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Abstract: 

The telecommunications industry plays a crucial role in global connectivity and communication, 

and as sustainability concerns become increasingly important, it is imperative for telecom 

companies to prioritize sustainable practices throughout their supply chains. Information 

systems have emerged as powerful tools for enhancing supply chain sustainability in this 

industry. This study utilizes the VIKOR method to analyze the factors that significantly impact 

information systems on supply chain sustainability in the telecom sector. The analysis 

demonstrates that real-time data visibility and inventory management are the most influential 

factors in improving supply chain sustainability in the telecom industry. These factors enable 

companies to effectively track and optimize their inventory levels, minimize waste, and enhance 

resource utilization 
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1. Introduction 

The effect of information systems on supply chain sustainability is a topic of significant interest 

and importance in today's business environment. Information systems play a crucial role in 

enhancing the sustainability performance of supply chains by providing real-time data, 

improving communication and collaboration, enabling transparency, and supporting decision-

making processes. In this context, supply chain sustainability refers to the integration of 

economic, environmental, and social considerations into supply chain operations to achieve 

long-term viability. 

 

http://cims-journal.com/index.php/CN/article/view/938


Vol.29 计算机集成制造系统 ISSN 

No. 2 Computer Integrated Manufacturing Systems 1006-5911 

 

Computer Integrated Manufacturing Systems  
171 

One way information systems contribute to supply chain sustainability is through improved 

visibility and transparency. By capturing and analyzing data at various stages of the supply chain, 

information systems enable companies to track and monitor their environmental and social 

impacts. For example, systems equipped with sensors and IoT technologies can collect data on 

energy consumption, waste generation, carbon emissions, and worker conditions. This data 

helps identify inefficiencies, areas for improvement, and potential risks, allowing companies to 

implement targeted sustainability initiatives. 

 

Furthermore, information systems facilitate collaboration and information sharing among 

supply chain partners. By connecting different entities in the supply chain, such as suppliers, 

manufacturers, distributors, and customers, information systems enable the exchange of real-

time information on inventory levels, production schedules, and demand forecasts. This 

collaborative approach helps optimize processes, reduce waste, and minimize the 

environmental footprint of the supply chain. 

 

In terms of decision-making, information systems provide insights and analytics that support 

sustainable choices. For instance, advanced analytics can help identify the most sustainable 

transportation routes, optimize packaging to minimize waste, and select suppliers with strong 

sustainability practices. These data-driven decisions contribute to reducing energy 

consumption, carbon emissions, and resource depletion throughout the supply chain. 

 

Moreover, information systems enable effective stakeholder engagement and communication. 

They allow companies to communicate their sustainability initiatives, achievements, and 

progress to customers, investors, and the public. This transparency enhances trust and 

credibility, leading to improved reputation and brand value. 

 

Another area where information systems have a positive impact on supply chain sustainability is 

risk management. By monitoring and analyzing data, companies can identify potential risks 

related to sustainability issues, such as regulatory compliance, ethical sourcing, and 

environmental disruptions. Timely identification of these risks allows proactive measures to be 

taken, minimizing potential negative impacts on the supply chain and the environment. 

 

It is worth noting that information systems are continuously evolving, incorporating emerging 

technologies such as artificial intelligence, blockchain, and big data analytics. These 
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technologies further enhance supply chain sustainability by enabling automated data collection, 

advanced analytics for predictive modeling, and secure traceability of products and materials. 

In conclusion, information systems have a profound effect on supply chain sustainability by 

improving visibility, enabling collaboration, supporting data-driven decision-making, enhancing 

stakeholder communication, and facilitating risk management. As businesses strive to achieve 

sustainability goals, leveraging information systems becomes essential for optimizing supply 

chain operations, reducing environmental impacts, ensuring ethical practices, and creating long-

term value for all stakeholders involved. 

 

The effective utilization of information systems is crucial for organizations to achieve their goals 

efficiently and cost-effectively. Over the years, information systems have undergone significant 

advancements, providing numerous Supply chain management encompasses various activities, 

such as material sourcing, production scheduling, and physical distribution, all of which rely on 

efficient information flows. Extensive literature exists on the adoption of information systems, 

such as Material Requirements Planning (MRP), Manufacturing Resource Planning (MRPII), 

Enterprise Resource Planning (ERP), Supplier Relationship Management (SRM), Customer 

Relationship Management (CRM), and others, to enhance supply chain management [1]. 

 

In addition, there is a growing body of research focused on integrating sustainability practices 

into supply chain management. However, this integration poses a more complex challenge 

compared to implementing sustainability within a single firm, as it involves multiple 

stakeholders in the supply chain, including suppliers, focal firms, distributors, retailers, and 

customers [2]. Pressures from government regulators, community activists, NGOs, and global 

competition have prompted many companies to adopt sustainability practices to varying 

degrees [3]. 

 

Despite the extensive research on the usage of information systems and supply chain 

sustainability, there is still a need for further investigation into the specific impact of information 

systems on supply chain sustainability. This paper aims to fill this research gap by examining the 

effects of different information systems on supply chain sustainability using the VIKOR method. 

The study begins by presenting relevant theoretical concepts and literature, followed by the 

identification of key information systems and supply chain sustainability metrics based on a 

comprehensive review of existing literature and expert opinions. Subsequently, an exploratory 

research approach is employed, utilizing the VIKOR method to investigate the impact of 
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information systems on supply chain sustainability. The study's findings and recommendations 

are presented in the final sections, providing valuable insights for practitioners and decision-

makers in the field of supply chain sustainability. 

 

2. Background 

2.1. Information systems  

An information system can be defined technically as a set of interrelated components that 

collect (or retrieve), process, store, and distribute information to support decision making and 

control in an organization. It serves as a fundamental tool for managing and utilizing data within 

a business context. The primary purpose of an information system is to support decision making, 

coordination, and control processes. By providing access to relevant and timely information, 

these systems empower managers and workers to analyze problems, gain insights, visualize 

complex subjects, and create innovative products. Moreover, information systems play a vital 

role in enabling businesses to streamline their operations, bringing together various functions 

and processes into a cohesive and efficient unit. One of the key benefits of information systems 

is their ability to provide critical data to support business decision-making. By gathering and 

processing data from different sources, information systems generate valuable insights that 

assist managers in making informed choices. These systems facilitate the collection, analysis, 

and presentation of data in meaningful ways, enabling managers to gain a comprehensive 

understanding of their organization's performance and make strategic decisions accordingly. 

Additionally, information systems have a significant impact on communication within an 

organization. They enhance communication channels and facilitate the flow of information 

across different departments and hierarchical levels. By promoting efficient and effective 

communication, information systems contribute to better coordination and collaboration 

among team members, ultimately improving overall organizational productivity and 

performance. 

 

Furthermore, information systems help in reducing human labor by automating repetitive tasks 

and routine operations. This automation frees up employees' time, allowing them to focus on 

more value-added activities that require critical thinking, creativity, and problem-solving skills. 

By minimizing manual effort and maximizing productivity, information systems contribute to 

operational efficiency and cost savings. Over the years, information systems have undergone 

significant advancements. Since the 1960s, different types of information systems have been 

developed and refined to meet evolving business needs and technological capabilities. These 
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systems have become more sophisticated, integrating advanced technologies and 

functionalities to enhance data processing, storage, retrieval, and analysis. 

 

In this research, a review of various information systems is presented, highlighting their 

evolution and impact. Table 1 provides an overview of the different information systems covered 

in the study, illustrating the progression and advancements in these systems over time. Such a 

comprehensive review enables a better understanding of the transformative role played by 

information systems in shaping the way organizations operate and make decisions. 

 

Overall, information systems are critical assets for businesses, enabling them to harness the 

power of data and technology to drive efficiency, informed decision-making, and organizational 

success. By leveraging these systems, organizations can adapt to changing market dynamics, 

gain a competitive edge, and achieve their short- and long-term business goals. 

 

Information systems play a vital role in facilitating decision-making and control within 

organizations. They consist of interconnected components that collect, process, store, and 

distribute data, aiming to support various functions such as problem analysis, visualization, and 

innovation in product development. The implementation of information systems enables 

businesses to optimize their operations and establish a cohesive operational structure. 

 

In a study conducted by Koh et al. in 2008 [1], the use of information systems for logistics and 

supply chain management was investigated. The researchers identified several information 

systems that are widely used in this context, including Warehouse Management Systems (WMS), 

Material Requirements Planning (MRP), and bar coding. These systems were found to be among 

the most popular choices for organizations seeking to enhance their logistics and supply chain 

operations. 

 

One crucial aspect of information systems is their support for business decision-making 

processes. They provide management with essential data necessary for informed decision-

making, improving communication within the organization and reducing reliance on manual 

labor. Information systems align with both short-term and long-term business objectives and 

facilitate the dissemination of complex information [4]. Over the years, different types of 

information systems have shown significant improvements since the 1960s [5]. A detailed review 

of these information systems is presented in Table 1 in this research. 
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There have been numerous studies conducted on the use of information systems in logistics and 

supply chain management. These studies explore different aspects of information systems and 

their impact on various aspects of supply chain operations. Here are some notable studies in this 

field: 

 

Gunasekaran et al. (2004): This study examined the role of information systems in achieving 

supply chain integration. It highlighted the importance of information sharing, collaboration, 

and the use of technologies such as Enterprise Resource Planning (ERP) and Electronic Data 

Interchange (EDI) in enhancing supply chain performance. 

 

Chen and Paulraj (2004): The researchers investigated the impact of information systems on 

supply chain agility. They found that organizations with advanced information systems, such as 

real-time monitoring and decision support systems, were better equipped to respond quickly to 

changes in the supply chain environment. 

 

Ferdows and De Meyer (1990): This study focused on the role of information systems in 

achieving efficient logistics operations. It highlighted the benefits of integrating information 

systems with logistics processes and emphasized the importance of accurate and timely 

information for effective logistics management. Li et al. (2005): The researchers explored the use 

of information systems, particularly Customer Relationship Management (CRM) systems, in 

supply chain management. They found that organizations that implemented CRM systems 

experienced improved customer satisfaction, increased sales, and enhanced collaboration with 

supply chain partners. 

 

Simchi-Levi et al. (2007): This study examined the use of information systems in demand 

forecasting and inventory management. It discussed the benefits of using advanced forecasting 

models and software systems in improving forecast accuracy, reducing inventory costs, and 

achieving better supply chain performance. These studies, along with many others, provide 

valuable insights into the role of information systems in logistics and supply chain management. 

They highlight the benefits, challenges, and best practices associated with the use of various 

information systems in optimizing supply chain operations, enhancing collaboration, improving 

customer satisfaction, and achieving competitive advantage. In conclusion, information systems 

play a crucial role in facilitating information flow, decision-making, and control within 

organizations. They offer a wide range of benefits, including improved communication, 
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streamlined operations, enhanced decision-making capabilities, and effective distribution of 

complex information. The continuous evolution of information systems since the 1960s 

demonstrates their growing significance and the improvements they have brought. For a 

comprehensive overview of the advancements made in information systems, Table 1 in the 

research serves as a valuable reference, providing insights into their development and impact. 

 

Table.1. Information systems review 

Era Systems Description 

First Era  Manual 

Systems 

During this era, supply chains relied on manual systems for data 

collection, processing, and communication. Sustainability 

considerations were limited, and information systems were 

primarily focused on basic inventory management and order 

processing. Tracking sustainability-related data and measuring 

supply chain impacts were challenging due to limited 

technological capabilities. 

Second 

Era  

Enterprise 

Resource 

Planning (ERP) 

Systems 

With the advent of ERP systems, businesses gained the ability to 

integrate various functions and departments, resulting in 

improved visibility and control over supply chain processes. ERP 

systems allowed for better inventory management, resource 

allocation, and coordination. While sustainability considerations 

were not the primary focus, ERP systems provided a foundation 

for capturing data that could be used for later sustainability 

analysis. 

Third Era Supply Chain 

Management 

(SCM) Systems 

During this era, SCM systems emerged to address the 

complexities of supply chain operations. These systems provided 

enhanced functionality, including demand forecasting, supplier 

management, logistics optimization, and real-time data sharing. 

SCM systems enabled improved sustainability by facilitating the 

integration of sustainability criteria into supplier selection, 

transportation planning, and inventory optimization processes. 

Fourth Era Sustainable 

Supply Chain 

Management 

(SSCM) 

In recent years, sustainability has become a more prominent 

concern for supply chains. As a result, SSCM systems have been 

developed to explicitly address sustainability challenges. These 

systems encompass features such as carbon footprint tracking, 



Vol.29 计算机集成制造系统 ISSN 

No. 2 Computer Integrated Manufacturing Systems 1006-5911 

 

Computer Integrated Manufacturing Systems  
177 

Systems life cycle assessment, supplier sustainability performance 

monitoring, and product traceability. SSCM systems enable 

organizations to measure and manage sustainability impacts 

across the supply chain, driving more sustainable decision-

making 

Fifth Era Digital 

Transformation 

and IoT-

enabled 

Systems 

The current era is characterized by the rapid advancement of 

digital technologies and the Internet of Things (IoT). These 

technologies enable real-time data collection, connectivity, and 

analysis, offering significant opportunities for supply chain 

sustainability. IoT-enabled systems can track and monitor 

environmental factors, energy usage, waste generation, and 

social impacts in real-time. Advanced analytics and AI-driven 

algorithms help identify opportunities for sustainability 

improvements and optimize supply chain operations accordingly 

 

In each era, information systems have played a crucial role in driving supply chain sustainability. 

From basic data management to advanced sustainability-focused systems, information systems 

have evolved to support organizations in addressing environmental, social, and economic 

aspects of sustainability throughout the supply chain. These systems provide the foundation for 

data-driven decision-making, transparency, collaboration, and continuous improvement in 

supply chain sustainability performance. 

 

Below are fourteen information systems play critical roles in modern organizations, supporting 

various functions and improving operational efficiency, decision making, and customer 

satisfaction. 

 

Material Requirements Planning (MRP): MRP is an information system used to manage and 

control the inventory and production processes within a manufacturing organization. It helps in 

determining the quantity and timing of materials required for production, ensuring efficient 

resource allocation. 

 

Manufacturing Resource Planning (MRP II): MRPII is an extension of MRP that integrates 

additional functions such as capacity planning, shop floor control, and financial management. It 
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provides a comprehensive view of the entire manufacturing process, enabling effective planning 

and scheduling. 

 

Enterprise Resource Planning (ERP): ERP systems integrate various business functions, including 

finance, human resources, supply chain management, customer relationship management, and 

manufacturing. It provides a centralized database and facilitates seamless information flow 

across different departments, improving operational efficiency and decision-making. 

 

Warehouse Management System (WMS): WMS is an information system used to manage and 

control warehouse operations. It includes functions such as inventory management, order 

fulfillment, receiving and shipping, and warehouse optimization. WMS enables organizations to 

effectively manage their inventory and streamline warehouse processes. 

 

Supply Chain Management (SCM): SCM systems facilitate the coordination and optimization of 

all activities involved in the supply chain, from raw material procurement to product delivery. It 

involves managing suppliers, logistics, inventory, and demand forecasting to ensure smooth 

operations and customer satisfaction. 

 

Customer Relationship Management (CRM): CRM systems help organizations manage customer 

interactions, track customer information, and improve customer satisfaction. It includes 

functions such as sales management, marketing automation, customer support, and analytics to 

enhance customer relationships and drive business growth. 

 

Supplier Relationship Management (SRM): SRM systems focus on managing relationships with 

suppliers. They streamline procurement processes, supplier selection, contract management, 

and performance evaluation to ensure a reliable and efficient supply chain. 

 

Advanced Planning and Scheduling (APS): APS systems use algorithms and optimization 

techniques to create detailed production plans and schedules. They consider various factors 

such as resource availability, demand forecast, and production constraints to optimize 

production efficiency and meet customer demands. 

 

Just-in-Time (JIT): JIT is an inventory management system aimed at minimizing inventory 

holding costs by receiving materials and producing goods only when needed. JIT relies on 
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accurate demand forecasting, efficient supply chain coordination, and timely production to 

reduce waste and improve efficiency. 

 

E-commerce: E-commerce refers to the buying and selling of goods and services online. E-

commerce systems enable businesses to conduct online transactions, manage online 

storefronts, process payments, and provide customer support, allowing for global reach and 

24/7 availability. 

 

E-business: E-business encompasses a broader concept than e-commerce. It refers to the use of 

electronic technology to conduct and automate various business processes, including sales, 

marketing, procurement, supply chain management, and customer service. 

 

Decision Support Systems (DSS): DSS systems provide interactive tools and models to assist 

managers in making informed decisions. They utilize data analysis, simulation, and visualization 

techniques to analyze complex problems, evaluate different scenarios, and support strategic 

decision-making. 

 

Radio Frequency Identification (RFID): RFID systems use radio frequency technology to identify 

and track objects or people. They consist of tags that store and transmit data and readers that 

capture and process the information. RFID systems are widely used in inventory management, 

asset tracking, and access control applications. 

 

Electronic Data Interchange (EDI): EDI enables the electronic exchange of business documents, 

such as purchase orders, invoices, and shipping notifications, between different organizations. It 

eliminates the need for manual data entry, reduces paperwork, and improves the speed and 

accuracy of information exchange. 

 

In shape 1, another minimalist interpretation of sustainability relates to the idea of limitations. 

While trade-offs between sustainability pillars exist, incorporating sustainability measures into 

business activities does not necessarily limit firms. In fact, sustainability can be a business driver 

rather than a cost center. Proactive sustainability strategies can lead to competitive advantages, 

cost savings, increased market share, and a stronger brand image. A socially and 

environmentally responsible supply chain is increasingly expected by stakeholders, making the 

triple bottom line approach essential for doing business in the twenty-first century [12]. 
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Shape 1: Iinformation systems play critical roles in modern organizations. 

 

 

 

2.2. Supply chain sustainability 

Supply chain sustainability refers to the integration of environmental, social, and economic 

considerations into supply chain management practices. It involves managing the entire lifecycle 

of products or services, from sourcing raw materials to manufacturing, distribution, and disposal. 

The goal of supply chain sustainability is to minimize negative environmental and social impacts 

while maximizing economic value. 

 

The integration of sustainability into business practices is currently a prominent research topic in 

supply chain management. While the term "sustainable" has its origins dating back to the 18th 

century, its significance increased with the publication of the Brundtland Report in 1987. The 

report defined sustainability as development that meets present needs without compromising 

the ability of future generations to meet their own needs. This definition emphasizes the balance 

between needs and limitations, which is crucial in the sustainability discourse [12]. 

 

To achieve supply chain sustainability, organizations need to consider various factors. This 

includes reducing carbon emissions, conserving resources, promoting fair labor practices, 

ensuring ethical sourcing, supporting local communities, and fostering transparency and 

accountability throughout the supply chain. 
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Implementing sustainable practices in the supply chain offers several benefits. It can lead to cost 

savings through improved efficiency, reduced waste, and better risk management. It enhances 

brand reputation, attracts environmentally and socially conscious consumers, and can create 

new business opportunities. Additionally, it helps organizations comply with regulations, meet 

stakeholder expectations, and contribute to the overall well-being of the planet and society. 

 

To achieve supply chain sustainability, collaboration and cooperation among all stakeholders 

involved in the supply chain are essential. This includes suppliers, manufacturers, distributors, 

retailers, customers, and even government bodies and non-governmental organizations. By 

working together, organizations can establish sustainable sourcing strategies, implement 

environmentally friendly production processes, promote responsible consumption, and ensure 

the responsible disposal or recycling of products. 

 

In summary, supply chain sustainability is about considering environmental, social, and 

economic factors throughout the entire supply chain to create long-term value while minimizing 

negative impacts. It is a holistic approach that requires collaboration, innovation, and ongoing 

commitment to create a more sustainable future for businesses, communities, and the planet. 

 

In accordance with [6], a supply chain is defined as a network of parties involved in fulfilling 

customer orders. Over the past decade, increasing customer demands and government 

regulations have compelled companies to reduce the environmental impacts of their products 

and processes [7]. The interaction between the supply chain and sustainability has become a 

critical aspect of operations and the environment. In the European Union, a collective effort has 

been made by member states to implement legislation that holds manufacturers accountable 

for waste collection, recycling, and safe disposal [8]. 

 

In [9], Carter and Roger put forth a comprehensive definition of Sustainable Supply Chain 

Management (SSCM) as the strategic and transparent integration of an organization's social, 

environmental, and economic goals in coordinating key inter-organizational processes. The aim 

is to enhance the long-term economic performance of both the individual company and its 

supply chains. Seuring and Muller [10] have also recognized the diverse interpretations of 

sustainability within supply chain management, emphasizing the importance of the triple 

bottom line approach. This approach requires achieving a minimum level of performance across 

the environmental, economic, and social dimensions. 
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The integration of sustainability principles in supply chain management is increasingly regarded 

as crucial for achieving long-term success. Organizations are recognizing the need to balance 

economic growth with environmental stewardship and social responsibility. This entails 

considering the entire lifecycle of products, from sourcing raw materials to disposal, and 

collaborating with suppliers, manufacturers, and other stakeholders to implement sustainable 

practices. By adopting a holistic approach to supply chain sustainability, companies can 

minimize environmental impacts, enhance social well-being, and drive economic value. 

 

In summary, supply chain sustainability involves the integration of environmental, economic, 

and social goals within supply chain management processes. It requires collaboration, 

transparency, and a commitment to achieving sustainable outcomes across all dimensions. As 

customer expectations and regulatory requirements continue to evolve, organizations must 

proactively embrace sustainable practices to ensure their long-term viability and contribute to a 

more sustainable future. [11], [13]. 

 

The Triple Bottom Line (TBL) approach encompasses three main aspects: environmental, 

economic, and social dimensions. These aspects are collectively considered to evaluate the 

overall sustainability performance of an organization or a supply chain. Here's a breakdown of 

each aspect: 

 

Environmental Dimension: The environmental aspect focuses on assessing and managing the 

impact of business operations on the natural environment. It involves minimizing resource 

consumption, reducing waste generation, mitigating pollution, and adopting sustainable 

practices. Organizations strive to minimize their carbon footprint, conserve energy, protect 

biodiversity, and promote eco-friendly initiatives. 

 

Economic Dimension: The economic aspect pertains to the financial viability and economic 

performance of an organization. It involves analyzing the financial aspects of sustainable 

practices and assessing the economic benefits and costs associated with implementing 

sustainability initiatives. This includes evaluating the profitability, cost-effectiveness, and return 

on investment of sustainable actions. 

 

Social Dimension: The social aspect involves considering the impact of business activities on 

people and society. It includes factors such as labor rights, human rights, employee well-being, 
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community engagement, and stakeholder relationships. Organizations focus on promoting fair 

and ethical practices, ensuring safe working conditions, respecting human rights, fostering 

diversity and inclusion, supporting local communities, and addressing social issues. 

 

The TBL approach recognizes that sustainable success goes beyond financial gains and 

incorporates environmental and social responsibilities. It emphasizes the interconnectedness of 

these three dimensions, understanding that neglecting any aspect can have detrimental effects 

on long-term performance. By integrating environmental, economic, and social considerations, 

organizations can strive for a more comprehensive and balanced approach to sustainability. 

[14],[15],[16]. 

 

Overall, the TBL approach encourages organizations to assess their performance not only in 

terms of financial profits but also in terms of environmental preservation and social well-being. It 

aims to create a harmonious relationship between business operations, the environment, and 

society, ultimately leading to sustainable development and a more equitable future. The factors 

or dimensions of the Triple Bottom Line (TBL) approach, which collectively evaluate the 

sustainability performance of an organization or a supply chain, are as follows: 

 

Environmental Factor: This dimension focuses on the environmental impact of business 

operations and includes factors such as: 

• Resource conservation 

• Waste management and reduction 

• Pollution control and prevention 

• Energy efficiency 

• Carbon footprint reduction 

• Biodiversity conservation 

 

Economic Factor: This dimension pertains to the financial viability and economic performance of 

the organization and includes factors such as: 

• Profitability 

• Cost-effectiveness 

• Return on investment 

• Financial stability 

• Economic growth 
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• Market competitiveness 

 

Social Factor: This dimension considers the impact of business activities on people and society 

and includes factors such as: 

• Labor rights and fair employment practices 

• Human rights 

• Employee well-being and safety 

• Community engagement and development 

• Stakeholder relationships and engagement 

• Social equity and inclusion 

 

These three factors together represent the triple bottom line, with each dimension reflecting a 

different aspect of sustainability. By considering and balancing the environmental, economic, 

and social factors, organizations can strive for holistic sustainability and long-term success. It is 

important to note that specific factors and their prioritization may vary depending on the 

industry, organization, and stakeholder expectations [18],[19],[20],[21]. 

 

3. Research methodology 

In this research, the VIKOR technique is employed to analyze the main indicators of a sustainable 

supply chain in the context of Telecom industry. The selection of MSC is based on its 

prominence as the largest steel producer in the Middle East and Northern Africa region, as well 

as its extensive experience with information systems like ERP, CRM, and DSS. Additionally, MSC's 

commitment to environmental sustainability, demonstrated by obtaining ISO 14000 certification 

and implementing various environmental projects, makes it an ideal case for examining the 

impact of information systems on supply chain sustainability [17]. 

 

The research methodology comprises the following steps: 

 

4. Literature Review: 

Conduct a comprehensive review of relevant literature to identify the main indicators of a 

sustainable supply chain. 

Present the identified indicators in Table 4, which serves as a reference for the analysis. 
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Expert Consultation: 

Consult with experts from Telecom Industry of Iran to gather insights and validate the identified 

indicators. 

Categorize the indicators based on expert inputs to facilitate the analysis process. 

 

VIKOR Technique: 

Apply the VIKOR technique to analyze the categorized indicators. 

Assign weights to each indicator based on their relative importance in achieving supply chain 

sustainability. 

Evaluate each indicator against predefined criteria, considering environmental, social, and 

economic aspects. 

Calculate the VIKOR score for each indicator, representing its ranking in terms of its impact on 

supply chain sustainability. 

 

Data Analysis: 

Analyze the results obtained from the VIKOR technique to determine the ranking of the 

indicators. 

Interpret the findings and identify the top-ranked indicators that significantly contribute to 

supply chain sustainability. 

 

By utilizing the VIKOR technique, this research aims to provide valuable insights into the 

effective factors of information systems on supply chain sustainability in the telecom industry, 

specifically within Telecom Industry of Iran. The findings of this study will contribute to the 

existing knowledge on sustainable supply chains and offer practical recommendations for MSC 

and other steel companies to enhance their supply chain sustainability practices. 

 

Step 1: Formulate the Decision Matrix 

Based on the number of criteria, alternatives, and evaluations of each alternative for different 

criteria, the decision matrix is constructed as follows. 

      𝐶1. . … . 𝐶𝑛

𝑋 = [

𝑥11. . . 𝑥1𝑛
⋮⋱⋮

𝑥𝑚1⋯𝑥𝑚𝑛
]
 

 

where 𝑥𝑖𝑗the score of the alternative 𝑖(𝑖 = 1, . . . , 𝑚) is related to the criterion 𝑗(𝑗 = 1, . . . , 𝑛). 

Step 2. Establish the Normalized Decision Matrix 
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In this stage, employing established techniques, the decision matrix is normalized. Specifically, 

all cost criteria are transformed into benefit criteria to ensure uniform treatment of all criteria in 

accordance with the VIKOR method. 

 

 

 

 

 

{
 
 
 
 

 
 
 
 𝑛𝑖𝑗 =

𝑥𝑖𝑗

∑ 𝑥𝑖𝑗

𝑚

𝑖=1

, 𝑖 = 1, . . . , 𝑚; 𝑗 ∈ 𝐵𝑒𝑛𝑓𝑖𝑡 𝑆𝑒𝑡

𝑛𝑖𝑗 =

1

𝑥𝑖𝑗

∑
1

𝑥𝑖𝑗

𝑚

𝑖=1

,       𝑖 = 1, . . . , 𝑚; 𝑗 ∈ 𝐶𝑜𝑠𝑡 𝑆𝑒𝑡

 

 

 

 
11 1

1

... n

m mn

n n

N

n n

 
 

=
 
    

 

Step 3. Assigning Weights to Criteria 

During this stage, the weight vector for the criteria is determined based on their respective 

importance in the decision-making process, following the principles of the VIKOR method. 

As 𝑤𝑗(𝑗 = 1, . . . , 𝑛). 

1 2[w , w ,..., w ]nW =
. 

Step 4. Identify the Optimal and Pessimistic Values for Each Criterion 

In this phase, considering the conversion of all criteria into profit-oriented measures in the 

previous step, only the best values are determined for profit indicators. However, if an 

alternative normalization method is employed, the optimal and pessimistic values should be 

determined for cost indicators as well, as part of this step. 
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Step 5. Calculating the Distance between Best and Worst Scenarios 

During this step, the distance between the best and worst situations is determined for each 

criterion. This calculation helps to quantify the range of variation within each criterion and plays 

a vital role in the VIKOR decision-making process. 

The distance to the best situation (utility measure) is indicated as Si(𝑖 = 1, . . . , 𝑚), and the 

distance to the worst situation (reject measure) is shown as Ri(𝑖 = 1, . . . , 𝑚). 
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Step 6. Calculating the Q Index 

In this step, the Q index is computed by combining the convex combination of the two 

distances, S and R, which were calculated in the previous step. The Q index serves as a 

comprehensive measure that considers both the L-1 and L-∞ distances to assess the overall 

performance of each alternative in the VIKOR decision-making process. 
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Step 7. Rank the alternatives. 

 

The alternatives are ranked using the R, S, and Q ranking system. Consequently, three ranking 

lists are generated, with lower values indicating superior alternatives. 

In the ranking based on the Q index, the top-ranked alternative is selected if it satisfies the 

following conditions: 

It has the lowest Q index value among all alternatives. 

It possesses the shortest distance from the ideal solution, as represented by the R criterion. 

It exhibits the smallest distance from the worst solution, as indicated by the S criterion. 

By fulfilling these conditions, the top-ranked alternative is identified and considered the most 

favorable choice in the VIKOR decision-making process. 

 

5. RESULTS 

Based on the expertise of industry professionals in the telecommunications sector and the 

adjustment of weights for the indices in the VIKOR technique, the indices related to the subject 

of this study have been ranked as follows. However, it should be noted that this ranking is based 
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on the opinions of a five-member group of telecommunications industry experts in Iran and may 

vary in other companies. 

 

Table 2. The rank of sub-factors 

Sub-Factors Rank TBl-line 

Resource conservation 10  

 

 

Environmental Factor 

Waste management and reduction 16 

Pollution control and prevention 17 

Energy efficiency 15 

Carbon footprint reduction 18 

Biodiversity conservation 11 

Profitability 5  

 

Economic Factor 

Cost-effectiveness 6 

Return on investment 1 

Financial stability 2 

Economic growth 3 

Market competitiveness 4 

Labor rights and fair employment 

practices 

12  

 

 

Social Factor 

 

Human rights 8 

Employee well-being and safety 7 

Community engagement and 

development 

13 

Stakeholder relationships and 

engagement 

9 

Social equity and inclusion 14 

 

 

6. Conclusion and suggestions 

The objective of this paper was to analyze the relationships between information systems and 

supply chain sustainability. A total of 32 information systems experts and managers were 

selected, and data was collected through professional interviews to investigate these 

relationships. 
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Applying the VIKOR technique, the analysis revealed that the third group of information 

systems, namely E-Business, E-Commerce, and Just-in-Time, had the most significant impact on 

supply chain sustainability. Following closely were RFID, EDI, and barcoding systems in the 

second position, while ERP, MRP, and MRP II systems were identified as the next most effective 

information systems. 

 

Economic factors such as Profitability, Cost-effectiveness, Return on investment, Financial 

stability, Economic growth, Market competitiveness, were found to be the most influential 

factors affecting sustainable supply chain practices. 

 

To establish a sustainable supply chain through the implementation of information systems, it is 

crucial to focus on E-Business and technological systems like RFID and EDI. Notably, the most 

significant effects of these applications were observed in the economic and organizational 

aspects of the company, satisfying top managers and stakeholders. The initial step towards 

implementation involves providing adequate software and hardware infrastructures, along with 

comprehensive staff training. 

 

As this research marks the first exploration in this specific area, further studies in different 

contexts would provide better insights into the relationships between information systems and 

supply chain sustainability. Additionally, it is beneficial to investigate alternative methods for 

analyzing the applications of information systems in the context of sustainable supply chain 

management. 
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