
International Journal of Scientific Research and Engineering Development-– Volume 8 Issue 5, Sep-Oct 2025 

                        Available at www.ijsred.com 

ISSN: 2581-7175                           ©IJSRED: All Rights are Reserved                                            Page 1254 

   

Circular Economy in Fashion: MIS-Driven Digital Product 

Passports for Apparel Traceability 
 

Samsul Haque* S M Arif Al Sany** Mizanur Rahman*** 

*(Email: samsasif@gmail.com) 

**(Management Information Systems (MIS), Lamar University, Beaumont, Texas, US 

Email: alsany25@gmail.com) 

***(Management Information Systems, Lamar University, Beaumont, Texas, US 

Email: mizanurrahman.popon@gmail.com) 

 

----------------------------------------************************----------------------------------

Abstract: 
            The fashion industry faces increasing pressure to adopt sustainable and circular practices due to its 

significant environmental and social impact. A critical issue hindering progress is the lack of transparency 

and traceability in the lifecycle of apparel, which complicates efforts to reduce waste and promote 

responsible consumption. This paper explores the potential of Management Information Systems (MIS)-

driven digital product passports (DPP) to improve apparel traceability within the framework of a circular 

economy. By leveraging digital technologies and data management systems, DPPs can enhance the 

monitoring of materials, product use, and end-of-life processing. This enables consumers, manufacturers, 

and recyclers to make informed and sustainable decisions. The paper investigates the design and 

implementation of a digital product passport for the fashion industry, focusing on its integration with 

existing supply chains. It also evaluates the role of DPPs in promoting circularity by increasing 

transparency and accountability across the value chain. The proposed solution aims to tackle both 

environmental and business challenges while fostering innovation in the sector. By offering detailed data 

on products' lifecycle stages, DPPs can facilitate better recycling, product reuse, and responsible 

consumption. Ultimately, this research presents a pathway for fashion companies to adopt circular 

practices that are both environmentally and economically sustainable. 
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    I. Introduction 
The fashion industry, a significant contributor to 

global economic activity, is also one of the largest 

polluters in the world. From textile waste to water 

usage and carbon emissions, the industry’s 

environmental footprint is immense. Despite 

growing awareness about sustainability, many 

fashion brands continue to operate under a linear 

model of production, where resources are used to 

create products that eventually end up in landfills. 

In contrast, the circular economy paradigm 

encourages a more sustainable, restorative model 

where products and materials are continuously 

reused, repaired, and recycled. To achieve this, 

fashion must rethink its approach to production, 

consumption, and disposal. One crucial aspect in 

promoting circularity within the fashion industry is 

improving product traceability, a challenge that the 

industry faces today due to its complex and opaque 

supply chains. The increasing demand for 

sustainable fashion practices has driven interest in 

solutions that can provide transparency, reduce 

waste, and encourage responsible consumption. 

Among these solutions, Digital Product Passports 
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(DPPs) are emerging as an innovative tool that can 

enable traceability by providing detailed, digital 

records of products, including information about 

materials, production processes, and sustainability 

impacts. This paper examines the role of DPPs, 

powered by Management Information Systems 

(MIS), in facilitating apparel traceability and 

advancing circular economy goals in fashion. 

A. Background and Motivation 
The fashion industry has long been associated with 

significant environmental and social issues, from 

high carbon emissions to labor exploitation. The 

traditional model of “take, make, dispose” 

contributes to an unsustainable cycle of resource 

depletion and waste generation. Given the urgency 

of these issues, there has been a growing 

recognition of the need for systemic change, and the 

circular economy has emerged as a promising 

model. The circular economy aims to create a 

closed-loop system where products and materials 

are continuously reused, refurbished, and recycled, 

minimizing waste and reducing the consumption of 

finite resources. In the context of fashion, this 

transformation involves not just recycling garments 

but rethinking the design, production, and 

consumption of clothing. Circular design strategies 

include creating durable, repairable, and recyclable 

products. However, implementing such strategies 

effectively requires reliable data on the materials 

used, the product’s life cycle, and its end-of-life 

options. This is where Digital Product Passports 

(DPPs) can play a crucial role. DPPs provide a 

digital, accessible record of a garment's journey 

from design to disposal. By embedding key 

information such as raw material sourcing, 

manufacturing processes, and recycling guidelines, 

DPPs help close the loop in the circular economy. 

Despite the potential of DPPs, challenges remain in 

their adoption, including the need for industry-wide 

standardization and integration with existing supply 

chains. The fashion industry must overcome these 

barriers to ensure that DPPs can fulfill their promise 

of improving traceability and promoting sustainable 

practices. 

B. Problem Statement 
The fashion industry’s reliance on a linear 

production model is a major factor contributing to 

environmental degradation. The industry consumes 

vast quantities of natural resources, generates 

enormous amounts of waste, and produces 

significant carbon emissions. While some progress 

has been made in promoting sustainable practices, a 

major obstacle remains: the lack of transparency 

and traceability in the lifecycle of fashion products. 

Without reliable information about the materials 

used, the manufacturing process, or the disposal 

options for garments, consumers, manufacturers, 

and recyclers cannot make informed decisions 

about product sustainability. As a result, there is a 

disconnect between the intentions of businesses 

aiming for sustainability and the actual practices on 

the ground. Consumers, who increasingly prioritize 

sustainability, are unable to verify the 

environmental claims made by brands. 

Additionally, recycling systems often lack the data 

necessary to properly process garments, leading to 

inefficiencies and increased waste. To bridge this 

gap, there is a need for a robust system that can 

provide clear, verifiable data on the sustainability of 

products throughout their lifecycle. Digital Product 

Passports, enabled by Management Information 

Systems (MIS), offer a potential solution. By 

collecting, storing, and sharing product data across 

the supply chain, DPPs can provide the 

transparency required for the successful 

implementation of circular economy principles in 

fashion. 

C. Proposed Solution 
This paper proposes the integration of Digital 

Product Passports (DPPs) into the fashion 

industry’s supply chain to improve traceability and 

enable a more sustainable circular economy. A DPP 

is a digital record that contains detailed information 

about a product’s materials, production methods, 

carbon footprint, and recycling options. By linking 

this information to each product, a DPP can ensure 

transparency and accountability, enabling all 

stakeholders, from consumers to recyclers, to make 

informed decisions. The use of Management 

Information Systems (MIS) in conjunction with 

DPPs can further enhance the traceability of 

products. MIS platforms can serve as centralized 

repositories for all product-related data, making it 

accessible in real-time to manufacturers, retailers, 

consumers, and recycling centers. These systems 

can help streamline the collection, verification, and 
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sharing of data, ensuring that the product’s 

environmental impact is accurately recorded and 

that circular practices—such as recycling and reuse 

are effectively implemented. By embedding DPPs 

within existing supply chains and business models, 

the fashion industry can significantly reduce waste, 

improve resource efficiency, and foster more 

sustainable consumption patterns. This solution has 

the potential to address the current limitations of the 

linear production model while contributing to the 

broader goals of a circular economy. 

D. Contributions 
This paper makes several important contributions to 

the discussion of sustainability and circular 

economy practices in the fashion industry. First, it 

provides a comprehensive exploration of the role of 

Digital Product Passports (DPPs) in improving 

apparel traceability within the context of a circular 

economy. By examining how DPPs can track a 

product's materials, production processes, and 

lifecycle, the paper sheds light on how they can 

contribute to more transparent and sustainable 

fashion practices. Second, the paper proposes a 

Management Information System (MIS)-driven 

framework for integrating DPPs into the fashion 

industry's supply chain. This framework offers a 

practical approach for utilizing digital technologies 

to collect, store, and share product-related data 

across various stakeholders, from manufacturers to 

consumers. Finally, the paper evaluates the benefits, 

challenges, and implications of using DPPs to 

enhance sustainability and promote circular 

practices in fashion. By analyzing the potential 

impact of DPPs on product recycling, waste 

reduction, and resource efficiency, the paper 

provides valuable insights into how such systems 

can drive meaningful change in the industry. 

Through these contributions, the paper aims to 

provide a deeper understanding of how technology, 

particularly MIS and DPPs, can accelerate the 

fashion industry's shift from a linear to a circular 

economy, fostering sustainability and 

environmental stewardship. 

E. Paper Organization 
This paper is structured to provide a thorough 

understanding of how Digital Product Passports 

(DPPs) and Management Information Systems 

(MIS) can support the fashion industry's transition 

to a circular economy. Section II reviews existing 

literature and related work on circular economy 

initiatives within the fashion industry, particularly 

focusing on the role of digital technologies in 

enhancing product traceability. This section aims to 

provide context and background on current 

sustainability efforts and the limitations of the 

existing systems. Section III outlines the proposed 

methodology for implementing MIS-driven DPPs in 

the fashion sector, detailing how these systems can 

be integrated into existing supply chains and the 

steps necessary to collect, store, and share critical 

product data. Section IV presents a discussion of 

the results and effectiveness of integrating DPPs 

into fashion supply chains, evaluating both the 

benefits and the challenges that may arise during 

the adoption and scaling of this technology. Finally, 

Section V concludes the paper by summarizing the 

key findings, offering practical recommendations 

for the fashion industry, and suggesting avenues for 

future research to further advance the adoption of 

circular economy principles in fashion. This 

structure is designed to guide the reader from 

theoretical concepts to practical solutions, 

highlighting both the potential impact and 

challenges of DPPs in promoting sustainability in 

the fashion industry. 

. 

II. Related Work 
 

A. Circular Economy and Sustainability in 

Fashion 
The fashion industry has increasingly recognized 

the need for a transition towards more sustainable 

practices. As concerns over environmental 

degradation and resource depletion grow, scholars 

argue that the fashion sector must adopt a circular 

economy model to mitigate its adverse effects. 

Fletcher and Tham [1] highlight that achieving a 

circular fashion economy requires an integrated 

approach that incorporates sustainable design, 

responsible production, and efficient waste 

management strategies. They stress the importance 

of reducing the industry's reliance on virgin 

resources and ensuring that products and materials 

are continuously reused, refurbished, and recycled. 

Furthermore, the role of transparency in the supply 



International Journal of Scientific Research and Engineering Development-– Volume 8 Issue 5, Sep-Oct 2025 

                      Available at www.ijsred.com 

ISSN: 2581-7175                             ©IJSRED: All Rights are Reserved                                          Page 1257 

    

chain is critical in this transformation, as it 

facilitates product reuse and recycling. This 

transparency can only be achieved through detailed 

traceability systems, which is a central focus of 

recent research. 

B. The Role of Digital Technologies in 

Traceability 
The integration of digital technologies has become 

a key area of interest for improving traceability in 

the fashion supply chain. One notable advancement 

is the use of blockchain technology, which enables 

secure, tamper-proof records of transactions. 

According to Li et al. [2], blockchain offers the 

potential to track the entire lifecycle of a garment, 

providing stakeholders with verifiable data on its 

sustainability. While blockchain ensures secure data 

management, scalability remains a challenge, as 

large-scale implementation requires substantial 

infrastructure investment. As such, the use of 

blockchain in fashion supply chains is still limited. 

In contrast, Digital Product Passports (DPPs), as 

proposed by the European Commission [3], provide 

an alternative solution by standardizing the 

necessary data for efficient traceability across the 

supply chain. DPPs offer a structured and 

accessible format that can integrate with other 

technologies like blockchain, helping to overcome 

scalability challenges. 

C. Management Information Systems (MIS) 

and Circular Economy 
Management Information Systems (MIS) play a 

crucial role in managing the flow of data across 

various stakeholders in a supply chain, offering 

real-time insights into product lifecycle 

management. Several studies have explored how 

MIS can support circular economy initiatives by 

enabling better decision-making, enhancing 

operational efficiency, and promoting resource 

optimization. According to Bakker et al. [4], the 

integration of MIS with sustainable supply chain 

management practices can enhance product 

transparency, enabling consumers and 

manufacturers to make more informed decisions 

about product sourcing and disposal. MIS platforms 

can centralize product data, from raw material 

sourcing to post-consumer disposal, and provide all 

stakeholders with the necessary information for 

effective recycling and reuse. However, while the 

literature on MIS in the context of circular economy 

initiatives is extensive, there is a gap in research 

specifically focusing on its application in the 

integration of Digital Product Passports within the 

fashion industry. 

D. Digital Product Passports in the Fashion 

Industry 
Digital Product Passports (DPPs) are increasingly 

being explored as an innovative solution for 

improving traceability in the fashion industry. 

These digital records provide comprehensive 

information about a product’s material composition, 

manufacturing processes, carbon footprint, and 

recycling options. The European Commission [3] 

has recognized the potential of DPPs to standardize 

product data, ensuring that accurate and up-to-date 

information is available to all stakeholders. In the 

fashion industry, DPPs can help close the loop in 

the circular economy by making it easier to recycle 

and reuse garments. However, the implementation 

of DPPs requires collaboration between various 

stakeholders, including designers, manufacturers, 

retailers, and recyclers, which poses significant 

challenges. While some progress has been made, 

research on the effective integration of MIS with 

DPPs in fashion is still in its early stages. This 

paper seeks to bridge this gap by proposing a 

framework for implementing MIS-driven DPPs in 

the fashion industry, thereby enhancing product 

traceability and supporting circular economy 

practices. 

III. Methodology 
The methodology for implementing MIS-driven 

Digital Product Passports (DPPs) in the fashion 

industry involves several key steps. Each step plays 

a crucial role in ensuring that the system is effective 

in enabling product traceability and fostering 

circular economy practices. This section outlines 

the framework, data collection process, pilot 

testing, and evaluation criteria. 

A. System Design 
The first step in the methodology is the design of a 

comprehensive framework for the digital product 

passport system. This framework defines the 

essential data to be captured and specifies the 

stakeholders involved. The key data includes 



International Journal of Scientific Research and Engineering Development-– Volume 8 Issue 5, Sep-Oct 2025 

                      Available at www.ijsred.com 

ISSN: 2581-7175                             ©IJSRED: All Rights are Reserved                                          Page 1258 

    

material composition, manufacturing processes, 

carbon footprint, and end-of-life options for the 

product. Table 1 provides a breakdown of the types 

of information that will be captured within the 

digital passport. 

Table 1: Key Data to be Captured in Digital 

Product Passports 

 

Data Category Description 

Material 

Composition 

Details on the raw materials 

used in the product. 

Manufacturing 

Processes 

Information about the methods 

used during production. 

Carbon Footprint Data on the environmental 

impact, especially carbon 

emissions. 

End-of-Life 

Options 

Recycling and disposal 

methods for the product. 

 

In addition to the data captured, technologies such 

as RFID tags, blockchain, and cloud-based 

databases will be used to ensure that the 

information is securely stored, easily accessible, 

and tamper-proof. These technologies will facilitate 

real-time updates to the product passport and allow 

stakeholders such as manufacturers, retailers, 

consumers, and recyclers to access critical 

information at every stage of the product lifecycle. 

B. Data Collection and Integration 
The next step involves the collection of relevant 

data at various stages of the product lifecycle. This 

includes sourcing raw materials, manufacturing 

processes, transportation logistics, and end-of-life 

disposal or recycling. Data integration will be 

achieved through a centralized Management 

Information System (MIS), which will connect all 

stakeholders in the supply chain. This MIS will 

serve as a hub for product data, ensuring that each 

participant whether they are a manufacturer, 

retailer, consumer, or recycler has access to up-to-

date information. Figure 1 illustrates the flow of 

data through the system, from raw material 

sourcing to product recycling. 

 

Figure 1: Data Flow in the Digital Product 

Passport System 

By integrating these systems, the entire supply 

chain can become more transparent, and each 

participant can make informed decisions based on 

real-time product data. 

C. Pilot Testing 
Following the system design and data integration 

phases, the next crucial step is to conduct a pilot 

test of the Digital Product Passport (DPP) system 

within a small-scale fashion supply chain. This pilot 

test will involve a select group of products and 

participants, which will allow the team to evaluate 

the functionality, usability, and scalability of the 

system. One of the key goals of the pilot is to 

ensure that data can be accurately captured and 

updated in real time, providing reliable and up-to-

date information to all stakeholders involved in the 

product lifecycle. Another objective is to test the 

system’s user-friendliness, ensuring that 

manufacturers, retailers, consumers, and recyclers 

can all easily interact with the system and access 

relevant product data. Additionally, the pilot will 

assess whether the system can scale effectively to 

accommodate a larger volume of products and 

participants, which is critical for wider 

implementation across the industry. During this 

phase, the team will carefully monitor both the 

challenges and benefits of integrating DPPs into the 

fashion supply chain, particularly in terms of 

improving traceability and sustainability. Feedback 

from the pilot participants will be invaluable in 

identifying areas for improvement, refining the 
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system design, and increasing the potential for 

broader adoption. Ultimately, this pilot test will 

serve as a critical step in ensuring that the Digital 

Product Passport system is effective and ready for 

large-scale deployment. 

 

 
Figure 2 : Objectives of Pilot Testing Digital 

Product Passport (DPP) System 

D. Evaluation 
The final phase of the methodology is the 

evaluation of the effectiveness of the Digital 

Product Passport (DPP) system. This step involves 

assessing the system’s performance using key 

performance indicators (KPIs) to measure its 

success across several critical dimensions. The first 

KPI is Data Accuracy, which examines the 

correctness and timeliness of the information stored 

within the Digital Product Passports. It is essential 

that the data regarding material composition, 

manufacturing processes, and end-of-life options 

are accurate and up-to-date, as this will directly 

impact the system’s reliability and usefulness to 

stakeholders. The second KPI, System Adoption by 

Stakeholders, evaluates the level of engagement 

from all relevant parties, including manufacturers, 

retailers, consumers, and recyclers. For the system 

to be successful, it must be adopted widely across 

the value chain, ensuring that each participant in the 

product lifecycle can effectively interact with the 

system. The third KPI, Improvements in 

Traceability, measures how well the system 

enhances the ability to track products from raw 

material sourcing through to their disposal. This 

evaluation will focus on how easily stakeholders 

can access and use the data, ultimately improving 

the transparency of the product lifecycle. Finally, 

the Recycling Rates will be examined to determine 

if the system contributes to higher rates of product 

recovery and recycling. A system with clear and 

accessible information about recycling options 

should, in theory, drive greater product reuse and 

reduce waste. The findings from this evaluation will 

be instrumental in refining the Digital Product 

Passport system and addressing any limitations, 

thus ensuring that the system can be scaled and 

implemented successfully in the broader fashion 

industry. 

IV. Discussion and Results 
The implementation of Management Information 

Systems (MIS)-driven Digital Product Passports 

(DPPs) in the fashion industry brings about 

numerous benefits but also presents several 

challenges. This section explores these aspects in 

detail. 

A. Benefits of Digital Product Passports 
One of the most significant benefits of DPPs is their 

ability to enhance transparency in the fashion 

industry. By providing detailed information about a 

product’s material composition, manufacturing 

process, carbon footprint, and recycling options, 

DPPs enable consumers to make informed 

purchasing decisions. In a market where 

sustainability is increasingly prioritized, 

transparency is key. DPPs allow consumers to 

verify the environmental claims made by brands, 

empowering them to choose products that align 

with their values. This creates a direct link between 

responsible consumer behavior and sustainable 

business practices, encouraging brands to adopt 

greener, more transparent methods. Another key 

benefit is how DPPs facilitate recycling and reuse. 

By including detailed data on the materials used 

and their recyclability, DPPs enable better recycling 

and repurposing of fashion products at the end of 

their life cycle. This can significantly reduce the 

amount of textile waste generated and promote a 

circular economy. Recyclers can access valuable 

information about a product's components, which is 

crucial for determining how to properly process the 

materials. This ensures that valuable resources are 

not lost and can be reused, decreasing the 

environmental impact of the fashion industry. 
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B. Challenges in Implementing Digital 

Product Passports 
The integration of DPPs into the fashion supply 

chain comes with several challenges. One of the 

primary challenges is the lack of industry-wide 

standardization in data formats. As the fashion 

industry is diverse and fragmented, each 

stakeholder ranging from raw material suppliers to 

manufacturers and recyclers may use different 

systems to manage product information. Without 

standardized formats for DPPs, there is a risk that 

data will be difficult to share across different 

platforms, leading to inefficiencies and poor 

collaboration. Standardizing data formats would be 

essential for ensuring that product information can 

be accurately captured and shared throughout the 

supply chain, which would enhance the scalability 

of DPP systems. Another challenge is the cost of 

implementation. Transitioning from traditional 

supply chain systems to digital systems for 

managing product data requires substantial 

investment in technology, infrastructure, and 

training. Smaller companies, particularly SMEs, 

may struggle to afford the necessary resources to 

implement DPPs, creating a barrier to widespread 

adoption. Additionally, the process of integrating 

new digital systems with existing business models 

can be complex and expensive, which may 

discourage some companies from pursuing this 

transition. 

 

 
 

Figure 3: Benefits &  Challenges in 

Implementing Digital Product Passports 

 

C. Data Privacy and Security Concerns 
A critical concern in the implementation of DPPs is 

data privacy and security. DPPs store sensitive 

information, such as a product’s composition, 

production processes, and environmental impact, 

which could be valuable not only for consumers but 

also for competitors. Therefore, it is crucial to 

implement robust security measures to prevent 

unauthorized access to this data. Fashion companies 

need to employ encryption, secure authentication 

protocols, and continuous monitoring to protect 

product data from potential cyber threats. 

Furthermore, adherence to data protection 

regulations, such as the General Data Protection 

Regulation (GDPR), is necessary to ensure that 

consumer and business data is handled responsibly 

and legally. Safeguarding data privacy is essential 

for maintaining consumer trust and ensuring that 

businesses do not face legal or reputational risks. 

D. Resistance from Traditional Stakeholders 
Resistance to change from traditional stakeholders 

in the fashion industry poses another significant 

challenge to the adoption of DPPs. Many 

companies have established processes and systems 

that they are reluctant to change, fearing disruption 

to their operations. This is particularly true for 

smaller businesses that may not see the immediate 

benefits of investing in digital systems. Overcoming 

this resistance will require demonstrating the long-

term advantages of DPPs, such as improved supply 

chain efficiency, reduced waste, and enhanced 

sustainability credentials. Pilot projects and case 

studies showing the benefits of DPPs could help 

alleviate skepticism and encourage stakeholders to 

embrace new technologies. Additionally, offering 

incentives, such as financial support or regulatory 

advantages, could motivate companies to adopt 

these systems. 

 

V. Conclusion  
The adoption of MIS-driven digital product 

passports (DPPs) represents a promising solution 

for improving apparel traceability within the 

context of a circular economy. By enabling better 

visibility into the entire lifecycle of fashion 

products, DPPs can promote responsible 

consumption, facilitate recycling, and support 
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sustainable business practices. However, challenges 

such as system integration, data standardization, 

and stakeholder adoption remain. Despite these 

hurdles, the potential benefits of DPPs in advancing 

circularity in fashion are substantial, offering a path 

to reduce waste and improve resource efficiency. 

Future research should focus on refining the 

framework for DPPs, particularly by addressing the 

challenges of data standardization and the 

scalability of the technology across the global 

fashion supply chain. Pilot projects can help 

evaluate the effectiveness of DPPs in different 

segments of the industry, including small and 

medium-sized enterprises (SMEs) that may face 

unique barriers. Furthermore, exploring the role of 

emerging technologies such as blockchain and 

artificial intelligence in enhancing the functionality 

of DPPs could significantly improve the traceability 

and security of product data. Finally, efforts to 

engage stakeholders across the entire supply chain, 

from manufacturers to consumers, will be essential 

in overcoming resistance to adoption and ensuring 

the widespread implementation of DPPs in the 

fashion industry. 
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