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Abstract

:

The issue of sustainability is becoming more and more important because of the increase in the human population and the extraction of non-renewable natural resources. We can make decisive steps towards sustainability in the fields of logistics services by improvement of logistics processes and/or application of new environment-friendly technologies. These steps are very important for companies because they have a significant effect on competitiveness. Nowadays significant changes are taking place in applied methods and technologies in the fields of logistics services as part of the 4th Industrial Revolution. Most companies are not able to keep pace with these changes in addition to carrying out their main activities by using own resources; consequently, in many cases logistics services are outsourced in the interest of maintaining or increasing competitiveness. The currently applied outsourcing examination process contains numerous shortcomings. We have elaborated a new business model to eliminate these shortcomings, namely the basic concept for an outsourcing investigation system integrated in the electronic marketplace. The paper introduces the current process of logistics service outsourcing examination and the elaborated business model concept.
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1. Introduction


Nowadays Industrial Revolution 4 is taking place, with its objective being the realization of unique product manufacturing with mass production’s efficiency [1]. This aim seems futuristic, but the necessary tools are already available (Internet of Things, Big Data, cyber-physical systems) [2]. The increase in the human population and industrial efforts to satisfy unique customer needs has resulted in growth in the extraction of natural resources; consequently, the issue of sustainability has become increasingly important [3,4]. The literature defines sustainability as satisfaction of the current needs of humanity besides conservation of the environment and natural resources for future generations [5].



We can make significant efforts to attain sustainability with improvement of logistics processes and/or application of environment-friendly technologies in the fields of logistics services. The application of the lean principles and methods is one of the most important tools in process improvement. This tool enables the elimination of wastes in the logistics processes, meaning that we can perform the same logistics activities with fewer natural resources and a lower environmental burden [6,7,8]. We can achieve the same effects through application of environment-friendly technologies using significant financial investments (environment-friendly vehicles and packaging materials, using renewable energy resources to operate facilities, etc.).



The literature analyzes supply chains in several directions, with the most important being the importance of the human effects on services [9], the role of uncertainties in supply chain management [10], and research on risk management possibilities [11,12].



The literature has not specifically dealt with the outsourcing of logistics services in the aspect of sustainability. However, significant steps can be made towards sustainability through properly executed outsourcing (selecting more efficient logistics processes and/or application of new environment-friendly technologies) [13,14,15]. To briefly define outsourcing, it is a process that results in transmission of a service from a manufacturing or service company to another company because of lower costs and/or higher service level [16].



This paper introduces the range of outsourceable logistics services, the possible advantages and risks of outsourcing, and the steps of the outsourcing process based on an overview of the literature. Then it discusses the shortcomings of the outsourcing investigation process and presents an improvement possibility, namely the basic concept of an outsourcing investigational system integrated in electronic marketplace.




2. Outsourcing Possibilities for Logistics Services


The outsourcing of primary logistics activities has been most frequently realized in case of manufacturing companies and logistics services providers [17]. Primary logistics services include transportation, warehousing, packaging, loading and commissioning activities. In several cases the secondary logistics services (management of inventory, orders, complaints, and sales) and even the tertiary services (consultancy, education, data processing, execution of payment execution) have been outsourced [17]. Other logistics services can be outsourced regarding procurement, production, distribution and recycling logistics subsystems [18].



In addition, there are simple cases of outsourcing examination (when only one logistics service is outsourced) and complex cases (when two or more services are outsourced simultaneously). An example of complex outsourcing is the common outsourcing of warehousing and inventory management activities.



Logistics activity outsourcing can be fully or partially performeded. Figure 1 presents the outsourcing possibilities of logistics activities.




3. Possible Advantages and Risks of Logistics Services


It is necessary to evaluate the possible advantages and risks of outsourcing before the examination to select the logistics activities to be examined. This section gives an overview about potential benefits and drawbacks.



Possible advantages of outsourcing:




	
The outsourced logistics services are performed at lower cost [19]: Usually the logistics service provider carries out its logistics services for several customers and thus the capacity utilization of logistics resources will be higher. The outsourced services’ specific cost will be lower in many cases because of economies of scale.



	
Increase in the service level [20]: The logistics service providers execute their logistics services as their main activity. These companies continuously improve their services to maintain and/or strengthen their competitiveness. Generally, we can state that the service level will be increased because of the outsourcing.



	
Postponement of necessary logistics investments [19]: If a firm does not have the financing for logistics investment (purchasing of environment-friendly vehicles, packaging, unit load forming devices, etc.) then the logistics activities’ outsourcing can be a good solution (e.g., product storage can be outsourced in case of lack of storage capacity).



	
Use of the created spare capacities for other activities [21]: Outsourcing logistics activities can result in more spare capacity which can be used for other purposes (e.g., we can gain spare storage capacity by outsourcing warehousing activities, and the spare capacity can then be used for production purposes).



	
Decrease of failure risks regarding outdated technologies [22]: We can replace outdated technologies through outsourcing the outdated equipment, consequently we can increase the equipment’s availability. The risk of technological obsolescence will be decreased because the logistics service providers continuously improve their equipment because of the competition.



	
Focusing on the main activity [17,19,22]: The companies’ leaders will gain more spare time for the examination and development of their main activities (product or service development, production management, etc.) if other activities are outsourced.



	
Decrease in consumption of non-renewable natural resources: Logistics service providers can decrease the amount of consumed non-renewable resources by application of renewable natural resources and more efficient logistics processes.



	
Decrease in the environmental burden: The environmental load can be reduced because of outsourcing due to more efficient processes and/or more modern technologies.








Possible risks of outsourcing:




	
Insufficient performance [20]: The level of execution of logistics services can drop if the logistics service providers’ capacities are not sufficient for carrying out the contracted logistics activities and/or the the activities to be performed are not properly integrated (e.g., the tasks to be performed are not properly standardized).



	
Bankruptcy of the logistics service providers or theft of products [23]: The logistics service providers’ financial stability and illegal theft of the products can mean significant risk. We need to analyze these risks in the logistics service outsourcing examination.



	
Illegal theft of business information [24,25]: We must analyze the possibility of business information being stolen, especially in industrial sectors where this would result in relevant risks (e.g., a competitor can create an inventory management strategy based on the illegal stolen warehousing management information that can be disadvantageous for the customer).









4. Introduction of the Outsourcing Investigation Process


The logistics outsourcing process can be standardized based on the international literature [23,26,27] as well as industrial experience [28,29]. The process is outlined in Figure 2. The outsourcing process can be divided into three parts, namely the outsourcing investigation-, contractual and implementation stages.



I. Investigation process: This process lasts from the determination of outsourcing objectives to selection of the best logistics service provider(s). The elements are the following:




	
Determination of outsourcing objectives: The objective is to reach some advantage regarding an assigned logistics area (e.g., reduction of the warehousing costs, increase in reliability of delivery activities, etc.).



	
Assignment of the activities to be examined: The companies determine the logistics activities to be examined based on their logistics objectives (e.g., products’ warehousing activities regarding the assigned warehouse).



	
Data collection regarding the activity to be outsourced: The company collects the data that must be provided in a call for bids (e.g., product characteristics, inventory levels, seasonality, special needs, applied warehousing technology in case of warehousing, etc.).



	
The Listing of possible logistics service providers: A possible logistics service providers’ list can be drawn up based on databases containing company data and/or advice of external expert(s).



	
Call for bids: In this step the company will determine the description of the activity to be performed and its expectations for logistics service providers.



	
Ranking of the logistics service providers based on the received tenders: The company creates an evaluation system to rank the received tenders. Generally, the best logistics service providers are selected for follow-up examinations.



	
Evaluation of the logistics service providers at their establishment: We need to assess the selected logistics service provider(s) at their place(s) of business based on the outsourcing realization criteria (e.g., adequate expertise, enough logistics capacity, modern information technology, etc.).



	
Selection of the best logistics service provider(s): In this step we need to select the outsourcing partner(s) based on visiting the establishment(s) and the received tenders. In many cases there is necessary to apply a multi-criteria decision-making method.








II. Contractual process: This process lasts from the assignment and specification of the logistics activity to be executed to signing the contract. In this stage detailed agreements are made on the activities to be executed after the outsourcing, the expected service level (e.g., rate of accurate deliveries, rate of order fulfilment, etc.), the responsibilities of each party, as well as the payment process in case of proper performance. In addition, terms and conditions related to bonuses, penalties, withdrawal from the contract and other legal matters are fixed in the contract. The contractual process will be concluded by the signatures of the partners.



III. Implementation process: This process lasts from the planning of the operating process and IT support to the performance feedback. Generally, the material and information flows are planned, implemented and carried out in this process. The most important part of the process is the performance feedback, which is applied to determine the fees to be paid and the rate of reward and penalty, as well as to compare indicator value before and after the outsourcing (e.g., rate of order fulfilment, utilization of vehicle capacities, etc.).




5. Basic Concept of the Outsourcing Investigation System Integrated in the Electronic Marketplace


Based on our own industrial experiences [30,31,32], as well as analysis of the more important literature [19,23,26,29,33,34] that the outsourcing examination process is normally carried out as part of the tendering process, which has the following shortcomings:




	
In many cases the outsourcing examination is carried out by people who are not competent in the field, which can lead to poor selection of criteria and not the best choice of logistics service provider(s).



	
No framework is available to enable the management of outsourcing throughout the total investigation process.



	
The possible investigational types were not revealed and elaborated, nor were a data model, decision model or methods for the logistics service areas that could result in a quicker and more efficient examination.








To manage the revealed shortcomings, an outsourcing investigation system’s basic concept integrated in an electronic marketplace was designed. The investigation model’s operation can be specified for different logistics service areas. Basically, this concept provides a business model for later research.



5.1. Possibilities and Operational Potential of the Electronic Marketplace’s Creation


We can distinguish three approaches to the electronic marketplace: consumer centric, seller centric, or intermediary. In a consumer-centric approach, the electronic marketplace is operated by a company or a consortium with significant customer potential, and the operator can purchase the necessary product(s)/service(s) at lower prices. In a seller-centric version, the electronic marketplace’s is operated by a company or a consortium with relevant seller potential, and the operator can sell its product(s)/service(s) at higher prices. In an intermediary type, the operator is an independent company or consortium [35].



The intermediary model is most applicable in the fields of a logistics services outsourcing examination, because trust is very important for the system to work (we are not able to provide impartiality in the case of the consumer or the seller centric electronic marketplace).



The electronic marketplace’s creation can be realized in three ways:




	
creation of a new electronic marketplace,



	
as a new service for an existing marketplace,



	
as a new service for an existing virtual logistics enterprise.








If we would like to define the essence of the virtual logistics enterprise, then it is a group of individual enterprises that are located in different places and temporarily collaborate for an optional period while maintaining their independence [36]. This collaboration is realized by use of computer networks and optimal utilization of the logistics resources [37].



The electronic marketplace’s creation mode primarily depends on the establishing company’s IT infrastructure and financial possibilities. Naturally it is more economical to create the outsourcing investigational system as an existing electronic marketplace or virtual logistics enterprise’s new service (the infrastructure that is necessary to actuate the outsourcing investigation system is partially available and probably we can reach higher utilization in case of the applied human and machinery capacities).



The electronic marketplace will be workable in the long term if it is characterized by:




	
A significant demand for the provided service: The customer needs and the industrial environment is continuously changing, so it is necessary to review the earlier outsourcing decision periodically. According to some case studies, outsourcing decisions are reviewed every 2–3 years [28,29]. This generates regular demand for the provided services.



	
Economical operation and advantageous fees for the clients: The outsourcing examination fee is determined by the electronic marketplace’s operator. The company who requires the outsourcing examination and/or the logistics service provider(s) only must pay after outsourcing process is successfully concluded, based on the operator’s business policy in the interest of the operation potential’s maintenance. The logistics service providers are selected, and the examined service is implemented because of the successful outsourcing process.



The following pricing possibilities can be applied for the company requesting the outsourcing examination [20,29,38]:




	∘

	
Open-book method: The electronic marketplace’s operator provides insights into the operation’s costs for the clients as an open book. The invoice is determined based on the incurred costs and the amount of profit agreed upon.




	∘

	
Mutual sharing of the benefits: The examination’s fee is calculated from the clients’ savings based on a predefined rate (the rate is fixed in the service agreement).




	∘

	
Calculated fee based on the complexity of the examination: The electronic marketplace’s operator determines the fee based on the examination’s complexity (e.g., length of investigational period, number of the examined products, number of examined transportation relations, etc.).









The following pricing possibilities can be applied for the logistics service providers:




	∘

	
Activity based pricing: The payment for the electronic marketplace’s operator is predefined pricing regarding every successful logistics activity transaction after the outsourcing process. The fees are determined based on the executed activities (e.g., number of stock-in, average storage lead time, etc.). The fee to be paid is calculated by multiplying the realized activities by the fees.




	∘

	
Pricing based on volume of the activity to be executed: The logistics service provider pays a one-time acquisition fee to the electronic marketplace operator based on the activity to be performed (expected inventory level, transportation frequency).









	
The new service provides relevant advantages compared with other solutions:




	∘

	
Possible advantages of the elaborated outsourcing examination method for the companies requesting the examination:




	
Experts of the electronic marketplace know the examination possibilities and the elaborated system’s operational concept, and thus the company can choose the appropriate investigation alternative.



	
The outsourcing examination does not require substantial human resources on the part of the client company (as the electronic marketplace’s experts carry out the examination).



	
The investigational lead time can be significantly reduced by following existing procedures and utilizing databases; consequently, the client company will be able to respond more flexibly to challenges of the industrial environment.



	
The offered price will become comparable because the logistics service provider will give their data in a standard data structure and predefined mode.



	
Qualification of the logistics service providers’ activities will be carried out by the electronic marketplace’s independent experts, offering an objective decision.



	
We can perform more complex decision making/optimization because of the standardized data and the larger number of examined tenders.



	
It is possible for new logistics service providers to join in the electronic marketplace based on recommendations of client company and the electronic marketplace’s experts.



	
The outsourcing examination fees will only be paid after successful outsourcing based on the service agreement.









	∘

	
Possible advantages of the elaborated outsourcing examinational method for the logistics service providers:




	
The logistics service providers will gain more orders through the outsourcing investigational system; consequently, their turnover will increase.



	
The outsourcing examination fees will only be paid after successful outsourcing based on the service agreement.









	∘

	
Possible disadvantages of the elaborated outsourcing examination method for the client companies and the logistics service providers:




	
Data security risk (a confidentiality agreement is a necessary essential requirement).




















5.2. Basic Concept of Outsourcing Investigational System Integrated in Electronic Marketplace


Figure 3 presents the elements of the logistics services outsourcing investigational system, as well as the relations between them. The electronic marketplace model can be divided into two parts: participants involved in the operation, and the most important software components (related applications, user software, database server, databases). This section fully introduces the basic concept’s participants and the relations between them.



The electronic marketplace’s participants:




	
E-management: Its task is to make strategical and tactical decisions about the operation of the electronic marketplace. Its other tasks are to make development decisions based on discussions with the R & D team, form contracts, carry out accession negotiations with new logistics providers and production companies according to the experts’ proposals.



	
R & D team: The research and development team’s task is increasing the operational potential of the electronic marketplace by implementing the company’s management’s improvement decision.



	
Experts: The experts know operational algorithms and software of the electronic marketplace outsourcing investigational system. Their main tasks are introducing the outsourcing investigation alternatives to the clients, data collection, data processing and evaluation tasks related to the outsourcing examination. Other tasks are to upload the collected data to the proper database through a switch program. In addition, they are responsible for exploring further logistics providers and production companies using central search algorithms/programs [39] and/or information providers’ databases.



	
Information providers: These companies provide additional information for execution of the outsourcing examination. The provided information can be data such as the delivery route’s length and duration between the electronic marketplace’s objects (warehouses, customers, establishments, etc.). Furthermore, their tasks may include giving data of logistics providers and their services in accordance with the experts’ needs (e.g., logistics providers dealing with warehousing activities in a district).



	
Logistics service providers: These companies join in the electronic marketplace to improve the utilization of their logistics capacity and increase their revenue. Their task is to make offers(s) offered through the LS switch program according to the received data and to provide the necessary information for the electronic marketplace’s experts. They have a possibility to modify the offered price(s) through the LS switch program.



	
Production companies: Participants who temporarily join in the electronic marketplace because of execution of an outsourcing examination to select the best logistics service provider(s) for the assigned logistics service(s). They are responsible for providing data to experts about the logistics service to be examined, as well as making the proper decisions corresponding to the company’s aim. They have the opportunity to view and modify their own data through the P switch program. The experts perform the required modifications according to the production company’s needs.



	
Bank: It manages the revenue from the production companies and/or logistics service providers for the completed outsourcing examination.








Switch application of the electronic marketplace:




	
P switch application: This application enables bidirectional communication between the production companies and their database, which includes the view and modification of data uploaded.



	
LS switch application: The application implements bidirectional communication between the logistics service providers and their database, so they can query and modify the data uploaded (provided service’s data, offered price).



	
E switch application: This application implements the bidirectional communication between the experts and the databases of the electronic marketplace. It is responsible for uploading data regarding the production and service companies by the experts. In addition, any kind of queries and updates can be carried out through this application.








Software of the electronic marketplace:




	
Information providing software: Its task is to define the estimated transport distance and duration matrix between outsourcing examination’s objects (e.g., establishments, warehouses, customers, suppliers, etc.) based on their GPS coordinates. The information providers upload their data in the information providers’ database using this application.



	
Central search software: Its task is to look for new members based on the databases of logistics providers and production companies to join in the electronic marketplace in the interest of more efficient decisions.



	
Simulation program supporting outsourcing examination: The experts can use this program on their computers through an internet connection. A database server provides the required data for its operation. Uploading the databases takes place through previously described switch applications.



	
Database server: It is responsible for permanent storage of data as well as servicing data for switch applications.








Database of electronic marketplace supporting outsourcing examination: We have defined four kinds of databases regarding the elaborated electronic marketplace, namely the databases of the production companies, logistics service providers, information services and the outsourcing examination. The data structures must be formed based on the logistics services to be examined and investigation possibilities.



Databases to be created are the following:




	
Logistics provider database: This database includes the examined logistics service’s most important data in terms of the outsourcing.



	
Production company database: The database contains the logistics service providers’ data about the data of service to be provided.



	
Information provider database: This database is uploaded by information providers. The typical data are distance, duration, etc.



	
Outsourcing examination database: This database includes the conditions and objective functions, as well as the created data of the simulation program which are necessary to execute the outsourcing examination.









5.3. Operational Process of Electronic Marketplace Supporting Oursourcing Examination


The outsourcing examination system’s steps are the following (Figure 4):




	
Establishment of contact: The clients look for the electronic marketplace’s experts and/or the experts look for the clients for the outsourcing examination.



	
Selection of the logistics service to be examined: The electronic marketplace’s expert(s) and the production company’s representative(s) determine the logistics service(s) to be examined in aspect of the outsourcing.



	
Determining the mode of the outsourcing examination: The electronic marketplace’s expert(s) and the production company’s representative(s) specify the outsourcing examination (length of the investigational period, useable data, scope of the logistics service providers to be evaluated, fee of the examination, etc.).



	
Signature of the agreement with the production company: The company requesting the outsourcing examination and the electronic marketplace’s representative sign the service agreement that contains the details about the outsourcing examination.



	
Uploading the production company’s data: The experts upload the data through the E switch application, while the production companies upload their data through the P switch to be outsourced. The share of the data upload is defined based on common agreement.



	
Searching for new logistics service providers: The electronic marketplace’s experts look for new logistics service providers to permit more efficient examination. The central search application (which determines the central object’s coordinates based on the least material handling performance) is applied in many cases.



	
Signing of the agreement with the logistics service provider: The potential logistics service provider and the electronic marketplace’s representative sign the service agreement, which contains the details about the data recording and the payment.



	
Uploading the logistics service provider’s data: The experts upload the provided logistics service’s data through the E switch application, while the logistics service provider(s) upload their data through the LS switch. The share of the data upload is defined based on common agreement.



	
Uploading the information provider’s data: The information providers determine and upload any additional data for outsourcing examination (e.g., distance between the examined objects).



	
Setting the investigational parameters: The company requesting the outsourcing examination and the electronic marketplace’s experts set the investigational data for selecting the logistics service provider(s) (type of the examination, investigational conditions, objective functions, logistics service providers to be examined).



	
Making the outsourcing decision: The best logistics service provider(s) is/are selected by a simulation application based on the uploaded data in the databases.



	
Payment for the electronic marketplace: The outsourcing examination’s fee is transferred from the company requiring the outsourcing examination and/or logistics service provider to the electronic marketplace in the case that the examination was successful. The service agreement contains the fees to be transferred.










6. Conclusions


The paper has introduced the current situation of outsourcing examination and the most important possibilities for improvement in logistics services. The possibilities follow from the fact that the outsourcing investigation process is generally carried out without the support of experts, deeper analysis, or decision-making and optimization methods. Inappropriate outsourcing of logistics services has a significant role on their operational efficiency. In such a case more, resources are needed for the same logistics service to be performed; consequently, the environmental burden and extraction of non-renewable natural resources will be greater than with the optimal outsourcing. The concept of the outsourcing investigational system integrated in an electronic marketplace provides a new business model which can be advantageous for the company requiring the outsourcing examination, the logistics service provider(s), and the electronic marketplace operator as well. More efficient assignment can be achieved between the logistics services of companies requiring the outsourcing examination and the resources of the logistics service providers. This can result in lower costs and/or higher service levels for the companies requiring the outsourcing examination and more contracts for the logistics service providers.



We can examine new examination possibilities and carry out the outsourcing examination with a lower lead time using the elaborated concept. Further research activities include the realization of the assigned logistics services’ adaptation according to the elaborated business model through the development of data models, decision making and optimization methods, as well as web-based applications.
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Figure 1. Outsourcing possibilities of the logistics activities. 
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Figure 2. Structure of the outsourcing process. 
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Figure 3. Basic Concept of Outsourcing Investigation System Integrated in an Electronic Marketplace. 
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Figure 4. Operational process of electronic marketplace supporting outsourcing examination. 
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