 710–731. [Google Scholar] [CrossRef]

	



Mahadevan, K. Collaboration in reverse: A conceptual framework for reverse logistics operations. Int. J. Product. Perform. Manag. 2019, 68, 482–504. [Google Scholar] [CrossRef]

	



Garg, C.P. A robust hybrid decision model to evaluate critical factors of reverse logistics implementation using Grey-DEMATEL framework. Opsearch 2020, 57, 837. [Google Scholar] [CrossRef]

	



Nel, J.D. A conceptual framework for reverse logistics challenges in e-commerce Amanda Badenhorst. Int. J. Bus. Perform. Manag. 2020, 21, 114–131. [Google Scholar] [CrossRef]

	



Ramanathan, R. An empirical analysis on the influence of risk on relationships between handling of product returns and customer loyalty in E-commerce. Int. J. Prod. Econ. 2011, 130, 255–261. [Google Scholar] [CrossRef]

	



Griffis, S.E.; Rao, S.; Goldsby, T.J.; Niranjan, T.T. The customer consequences of returns in online retailing: An empirical analysis. J. Oper. Manag. 2012, 30, 282–294. [Google Scholar] [CrossRef]

	



Rao, S.; Rabinovich, E.; Raju, D. The role of physical distribution services as determinants of product returns in Internet retailing. J. Oper. Manag. 2014, 32, 295–312. [Google Scholar] [CrossRef]

	



Geethan, K.A.V.; Jose, S.; Chandar, C.S. Methodology for Performance Evaluation of Reverse Supply Chain. Int. J. Eng. Technol. 2011, 3, 213–224. [Google Scholar]

	



Alumur, S.A.; Nickel, S.; Saldanha-Da-Gama, F.; Verter, V. Multi-period reverse logistics network design. Eur. J. Oper. Res. 2012, 220, 67–78. [Google Scholar] [CrossRef]

	



Guo, J.; Liu, X.; Jo, J. Dynamic joint construction and optimal operation strategy of multi-period reverse logistics network: A case study of Shanghai apparel E-commerce enterprises. J. Intell Manuf. 2017, 28, 819–831. [Google Scholar] [CrossRef]

	



Lee, D.; Bian, W.; Dong, M. Multiproduct Distribution Network Design of Third-Party Logistics Providers with Reverse Logistics Operations. Transp Res. Rec. 2007, 2008, 26–33. [Google Scholar] [CrossRef]

	



Lieckens, K.; Vandaele, N. Reverse logistics network design with stochastic lead times. Comput. Oper. Res. 2007, 34, 395–416. [Google Scholar] [CrossRef]

	



Min, H.; Jeung, H.; Seong, C. A genetic algorithm approach to developing the multi-echelon reverse logistics network for product returns. Omega 2006, 34, 56–69. [Google Scholar] [CrossRef]

	



Min, H.; Ko, H. The dynamic design of a reverse logistics network from the perspective of third-party logistics service providers. Int. J. Prod. Econ. 2008, 113, 176–192. [Google Scholar] [CrossRef]

	



Paper, R.; Zaarour, N.; Melachrinoudis, E.; Solomon, M.; Min, H. A Reverse Logistics Network Model for Handling Returned Products Regular Paper. Int. J. Eng. Bus. Manag. 2014, 6, 13. [Google Scholar]

	



Gomes, I.M.S.; Barbosa-Povoa, A.P.; Novais, A.Q. An optimization model for the design of a capacitated multi-product reverse logistics network with uncertainty. Eur. J. Oper. Res. 2007, 179, 1063–1077. [Google Scholar]

	



Xiaoyan, Q.; Yong, H.; Qinli, D.; Stokes, P. Reverse logistics network design model based on e-commerce. Int. J. Organ. Anal. 2012, 20, 251–261. [Google Scholar] [CrossRef]

	



Lin, W.; Lee, H.; Lee, Y. A Decision Model for Reverse Logistics Service Providers in Determining Robust Optimal Processing Quantities of Returned Products a Decision Model for Reverse Logistics Service Providers in Determining Robust Optimal Processing Quantities of Returned Products. J. Chin. Inst. Ind. Eng. 2010, 26, 397–410. [Google Scholar]

	



Niknejad, A.; Petrovic, D. Optimisation of integrated reverse logistics networks with different product recovery routes. Eur. J. Oper. Res. 2014, 238, 143–154. [Google Scholar] [CrossRef]

	



Batarfi, R.; Jaber, M.Y.; Aljazzar, S.M. A profit maximization for a reverse logistics dual-channel supply chain with a return policy. Comput. Ind. Eng. 2017, 106, 58–82. [Google Scholar] [CrossRef]

	



Serrato, M.A.; Ryan, S.M.; Gaytán, J.; Ryan, S.M.; Gaytán, J. A Markov decision model to evaluate outsourcing in reverse logistics. Int. J. Prod. Res. 2010, 45, 4289–4315. [Google Scholar] [CrossRef]

	



Agarwal, V.; Govindan, K.; Darbari, J.D.; Jha, P.C. An optimization model for sustainable solutions towards implementation of reverse logistics under collaborative framework. Int. J. Syst. Assur. Eng. Manag. 2016, 7, 480–487. [Google Scholar] [CrossRef]

	



Srivastava, S.K. Network design for reverse logistics. Omega 2008, 36, 535–548. [Google Scholar] [CrossRef]

	



Guo, J.; Wang, X.; Fan, S.; Gen, M. Forward and reverse logistics network and route planning under the environment of low-carbon emissions: A case study of Shanghai fresh food E-commerce enterprises. Comput. Ind. Eng. 2017, 106, 351–360. [Google Scholar] [CrossRef]

	



Dutta, P.; Mishra, A.; Khandelwal, S.; Katthawala, I. A multiobjective optimization model for sustainable reverse logistics in Indian E-commerce market. J. Clean. Prod. 2020, 249, 119348. [Google Scholar] [CrossRef]

	



Chen, C.; Pan, S.; Wang, Z.; Zhong, R.Y. Using taxis to collect citywide E-commerce reverse flows: A crowdsourcing solution. Int. J. Prod. Res. 2017, 55, 1833–1844. [Google Scholar] [CrossRef]

	



Aćimović, S.; Mijušković, V.; Rajić, V. The impact of reverse logistics onto green supply chain competitiveness evidence from Serbian consumers. Int. J. Retail Distrib Manag. 2020, 48, 1003–1021. [Google Scholar] [CrossRef]

	



De Koster, R.; Johnson, A.L.; Roy, D. Warehouse design and management. Int. J. Prod. Res. 2017, 55, 6327–6330. [Google Scholar] [CrossRef]

	



Zhang, J.; Onal, S.; Das, S. The dynamic stocking location problem—Dispersing inventory in fulfillment warehouses with explosive storage. Int. J. Prod. Econ. 2020, 224, 107550. [Google Scholar] [CrossRef]

	



Eriksson, E.; Norrman, A.; Kembro, J. Contextual adaptation of omni-channel grocery retailers’ online fulfilment centres. Int. J. Retail. Distrib. Manag. 2019, 47, 1232–1250. [Google Scholar] [CrossRef]

	



de Koster, R.; Le-Duc, T.; Roodbergen, K.J. Design and control of warehouse order picking: A literature review. Eur. J. Oper. Res. 2007, 182, 481–501. [Google Scholar] [CrossRef]

	



Bozer, Y.A.; Aldarondo, F. A simulation-based comparison of two goods-to-person order picking systems in an online retail setting. Int. J. Prod. Res. 2018, 56, 3838–3858. [Google Scholar] [CrossRef]

	



Dallari, F.; Marchet, G.; Melacini, M. Design of order picking system. Int. J. Adv. Manuf. Technol. 2009, 42, 1–12. [Google Scholar] [CrossRef]

	



Da Silva, D.D.; De Vasconcelos, N.V.C.; Cavalcante, C.A.V. Multicriteria decision model to support the assignment of storage location of products in a warehouse. Math. Probl. Eng. 2015, 2015, 481950. [Google Scholar] [CrossRef]

	



Shah, B.; Khanzode, V. A comprehensive review and proposed framework to design lean storage and handling systems. Int. J. Adv. Oper. Manag. 2015, 7, 274–299. [Google Scholar] [CrossRef]

	



Yuan, R.; Cezik, T.; Graves, S.C. Stowage decisions in multi-zone storage systems. Int. J. Prod. Res. 2017, 56, 333–343. [Google Scholar] [CrossRef]

	



Micale, R.; La Fata, C.; La Scalia, G. A combined interval-valued ELECTRE TRI and TOPSIS approach for solving the storage location assignment problem. Comput. Ind. Eng. 2019, 135, 199–210. [Google Scholar] [CrossRef]

	



Chuang, Y.F.; Lee, H.T.; Lai, Y.C. Item-associated cluster assignment model on storage allocation problems. Comput. Ind. Eng. 2012, 63, 1171–1177. [Google Scholar] [CrossRef]

	



Bahrami, B.; Aghezzaf, E.H.; Limère, V. Enhancing the order picking process through a new storage assignment strategy in for-ward-reserve area. Int. J. Prod. Res. 2019, 57, 6593–6614. [Google Scholar] [CrossRef]

	



Weidinger, F.; Boysen, N. Scattered Storage: How to Distribute Stock Keeping Units All Around a Mixed-Shelves Warehouse. Transp. Sci. 2018, 52, 1412–1427. [Google Scholar] [CrossRef]

	



Jiang, W.; Liu, J.; Dong, Y.; Wang, L. Assignment of duplicate storage locations in distribution centres to minimise walking distance in order picking. Int. J. Prod. Res. 2020, 59, 4457–4471. [Google Scholar] [CrossRef]

	



Bahrai, B.; Aghezzaf, E.H.; Limere, V. Using simulation to analyze picker blocking in manual order picking systems. Procedia Manuf. 2017, 11, 1798–1808. [Google Scholar] [CrossRef]

	



Vanheusden, S.; van Gils, T.; Caris, A.; Ramaekers, K.; Braekers, K. Operational workload balancing in manual order picking. Comput. Ind. Eng. 2020, 141, 106269. [Google Scholar] [CrossRef]

	



Eisenstein, D.D. Analysis and optimal design of discrete order picking technologies along a line. Nav. Res. Logist. 2008, 55, 350–362. [Google Scholar] [CrossRef]

	



Yang, P.; Zhao, Z.; Guo, H. Order batch picking optimization under different storage scenarios for e-commerce warehouses. Transp. Res. Part E Logist. Transp. Rev. 2020, 136, 101897. [Google Scholar] [CrossRef]

	



Yang, P.; Zhao, Z.; Shen, Z.-J.M. A flow picking system for order fulfillment in e-commerce warehouses. IISE Trans. 2021, 53, 541–551. [Google Scholar] [CrossRef]

	



Pan, J.C.-H.; Wu, M.-H. A study of storage assignment problem for an order picking line in a pick-and-pass warehousing system. Comput. Ind. Eng. 2009, 57, 261–268. [Google Scholar] [CrossRef]

	



Pan, J.C.-H.; Shih, P.-H.; Wu, M.-H. Order batching in a pick-and-pass warehousing system with group genetic algorithm. Omega 2015, 57, 238–248. [Google Scholar] [CrossRef]

	



Schrotenboer, A.H.; Wruck, S.; Roodbergen, K.J.; Veenstra, M.; Dijkstra, A.S. Order picker routing with product returns and interaction delays. Int. J. Prod. Res. 2017, 55, 6394–6406. [Google Scholar] [CrossRef]

	



Guo, H.; Yang, P.; Xu, T.; Zhang, C. Local Return Routing Strategy in a Flow-Picking System. In Proceedings of the 2019 IEEE 6th International Conference on Industrial Engineering and Applications (ICIEA), Tokyo, Japan, 12–15 April 2019; pp. 903–907. [Google Scholar]

	



Van Der Gaast, J.P.; De Koster, R.B.M.; Adan, I.J.B.F. Optimizing product allocation in a polling-based milkrun picking system. IISE Trans. 2019, 51, 486–500. [Google Scholar] [CrossRef]

	



Liang, J.; Wu, Z.; Zhu, C.; Zhang, Z.-H. An estimation distribution algorithm for wave-picking warehouse management. J. Intell. Manuf. 2020, 1–14. [Google Scholar] [CrossRef]

	



Dąbrowska, A.; Giel, R.; Plewa, M. The Picking Process Model in e-Commerce Industry. In Advances in Intelligent Systems and Computing; Springer: Geneva, Switzerland, 2019; pp. 123–131. [Google Scholar]

	



Zhang, J.; Wang, X.; Huang, K. Integrated on-line scheduling of order batching and delivery under B2C e-commerce. Comput. Ind. Eng. 2016, 94, 280–289. [Google Scholar] [CrossRef]

	



Moons, S.; Braekers, K.; Ramaekers, K.; Caris, A.; Arda, Y. The value of integrating order picking and vehicle routing decisions in a B2C e-commerce environment. Int. J. Prod. Res. 2019, 57, 6405–6423. [Google Scholar] [CrossRef]

	



Kong, X.T.; Yang, X.; Peng, K.; Li, C.Z. Cyber physical system-enabled synchronization mechanism for pick-and-sort ecommerce order fulfilment. Comput. Ind. 2020, 118, 103220. [Google Scholar] [CrossRef]

	



Kong, X.T.; Huang, G.Q.; Du, M.L. A Physical Emulation Model of Cellular Warehousing for E-commerce Logistics. Procedia CIRP 2019, 83, 339–344. [Google Scholar] [CrossRef]

	



Custodio, L.; Machado, R. Flexible automated warehouse: A literature review and an innovative framework. Int. J. Adv. Manuf. Technol. 2020, 106, 533–558. [Google Scholar] [CrossRef]

	



Hu, K.-Y.; Chang, T.-S. An innovative automated storage and retrieval system for B2C e-commerce logistics. Int. J. Adv. Manuf. Technol. 2010, 48, 297–305. [Google Scholar] [CrossRef]

	



Roy, D.; Krishnamurthy, A.; Heragu, S.; Malmborg, C.J. Performance analysis and design trade-offs in warehouses with autonomous vehicle technology. IIE Trans. 2012, 44, 1045–1060. [Google Scholar] [CrossRef]

	



Wang, W.; Wu, Y.; Wu, Y. A multi-stage heuristic algorithm for matching problem in the modified miniload automated storage and retrieval system of e-commerce. Chin. J. Mech. Eng. 2016, 29, 641–648. [Google Scholar] [CrossRef]

	



Lerher, T.; Ekren, B.Y.; Dukic, G.; Rosi, B. Travel time model for shuttle-based storage and retrieval systems European Federation of Materials Handling. Int. J. Adv. Manuf. Technol. 2015, 78, 1705–1725. [Google Scholar] [CrossRef]

	



Wang, Y.; Mou, S.; Wu, Y. Task scheduling for multi-tier shuttle warehousing systems. Int. J. Prod. Res. 2015, 53, 5884–5895. [Google Scholar] [CrossRef]

	



Lerher, T. Travel time model for double-deep shuttle-based storage and retrieval systems. Int. J. Prod. Res. 2015, 54, 2519–2540. [Google Scholar] [CrossRef]

	



Tappia, E.; Roy, D.; Melacini, M.; De Koster, R. Integrated storage-order picking systems: Technology, performance models, and design insights. Eur. J. Oper. Res. 2019, 274, 947–965. [Google Scholar] [CrossRef]

	



Wang, H.; Ji, S.; Su, G. Research on Autonomous Vehicle Storage and Retrieval System Cargo Location Optimization in E-commerce Automated Warehouse. In IOP Conference Series: Materials Science and Engineering; Institute of Physics Publishing: Bristol, UK, 2020. [Google Scholar]

	



Zhang, S.; Fu, L.; Wang, R.; Chen, R. The Optimization of the Location of the Cargo in Three-Dimension Shelf: Employing the FP-Tree and the Artificial Fish Swarm Algorithms. J. Control Sci. Eng. 2020, 2020. [Google Scholar] [CrossRef]

	



Azadeh, K.; Roy, D.; De Koster, R. Design, Modeling, and Analysis of Vertical Robotic Storage and Retrieval Systems. Transp. Sci. 2019, 53, 1213–1234. [Google Scholar] [CrossRef]

	



Huang, G.Q.; Chen, M.Z.Q.; Pan, J. Robotics in ecommerce logistics. HKIE Trans. 2015, 22, 68–77. [Google Scholar] [CrossRef]

	



Bogue, R. Growth in e-commerce boosts innovation in the warehouse robot market. Ind. Robot. Int. J. Robot. Res. Appl. 2016, 43, 583–587. [Google Scholar] [CrossRef]

	



Li, Z.; Barenji, A.V.; Jiang, J.; Zhong, R.Y.; Xu, G. A mechanism for scheduling multi robot intelligent warehouse system face with dynamic demand. J. Intell. Manuf. 2020, 31, 469–480. [Google Scholar] [CrossRef]

	



Merschformann, M.; Lamballais, T.; de Koster, M.B.M.; Suhl, L. Decision rules for robotic mobile fulfillment systems. Oper. Res. Perspect. 2019, 6, 100128, Erratum in 2020, 7, 100169. [Google Scholar] [CrossRef]

	



Roy, D.; Nigam, S.; de Koster, R.; Adan, I.; Resing, J. Robot-storage zone assignment strategies in mobile fulfillment systems. Transp. Res. Part E Logist. Transp. Rev. 2019, 122, 119–142. [Google Scholar] [CrossRef]

	



Zhang, J.; Yang, F.; Weng, X. A Building-Block-Based Genetic Algorithm for Solving the Robots Allocation Problem in a Robotic Mobile Fulfilment System. Math. Probl. Eng. 2019, 2019. [Google Scholar] [CrossRef]

	



Gharehgozli, A.; Zaerpour, N. Robot scheduling for pod retrieval in a robotic mobile fulfillment system. Transp. Res. Part E Logist. Transp. Rev. 2020, 142, 102087. [Google Scholar] [CrossRef]

	



Kanpartiwar, S.G.; Mandava, R.K.; Vundavilli, P.R. Design and Analysis of 3-DOF Spatial Serial Manipulator for Warehouse Applications. In Lecture Notes in Mechanical Engineering; Springer: Geneva, Switzerland, 2020; pp. 171–178. [Google Scholar]

	



Wang, W.; Wu, Y.; Qi, J.; Wang, Y. Design and Performance Analysis of Robot Shuttle System. In Proceedings of the 2020 International Conference on Artificial Intelligence and Electromechanical Automation (AIEA), Tianjin, China, 26–28 June 2020; pp. 255–259. [Google Scholar]

	



Ponis, S.; Plakas, G.; Agalianos, K.; Aretoulaki, E.; Gayialis, S.; Andrianopoulos, A. Augmented Reality and Gamification to Increase Productivity and Job Satisfaction in the Warehouse of the Future. Procedia. Manuf. 2020, 51, 1621–1628. [Google Scholar] [CrossRef]

	



Onal, S.; Zhang, J.; Das, S. Modelling and performance evaluation of explosive storage policies in internet fulfilment warehouses. Int. J. Prod. Res. 2017, 55, 5902–5915. [Google Scholar] [CrossRef]

	



Zeng, R.; Zhang, X.; Wang, P.; Deng, B. Research on Performance Evaluation of Warehouse Operators in E-Commerce Enterprises. In Proceedings of the2019 International Conference on Economic Management and Model Engineering (ICEMME), Malacca, Malaysia, 6–8 December 2019; pp. 609–613. [Google Scholar]

	



Kembro, J.H.; Norrman, A. Warehouse configuration in omni-channel retailing: A multiple case study. Int. J. Phys. Distrib. Logist. Manag. 2019, 50, 509–533. [Google Scholar] [CrossRef]

	



Kembro, J.H.; Norrman, A. Which future path to pick? A contingency approach to omnichannel warehouse configuration. Int. J. Phys. Distrib. Logist. Manag. 2020, 51, 48–75. [Google Scholar] [CrossRef]

	



White, G.R.T.; Afolayan, A.; Plant, E. Challenges to the adoption of e-commerce technology for supply chain management in a developing economy: A focus on nigerian smes. In E-Commerce Platform Acceptance: Suppliers, Retailers, and Consumers; Springer International Publishing: Berlin/Heidelberg, Germany, 2014; pp. 23–39. [Google Scholar]

	



Rutner, S.M.; Gibson, B.J.; Williams, S.R. The impacts of the integrated logistics systems on electronic commerce and enterprise resource planning systems. Transp. Res. Part E Logist. Transp. Rev. 2003, 39, 83–93. [Google Scholar] [CrossRef]

	



Gupta, M. A study on usage of IT and its implications on E-Procurement in Indian organisations A study on usage of IT and its implications on e-procurement in Indian organisations Manish Gupta * and Rakesh Narain. Int. J. Bus. Inf. Syst. 2012, 10, 222–244. [Google Scholar]

	



Barba-Sánchez, V.; Martínez-Ruiz, M.D.P.; Jiménez-Zarco, A.I. Drivers, benefits and challenges of ICT adoption by small and medium sized enterprises (SMEs): A literature review. Probl. Perspect. Manag. 2007, 5, 103–114. [Google Scholar]

	



Krmac, E.V. Interdependence between Logistics Activities and Information Communication Technologies (ICT). Promet-Traffic Transp. 2007, 19, 115–119. [Google Scholar]

	



Erceg, A.; Sekuloska, J.D. E-logistics and e-SCM: How to increase competitiveness. LogForum 2019, 15, 155–169. [Google Scholar] [CrossRef]

	



Småros, J.; HolmstroÈm, J. Viewpoint: Reaching the consumer through e-grocery VMI. Int. J Retail Distrib. Manag. 2000, 28, 55–61. [Google Scholar] [CrossRef]

	



Disney, S.; Naim, M.; Potter, A. Assessing the impact of e-business on supply chain dynamics. Int. J. Prod. Econ. 2004, 89, 109–118. [Google Scholar] [CrossRef]

	



Selma, K.; Ilyès, B.; Ladjel, B.; Eric, S.; Stéphane, J.; Michael, B. Ontology-based structured web data warehouses for sustainable interoperability: Requirement modeling, design methodology and tool. Comput. Ind. 2012, 63, 799–812. [Google Scholar] [CrossRef]

	



Kembro, J.; Norrman, A. Exploring trends, implications and challenges for logistics information systems in omni-channels Swedish retailers’ perception. Int. J. Retail. Distrib. Manag. 2019, 47, 384–411. [Google Scholar] [CrossRef]

	



Wanganoo, L. Streamlining Reverse Logistics through IoT driven Warehouse Management System. In Proceedings of the 2020 8th International Conference on Reliability, Infocom Technologies and Optimization (Trends and Future Directions) (ICRITO), Noida, India, 4–5 June 2020; pp. 854–858. [Google Scholar]

	



Venkatadri, U.; Srinivasan, A.; Montreuil, B.; Saraswat, A. Optimization-based decision support for order promising in supply chain networks. Int. J. Prod. Econ. 2006, 103, 117–130. [Google Scholar] [CrossRef]

	



Li, M.; Xu, G.; Shao, S.; Lin, P.; Huang, G. Ubiquitous Cloud Object for Fine-Grained Resource Management in E-Commerce Logistics. Adv. Transdiscipl. Eng. 2017, 5, 1049–1056. [Google Scholar]

	



Yan, M. Multi-agent Collaborative Mechanism and its Application in E-commerce SCM. Met. Min. Ind. 2015, 7, 70–79. [Google Scholar]

	



Ahmad, S.; Iqbal, M. Impacts of E-commerce in apparel supply chain. Proc. Int. Conf. Ind. Eng. Oper. Manag. 2019, 1400–1405. [Google Scholar]

	



Gružauskas, V.; Gimžauskienė, E.; Navickas, V. Forecasting accuracy influence on logistics clusters activities: The case of the food industry. J. Clean. Prod. 2019, 240, 118225. [Google Scholar] [CrossRef]

	



Pan, S.; Giannikas, V.; Han, Y.; Grover-Silva, E.; Qiao, B. Using customer-related data to enhance e-grocery home delivery home delivery. Ind. Manag. Data Syst. 2017, 117, 1917–1933. [Google Scholar] [CrossRef]

	



Park, J.S.; Dayarian, I.; Montreuil, B. Showcasing Optimization Model for Hyperconnected Showcasing Centers. IFAC-PapersOnLine 2019, 52, 1650–1656. [Google Scholar] [CrossRef]

	



Cox, H.; Mowatt, S. Consumer-driven innovation networks and e-business management systems. Qual Mark. Res. Int. J. 2004, 7, 9–19. [Google Scholar] [CrossRef]

	



Chang, C.-W.; Lin, C.-T.; Wang, L.-Q. Mining the text information to optimizing the customer relationship management. Expert Syst. Appl. 2009, 36, 1433–1443. [Google Scholar] [CrossRef]

	



Hurtado, P.A.; Dorneles, C.; Frazzon, E. Big Data application for E-commerce’s Logistics: A research assessment and conceptual model. IFAC-PapersOnLine 2019, 52, 838–843. [Google Scholar] [CrossRef]

	



Pilati, F.; Zennaro, I.; Battini, D.; Persona, A. The Sustainable Parcel Delivery (SPD) Problem: Economic and Environmental Con-siderations for 3PLs. IEEE Access. 2020, 8, 71880–71892. [Google Scholar] [CrossRef]

	



Aldrighetti, R.; Battini, D.; Ivanov, D.; Zennaro, I. Costs of resilience and disruptions in supply chain network design models: A review and future research directions. Int. J. Prod. Econ. 2021, 235, 108103. [Google Scholar] [CrossRef]








[image: Sustainability 14 00911 g001 550] 





Figure 1. N° of articles per year (till June 2021). 
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Figure 2. Articles per year per research area (till June 2021). 
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Figure 3. Methodological framework for e-commerce implementation. 






Figure 3. Methodological framework for e-commerce implementation.



[image: Sustainability 14 00911 g003]







[image: Table] 





Table 1. Keywords used in the systematic literature search.
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	Group A
	Group B





	
	-

	
“E-commerce”




	-

	
“Ecommerce”




	-

	
“E-grocery”




	-

	
“Egrocery”




	-

	
“Multi-channel”




	-

	
“Omni-Channel”






	
	-

	
“Warehouse”




	-

	
“Picking”




	-

	
“Route”




	-

	
“Routing”




	-

	
“Transport”




	-

	
“Logistics”




	-

	
“Reverse logistic”




	-

	
“Inventory”




	-

	
“Last-mile”




	-

	
“Distribution center”
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Table 2. Selection steps adopted for the literature review.






Table 2. Selection steps adopted for the literature review.





	
Step

	
Description

	
N° Papers






	
1. Database

	

	-

	
Scopus







	




	
2. Years

	

	-

	
1991–2021







	




	
3. Keywords

	

	-

	
All possible combinations of words into Group A and Group B in Table 2 (60 combinations)




	-

	
All papers linked to Group A




	-

	
All papers linked to Group B







	




	
3243




	
4. Selection criteria

	

	-

	
Document type: Journal article or Conference article




	-

	
Language: English




	-

	
Research areas: ENG and BUSS area







	
1257




	
5. Exclusion criteria

	

	-

	
Papers published before 2001




	-

	
Papers regarding sales, marketing, and banking







	
584




	
6. Content analysis

	

	-

	
Reading of the 584 papers to evaluate whether the paper answered the research questions




	-

	
Application of the snowball approach







	
332











[image: Table] 





Table 3. Distribution of papers across journals.






Table 3. Distribution of papers across journals.





	Journal
	N° of Papers
	Years
	%
	%Cum





	International Journal of Production Research
	25
	2007–2021
	7.6%
	7.6%



	International Journal of Physical Distribution and Logistics Management
	18
	2001–2020
	5.5%
	13.1%



	Computers and Industrial Engineering
	18
	2001–2021
	5.5%
	18.5%



	Transportation Research Part E: Logistics and Transportation Review
	17
	2003–2021
	5.2%
	23.7%



	Sustainability
	16
	2016–2021
	4.9%
	28.6%



	International Journal of production economics
	13
	2004–2021
	4.0%
	32.5%



	European Journal of Operational Research
	12
	2007–2021
	3.6%
	36.2%



	Journal of Cleaner Production
	11
	2016–2021
	3.3%
	39.5%



	International Journal of Retail and Distribution Management
	10
	2001–2020
	3.0%
	42.6%



	Omega
	9
	2005–2021
	2.7%
	45.3%



	IEEE Access
	5
	2019–2021
	1.5%
	46.8%



	Industrial Management and Data Systems
	5
	2002–2017
	1.5%
	48.3%



	Journal of Intelligent Manufacturing
	5
	2013–2020
	1.5%
	49.8%



	Transportation Science
	5
	2005–2019
	1.5%
	51.4%



	IISE Transactions
	4
	2019–2020
	1.2%
	52.6%



	Mathematical Problems in Engineering
	4
	2014–2021
	1.2%
	53.8%



	Research in Transportation Business and Management
	4
	2014–2021
	1.2%
	55.0%



	Transportation Research Part B: Methodological
	4
	2018–2020
	1.2%
	56.2%



	Transportation Research Part D: Transport and Environment
	4
	2018–2021
	1.2%
	57.4%



	Others
	143
	2001–2021
	42.6%
	100.0%
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Table 4. Classification per research area.






Table 4. Classification per research area.











	Research Area
	N° of Papers
	Years
	%





	Outbound Logistics (OL)
	122
	2001–2021
	37%



	SC and Network Design (SCND)
	93
	2001–2021
	28%



	Warehousing (WR)
	57
	2007–2021
	17%



	Reverse Logistics (RL)
	38
	2002–2021
	11%



	E-commerce IT and Data management (E-IT)
	22
	2003–2021
	7%



	Total
	332
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Table 5. Classification per applied methodology.
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	Classification
	SCND
	%
	OL
	%
	RL
	%
	WR
	%
	E-IT
	%
	Tot
	%





	Mathematical model
	35
	38%
	60
	49%
	18
	47%
	36
	63%
	1
	5%
	150
	45%



	Conceptual research
	29
	31%
	28
	23%
	8
	21%
	3
	5%
	14
	64%
	82
	25%



	Survey
	5
	5%
	10
	8%
	6
	16%
	4
	7%
	2
	9%
	27
	8%



	Case study
	11
	12%
	9
	7%
	2
	5%
	2
	4%
	3
	14%
	27
	8%



	Literature review
	6
	6%
	10
	8%
	1
	3%
	4
	7%
	0
	0%
	21
	6%



	Conceptual framework
	6
	6%
	1
	1%
	3
	8%
	1
	2%
	2
	9%
	13
	4%



	Simulation model
	1
	1%
	4
	3%
	0
	0%
	7
	12%
	0
	0%
	12
	4%



	
	93
	
	122
	
	38
	
	57
	
	22
	
	332
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Table 6. SCND research area analysis.
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	Subject
	N° of Papers
	%
	References





	Key factors and processes influencing SC design
	24
	26%
	[10,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41]



	Supply chain network design models and methods
	42
	45%
	[7,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81,82]



	Facilities location
	5
	5%
	[83,84,85,86,87]



	Food e-supply chain
	8
	9%
	[88,89,90,91,92,93,94,95]



	Warehouse and DCs
	14
	15%
	[15,96,97,98,99,100,101,102,103,104,105,106,107,108]
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Table 7. Principal key factors and elements of SC design.
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	Internal Key Factors
	External Key Factors
	Key Elements for E-SC Design
	Key Elements for Food E-SC Design





	Innovation
	Technological Environment
	Channel Strategy (MC, OC, B, etc..)
	Food quality



	Information management
	Competition in the market
	Fulfillment and distribution strategies
	Food safety



	CEO’s knowledge
	Customers orientation and patient
	(BOPS, BODS, BOSFS, etc..)
	Food sustainability



	Business size
	Supplier pressure/support
	Outsourcing
	



	Product complexity
	Demand Volume
	Factory location
	



	Inventory cost
	
	Sustainable initiatives
	



	Delivery cost
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Table 8. Outbound Logistics (OL) research area analysis.
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	Subject
	N° of Papers
	%
	References





	Last mile delivery
	20
	16%
	[16,109,110,111,112,113,114,115,116,117,118,119,120,121,122,123,124,125,126,127]



	VRP
	28
	23%
	[128,129,130,131,132,133,134,135,136,137,138,139,140,141,142,143,144,145,146,147,148,149,150,151,152,153,154,155]



	3PLs
	8
	7%
	[156,157,158,159,160,161,162,163]



	Logistics Pooling
	7
	6%
	[164,165,166,167,168,169,170]



	Environmental impact
	27
	22%
	[17,171,172,173,174,175,176,177,178,179,180,181,182,183,184,185,186,187,188,189,190,191,192,193,194,195,196]



	Last-mile for e-food SC
	4
	3%
	[197,198,199,200]



	New trends and technologies (reception box, parcel lockers, etc.)
	22
	18%
	[201,202,203,204,205,206,207,208,209,210,211,212,213,214,215,216,217,218,219,220,221,222]



	Packaging
	6
	5%
	[223,224,225,226,227,228]
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Table 9. Key Elements and strategies for OL.






Table 9. Key Elements and strategies for OL.





	Key Elements of OL
	Strategies





	Last-mile configuration
	Pull-centric, push centric, or hybrid



	Not at home Problem
	Parcel lockers, CDPs, etc.



	Environmental impact
	Electric vehicles, bikes, drones, logistics pooling, etc.



	Route optimization
	VRP models



	Outsourcing
	3PLs classification



	Packaging
	Shipping box optimization models
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Table 10. Reverse Logistics research area analysis.
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	Subject
	N° of Papers
	%
	References





	RL processes and strategies
	19
	50%
	[229,230,231,232,233,234,235,236,237,238,239,240,241,242,243,244,245,246,247]



	SCN Re-Design
	12
	32%
	[248,249,250,251,252,253,254,255,256,257,258,259]



	RL outsourcing
	2
	5%
	[260,261]



	Sustainable RL
	5
	13%
	[262,263,264,265,266]
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Table 11. Reverse Logistics research area analysis.
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	Key Elements of RL
	Strategies





	Logistics costs
	Destroying



	Management costs
	Recycling



	Re-working costs
	Refurbishing



	Customer experience
	Remanufacturing



	Outsourcing
	Repacking



	Sustainable aspects
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Table 13. Key elements, strategies, and performance indicators of e-commerce warehousing.
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	Key Elements of Warehousing
	Strategies
	Performance Indicators





	Customer requirements
	Picking strategy
	Throughput per time



	Product characteristics
	Level of automation
	Operational efficiency



	Order characteristics
	Storage strategy
	Lead Time



	Volumes
	
	Warehousing costs



	Suppliers
	
	Picking time



	Last-mile strategy
	
	Human factors
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Table 14. E-commerce IT and data management research area analysis.
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	Subject
	N° of Papers
	%
	References





	Information and communication technologies (ICT)
	17
	77%
	[322,323,324,325,326,327,328,329,330,331,332,333,334,335,336,337]



	Consumer information
	5
	23%
	[338,339,340,341,342]
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Table 15. Useful ICTs for e-commerce.






Table 15. Useful ICTs for e-commerce.





	ICT
	Example





	SC software
	ERP, WMS, WCS, WES, DOM, TMS



	Web and Mobile application
	e-commerce platform



	Traceability systems
	RFID, GPS



	Digital tools
	e-commerce transactions
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