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Abstract 

The utilization of renewable energy sources and the intensification of efforts aimed at reducing 

environmental burdens constitute fundamental prerequisites for the preservation of the Earth and its 

ecosystems. These considerations have become increasingly embedded at both societal and economic 

levels, leading to growing expectations within the business sector for the adoption of so-called “green 

technologies”, particularly in the context of logistics operations. Such technologies, process 

reconfigurations, and methodological innovations often require substantial capital investment, which 

not all firms are capable of undertaking. For these companies, outsourcing represents a viable strategic 

alternative. This study focuses on the outsourcing of green logistics activities. Its primary objective is 

to develop a comprehensive set of criteria that facilitates the selection of logistics service providers 

offering environmentally sustainable logistics solutions. The main contribution of the paper is a 

weighted scoring model that enables the objective comparison and ranking of green logistics service 

providers based on a predefined set of environmental and operational performance criteria. This 

approach support decision-makers in navigating complex outsourcing scenarios by enhancing 

transparency and rationality in the evaluation process. 
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1. Introduction 

The rapid, dynamic and large-scaled development of the IT sector is a consequence of the modern age. 

This has accelerated and changed the world, impacting the business sector in the process. Factors that 

were previously absent from corporate management criteria have now become priorities for decision-

makers. These include reducing environmental impact and adopting green technologies, enabling more 

and more organizations to take on social responsibility for building a sustainable economy. 

The rise of globalization and the outsourcing of various corporate processes for cost efficiency reasons, 

primarily focusing on logistics activities, has given rise to a new industry: logistics services. This industry 

brings together companies that perform various logistics processes on behalf of client companies. 

The use of green technologies is becoming an increasingly common expectation of partners, 

customers and society. However, not every company is capable of making the level of investment 

required to meet these demands. In such cases, outsourcing may be the solution. 

This study aims to ensure that, should a company decide to outsource a logistics process, it selects a 

service provider that operates in accordance with sustainability principles. However, this significantly 
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complicates an already risky decision-making process, as demand for green technologies and 

environmental sustainability will become a fundamental criterion. Thus, the study aims to lay a 

groundwork for a decision-support model that uses a weighted scoring system to provide objective, 

quantifiable results. 

2.  Literature review 

The transition toward environmentally sustainable logistics processes has become a critical for modern 

enterprises. One of the primary objectives in logistics is the reduction of emissions, particularly efforts 

aimed at minimizing greenhouse gas emission. In earlier decades, emission-related considerations were 

largely confined to transportation activities; however, since the 2000s and 2010s, these concerns have 

increasingly extended to manufacturing and warehousing processes as well. In many cases, 

environmentally responsible logistics operations are no longer optional but represent explicit 

expectations from customers and business partners. Such environmentally conscious logistics activities 

are commonly referred to as green logistics processes. The following literature review provides an 

overview of this concept. 

2.1. The concept of green logistics 

The concept of green logistics emerged as early as the mid-1990s, initially focusing primarily on 

reducing carbon dioxide emissions originating from transportation activities (Tetteh et al., 2024). As 

supply chains expanded in scale and complexity, and technological innovations accelerated from the 

2000s onward, the field of green logistics gained significant momentum. This trend has been further 

amplified by the advancements associated with Industry 4.0 and Industry 5.0, which have intensified 

both academic and practical interest in the topic (Trinh et al., 2025). The growing emphasis on green 

logistics is largely driven by environmental challenges that became increasingly evident during the early 

21st century. Logistics-related carbon dioxide emissions account for approximately 25-27% of global 

emissions (Adigüzel, 2024), with road transportation – dominated by internal combustion engine 

vehicles – being a major contributor. 

It is therefore not coincidental that, during this period, several international organizations began 

prioritizing sustainability-related objectives. Frameworks such as ESG (Environmental, Social and 

Governance) and the SDG (Sustainable Development Goals), supported by organizations like the OECD, 

aim to promote sustainable economic growth – ensuring that present needs are met without compromising 

the ability of future generations to meet their own needs (Costea et al., 2025; Ma et al., 2026). 

Technological advancements have played, and continue to play, a crucial role in reducing 

environmental impacts. Digital and smart technologies significantly enhance process optimization, 

including the mitigation of environmental externalities. The application of IoT sensors enables real-time 

data collection, which supports emission reduction in transportation, optimizes energy consumption, and 

enhances transparency across logistics systems and supply chains. These technologies are also widely 

applied in modern warehouse design, where they contribute to optimizing energy use (Li & Ma, 2022; 

Vudugula, 2025). 

Furthermore, one of the key enablers of Industry 5.0, artificial intelligence (AI), contributes 

substantially to the development of green logistics processes. AI facilitates route optimization, thereby 

reducing fuel consumption in road transport. In addition, AI-driven demand forecasting improves 

accuracy, reducing the risk of overproduction and, consequently, unnecessary energy consumption 

(Šateikiene & Kovalevskaja, 2026). Real-time tracking systems and automated identification 
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technologies, such as RFID, help minimize stockouts and overproduction risks, further contributing to 

efficient resource utilization (Di Nardo et al., 2025; Šateikiene & Kovalevskaja, 2026). 

Moreover, the digitalization and automation effects associated with the fourth industrial revolution 

– particularly through robotics – enhance energy efficiency in logistics operations. The integration of 

intelligent logistics systems, combined with the processing of large volumes of data, enables the efficient 

management of inbound logistics, warehousing, order picking, dispatching, outbound logistics, and 

transportation activities. In this context, the use of electric and alternative-fuel vehicles in transportation 

further reduces dependence on fossil fuels (Hou et al., 2021). 

A growing body of research demonstrates that the implementation of green logistics practices can 

generate a competitive advantage for firms. Consumer preferences are increasingly oriented toward 

environmentally friendly products and services; consequently companies that adopt green practices in 

production or service provision may gain a stronger market position (Tetteh et al., 2024). In the academic 

literature, green logistics refers to logistics processes in which specific tools, systems, or practices aimed 

at reducing environmental impact are implemented. These practices can be most clearly illustrated by 

examining individual logistics activities. 

Procurement is considered “green” when companied select suppliers that provide environmentally 

friendly raw materials or if the supplier itself applies sustainable practices within its operations (Li et 

al., 2021; Masudin et al., 2022; Štreimikienė et al., 2024). 

In the case of production, green manufacturing is characterized by the use of environmentally 

friendly technologies and the reduction of production waste (Mirzaee et al., 2022; Altarazi, 2025). For 

instance, several automotive manufacturers have adopted renewable energy solutions, such as solar 

panels, to support their production and warehousing operations. 

Transportation, as a critical function, is considered green when alternative-fuel vehicles are used, 

when intermodal transport solutions are incorporated into logistics planning, and when route 

optimization is applied to minimize both travel time and distance (Hou et al., 2021). 

The European Union employs several interconnected regulatory and strategic frameworks that 

encompass climate targets, emission reduction obligations, reporting requirements, and operational 

standards (Morea et al., 2021; Tóth-Péter et al., 2023). 

2.2. About the outsourcing 

Companies have the option to outsource certain activities, driven either by cost-reduction objectives or 

by the lack of adequate technological capabilities required to meet customer expectations. In such cases, 

outsourcing can represent a viable strategic solution, as it eliminates the need for substantial capital 

investments. Instead, by selecting an appropriate service provider, firms can effectively address the 

underlying operational limitations. However, evaluating outsourcing opportunities constitutes a highly 

complex and multifaceted decision-making problem. 

This study provides guidance for such decision context by developing a decision-support framework 

which, similarly to a structured checklist, facilitates the selection of the most suitable service provider 

in alignment with green logistics requirements. 

The theoretical foundation of outsourcing logistics services is closely related to the 5PL model. 

According to this framework, as one progresses toward higher levels of logistics service provision, the 

service provider delivers increasingly comprehensive and sophisticated services. In other words, higher 

PL levels imply a greater degree of integration between the client and the service provider, as a wider 

range of more complex logistics activities are outsourced. Consequently, the level of coordination, 
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information sharing, and operational interdependence intensifies with each successive level (de Souza 

et al., 2025; McDonald & Nho, 2025). 

3. Development of a weighted scoring model for service provider selection 

In the scientific literature, several empirical studies have identified a wide range of relevant criteria 

concerning expectations toward green logistics service providers. During the review of the literature, 

environmental impacts and the issue of environmental sustainability understandably emerged on 

numerous occasions as fundamental criteria. In addition, cost and transportation can also be defined as 

key factors in economic performance (Ameknassi et al., 2016). In the case of green logistics, the issue 

of service quality is very important – with particular reference here to reverse logistics and its quality 

(Bajec & Tuljak-Suba, 2016; Vazifehdan & Darestani, 2018). For certain green logistics processes, 

adequate equipment and technology are essential. Thus, it can be concluded that technological 

infrastructure must also be part of the criteria system (Banasik et al., 2018; Nila & Roy, 2023). The 

nature of the partnership and the management of the cooperative relationship are of paramount 

importance in outsourcing decisions, so they can also be defined as criteria in this context (Vazifehdan 

& Darestani, 2018; Dang et al., 2025). Building on both practical insights and these scholarly 

contributions, the researcher developed the following criteria system for the proposed decision-support 

model (Figure 1). 

 

Figure 1. Developed criteria system (source: own construction) 

In the figure, criteria are denoted by the letter C, while the two-level numbering structure enables the 

clear identification of sub-criteria associated with each main criterion. This hierarchical structure allows 

for the formulation of a more comprehensive and sophisticated requirement system toward prospective 

logistics service providers, thereby enhancing the overall quality and robustness of the decision-making 

process. Each sub-criterion category can be assigned a specific performance indicator, which facilitates 

the definition of minimum threshold requirements for candidate providers. Moreover, these indicators 

established and objective basis for comparison in the service provider selection process. The potential 

measurement indicators corresponding to each sub-criterion are summarized in Figure 2. 
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Figure 2. Potential measurement indicators of the criteria (source: own construction) 

The first dimension encompasses criteria related to environmental sustainability. A fundamental 

requirement in this dimension is the application of green technologies. Within both warehousing and 

transportation activities, the proportion of alternative-fuel or low-emission vehicles and material 

handling equipment relative to the total fleet can be assessed, providing a clear indication of the extent 

to which a given service provider adopts environmentally friendly technologies. In addition, the 

presence of environmental certifications constitutes another critical factor, alongside the level of carbon 

dioxide emissions generated by the company’s operational processes and activities. 

The second dimension evaluates economic performance, including costs associated with logistics 

operations such as warehousing, inventory holding, and transportation. Complementing these cost-

related factors, financial reliability reflects the operational viability of the firm, while market presence 

typically indicates a higher level of accumulated experience, which turn suggests greater financial 

stability and lower risk profile for the service provider. This dimension also includes fixed costs, such 

as those related to warehouse operations, warehouse maintenance, and human resources. 

The third dimension focuses on logistics service quality, incorporating classical – originally supplier-

oriented – evaluation criteria. These include delivery reliability in terms of timeliness and quality, the 

rate of defective or non-conforming deliveries, and customer satisfaction. The latter can be assessed 

bases on references, such as feedback from current and previous clients. 

To ensure effective collaboration, and given the critical importance of green technology adoption in 

the selection process, the fourth dimension addresses technological capabilities. Specifically, it 

examines the level of IT integration, the traceability and transparency of the service provider’s 

processes, and the degree of automation within environmentally sustainable technological operations. 

The fifth and the final dimension focuses on partnership and relationship management. Key criteria 

include partnership stability – reflecting the prevalence of long-term collaboration – and the depth of 

integration between the service provider and its partners. Compliance with ESG principles is also 

incorporated within this dimension. The social pillar includes guidelines on cooperation with customers, 

supplier relationships, cooperation with public authorities, and engagement with local communities. 

This is important in the current situation because reducing emissions can only be achieved as a shared 

goal. In addition, the quality of communication channels is of fundamental importance, as seamless and 
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efficient communication between the client and the service provider reduces response times to potential 

changes or disruptions. Additionally, the willingness to share risks is determined by the contractual 

terms governing the collaboration. 

 

In the next step, the weighting scheme is established (Figure 3). 

 

 

Figure 3. Assigned weights (source: own construction) 

 

Based on expert judgement, the environmental dimension receives the highest weight, as it 

fundamentally determines both the extent and the effectiveness of the service provider’s efforts to reduce 

environmental impact. In essence, this dimension defines the very existence and authenticity of green 

logistics practices, serving as the primary determinant of whether a provider meets sustainability 

expectations. 

Similarly, service quality is assigned a relatively high weight, as the implementation of green 

technologies and the client-provider relationship may entail additional costs, which must be justified by 

an adequate level of service performance. 

By contrast, technological capabilities and relationship management factors are assigned lower 

weight. While these criteria are important in general service provider selection contexts, the primary 

objective in this case is to identify a provider that explicitly meets green logistics requirements, rather 

than optimizing across conventional selection dimensions alone. 

4. An example of using the weighted scoring model 

To illustrate the application of the weighed scoring model, the study presents a simplified case study. 

In this example, the researcher outlines a decision-making scenario involving a Hungary-based 

organization operating in the fast-moving consumer goods (FMCG) sector. The company is a subsidiary 

of a multinational corporation and operated a nationwide distribution network. Withing the 

management, a key issue has been identified in the form of high carbon dioxide emissions, primarily 

attributable to road freight transportation activities. In addition, cost containment has emerged as a 

critical managerial concern. 
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In response, the management decides to outsource its core logistics activities, corresponding to the 

third-party logistics level within the logistics service provider model. Three potential service providers 

are identified as prospective partners.  

Service Provider #1 is a Hungary-based small and medium-sized enterprise, capable of offering 

lower service prices; however, it lacks advanced technological capabilities, particularly in relation to 

green technologies. Service Provider #2 is an internationally active logistics service provider with 

extensive experience and highly developed technological infrastructure, but it offers its services at a 

slightly higher price. Service Provider #3 is a start-up company that allocates significant resources to 

innovation, resulting in a high level of technological sophistication and the application of advanced 

environmentally sustainable – green – solutions. Nevertheless, it possesses limited market share and 

relatively low operational experience. 

The developed criteria system is evaluated by the researcher using a five-point Likert scale, because 

it strikes a good balance between measurability, simplicity, and reliability. The final score is calculated 

by multiplying the scale values by the corresponding weights assigned to each criterion, thereby 

enabling the ranking of the service providers. The results of this evaluation are summarized in the 

following figure (Figure 4).  

 

 

Figure 4. The evaluation matrix of the green logistics service provider (source: own construction) 

 

By applying the evaluation matrix, a ranking of green logistics service providers can be established. It 

is clearly evident from the numerical results that the first, smaller domestic company should not be 

selected, as it received a low overall score. This outcome is not coincidental: although the firm operates 

as a relatively stable small enterprise and is capable of offering more competitive pricing, it fails to meet 

the higher-weighted evaluation criteria. Most notably, it does not adequately comply with environmental 

sustainability requirements, which largely predetermines its unfavorable performance in the assessment. 

In parallel, its level of technological requirement does not reach the expected standard, particularly in 

relation to advanced and environmentally sustainable logistics solutions. Consequently, this logistics 

service provider can be unequivocally excluded from the selection process. Service Provider #2 achieved 

the highest overall score; therefore, the rational decision is to initiate cooperation with Service Provider 

#2. Although Service Provider #3 demonstrates a high level of innovation and employs advanced green 

technologies, it represents a substantial risk as a start-up enterprise. Its limited market presence, lack of 

extensive operational experience, and the high costs associated with market entry and innovation 

translate into higher service fees. In contrast, Service Provider #1 exhibits relatively underdeveloped 
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technological capabilities, particularly with respect to environmentally sustainable solutions, and thus 

fails to meet the highest-weighted evaluation criterion, which explains its lower overall score. 

Accordingly, Service Provider #2 represents the optimal choice. 

5. Summary and future research directions 

The weighted scoring system demonstrated through the case study provides a quantifiable and 

objectively comparable decision-support framework, which can be applied effectively and efficiently 

when a firm opts to outsource its logistics activities. A defining characteristic of the 21st century business 

environment is the increasing emphasis placed on reducing the environmental impact of corporate 

operations. Consequently, it is a realistic expectation that, within outsourcing decisions, compliance 

with green logistics principles becomes a key selection criterion for logistics service providers. The 

proposed weighted scoring-based provider selection model offers an initial solution to this complex 

decision-making problem. 

One drawback of the model is subjectivity. The determination of weights can be subjective. This can be 

avoided if the weights are established through a consensus decision made by a larger group using a group 

decision-making technique. Additionally, the trade-off effect must be managed, as very poor performance in 

one category can be offset by very good performance in another. Here, decision-maker preference and 

consistency are necessary for evaluating the situation. If KPIs are used to populate the individual categories, 

the model treats them as independent, which also creates the potential for bias. Regardless, the model 

developed here serves as a suitable starting point for selecting a green logistics partner. 

As a direction for future research, the extension and validation of the model are proposed. Through 

a questionnaire-based empirical study, the research aims to assess corporate commitment to green 

logistics initiatives, as well as to gain deeper insights into the environmental performance of logistics 

service providers. This approach enables the alignment of demand- and supply-side perspectives and 

supports the subsequent validation of the proposed provider selection in a real-world business 

environment. 
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