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Resumo

O rapido crescimento da industria global de luxo foi acompanhado por um aumento nos produtos
falsificados, representando uma séria ameaca a reputa¢do da marca, exclusividade e confianca do
consumidor. Esta dissertacdo examina o potencial da tecnologia blockchain quando integrada na
cadeia de abastecimento no mercado de luxo, de forma a prevenir a falsificacao, servindo de selo
de autenticidade para produtos de luxo. O estudo € motivado pela necessidade de explorar solugdes
inovadoras que melhorem a rastreabilidade dos produtos e garantam a autenticidade num setor
onde a exclusividade e a tradi¢@o sdo essenciais para a criagdo de valor e o valor da marca.

Foi realizada uma revisdo sistematica da literatura, analisando artigos publicados nas bases de
dados Scopus e Web of Science. A revisao visa responder a trés questdes de investigacao: (1) como
a blockchain pode ser aplicada na gestao da cadeia de abastecimento para garantir a autenticidade
e reduzir a contrafacdo, (2) oportunidades e desafios da sua adogdo e (3) como serd implementada.

Os resultados revelam os beneficios oferecidos pelos atributos da blockchain, como
imutabilidade, descentralizagdo e rastreabilidade, que fortalecem estratégias de antifalsificagao,
aumentam a transparéncia da cadeia de abastecimento e refor¢am a confiangca do consumidor.
Contudo, desafios como elevados custos de implementacdo, falta de padronizacao, escalabilidade,
interoperabilidade e resisténcia dos intervenientes dificultam a sua adogao.

O estudo conclui que a blockchain tem potencial para transformar a industria do luxo,
salvaguardando a autenticidade. No entanto, sdo necessarios estudos empiricos e analises da

percecao dos consumidores para validar a sua eficacia.

Palavras-chave: Tecnologia Blockchain, Contrafacdo; Anti-Contrafa¢do; Industria de Luxo;
Cadeia de Abastecimento

Classificacao: L81, L86






Abstract

The rapid growth of the global luxury industry has been accompanied by an increase in counterfeit
products, posing a significant threat to brand reputation, exclusivity, and consumer confidence.
This dissertation examines the ability of blockchain technology (BCT) when integrated into the
luxury market's supply chain (SC) to prevent counterfeiting, serving as a seal of authenticity for
luxury products. The study is motivated by the need to explore innovative solutions that improve
product traceability and ensure authenticity in an industry where exclusivity and tradition are
essential to value creation and brand value.

A systematic literature review (SLR) was performed, analyzing articles published in Scopus
and Web of Science databases. The review aims to respond to three research questions: (1) how
the use of BCT can be applied in supply chain management (SCM) to ensure authenticity and
reduce counterfeiting, (2) the challenges and opportunities of their adoption, and (3) how it will be
implemented.

The results reveal the benefits of blockchain features such as traceability, decentralization, and
immutability that support anti-counterfeiting strategies, enhance SC transparency, and consumer
trust. However, there are challenges such as high costs of implementation, lack of standardization,
scalability, interoperability, and stakeholder resistance that hinder adoption.

The study concludes that blockchain has the potential to transform the luxury industry by
safeguarding authenticity. However, empirical studies and consumer perception analyses are

needed to validate its effectiveness.

Keywords: Blockchain Technology; Counterfeiting; Anti-Counterfeiting; Luxury Industry,
Supply Chain
JEL classification: L81, L86
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1. Introduction

1.1. Context and relevance of the theme
The problem of counterfeit luxury brand goods has increased in the last few years, mainly due to
the convenience of e-commerce and online shopping. The products compromise the authenticity

and the integrity of brands.

The rise in luxury goods consumption can be attributed to the democratization of luxury, which
has made high-end products accessible to a broader audience through the emergence of new
markets, particularly in the Asian continent, with China and India leading the way (Kapferer, 2012;
A. J. Kim & Ko, 2012). Despite the challenges posed by the pandemic, the luxury market has
shown resilience and growth over recent decades. In 2023, the global luxury goods industry
demonstrated remarkable resilience, achieving a robust growth of 8% to 10% and reaching €1.5
trillion (Bain & Company, 2023). However, in 2024, the market dropped marginally to a market
value of €1.48 trillion (Bain & Company, 2025). The personal luxury goods segment, also referred
to as the "core of the core" of luxury segments, remains robust, mainly due to increased demand
for handbags, which are viewed as valuable investments. This sector reached €363 billion by 2024,
driven by growth in emerging markets such as China, which remains the world's largest luxury
market, and Japan, where purchasing intentions remain strong despite rising prices (Kapferer &
Valette-Florence, 2016; Statista, 2025). The luxury market is expected to grow by 2.89% in 2025,
with the central segment being luxury watches and jewelry (Statista, 2025).

The exclusivity, rarity, and high quality contribute to the authenticity of luxury products, as
they are only produced in limited quantities, which makes them hard to find and thereby enhances
their value and outstanding uniqueness (Vigneron & Johnson, 2004). To guarantee the authenticity
of the products, they must have the traceability attribute, which allows the identification of the
history and origin of the products (Bechini et al., 2008) and can prevent damage to a brand’s
reputation when counterfeit products or illegal commercialization occur (Castelli & Sianesi, 2015;
0. Khan, 2015; Robinson & Hsieh, 2016).

Counterfeiting is one of the biggest challenges for luxury brands. It occurs when products are
traded without authorization due to their design, trademark, logo, or company name, and can be
confused with the original products (Staake et al., 2009). Counterfeits damage the brand’s

reputation and perceived value because they diminish the importance of the exclusivity factor that
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is required to justify the value of luxury and make the products authentic (Groth & McDaniel,
1993; Wilke & Zaichkowsky, 1999).

To protect themselves, companies can utilize BCT. This decentralized and completely
distributed system can store and record cryptographically signed data and transactions in a block-
based structure, much like a distributed ledger has a correct database by being decentralized and
transparent to everyone (Queiroz et al., 2019; Y. Lin & Yu, 2023). BCT adds a layer of
transparency as it allows luxury brands to trace the source of their products, which in turn helps

with counterfeiting prevention.

1.2. Research Problem and Objectives

The application of BCT has numerous advantages in various sectors, and the luxury industry is no
exception. However, it remains a subject that has not been thoroughly researched. Due to the
decentralization of functions and traceability that BCT enables, it is possible to utilize this
technology as a method of guaranteeing the authenticity of luxury products. However, through the
literature review, it was possible to verify that there are few studies evaluating the applicability of
BCT in authenticating luxury products.

As Kapferer (2012) said, counterfeits “make the luxury dream and logos accessible to those
who cannot afford them but want to be integrated” in a society where consumers increasingly aim
to achieve luxury. Consequently, the issue of counterfeiting is increasing; by 2023, the counterfeit
products market represents roughly 3.3% of global trade, with the luxury market being significantly
the most impacted (Alpvision, 2023). The inability of luxury brands to ensure and prove the
authenticity of their products is the cause of this phenomenon.

Therefore, this dissertation aims to address the main problem of counterfeiting in the luxury
industry. Through a systematic review of the existing literature, the applicability of BCT in

guaranteeing the authenticity of luxury brand products will be assessed.

1.3. Research Questions
The research questions presented aim to determine if BCT can be employed as an aid against
counterfeiting and, therefore, enhance customer trust in the genuineness of their luxury products.

This dissertation aims to answer the following questions:



RQI1: How can BCT be applied in Supply Chain Management (SCM) to guarantee authenticity

and combat counterfeiting in the Luxury Industry?

BCT is a distributed and secure ledger that prevents modifications to previously added information
because the database is shared across a network (Francisco & Swanson, 2018; Tang & Veelenturf,
2019). Each block has a unique hash code (a cryptographic algorithm that transforms a data input
into a fixed-length irreversible output), which is connected to the one before and after it, added to
a continuous and irreversible chain, and cannot be changed unilaterally, which adds a significant
layer of safety (Y. Wang et al., 2019; Dutta et al., 2020). In conclusion, BCT adds value because it
provides a layer of visibility and traceability to luxury brands and improves the authenticity and
legitimacy of their products (Eisenstadt et al., 2020), which constitutes an important aspect of
counterfeiting prevention, since all the information is available for all the SC participants to verify
the records. Due to the immutability of the stored information on the blockchain, the data is secure,

which is why it cannot be manipulated.

RQ2: What are the challenges and opportunities in implementing BCT in the Luxury Industry?

The main advantages of implementing BCT are the elimination of intermediaries due to smart
contracts, fraud detection facilitated by the authenticity of each device and user that must be
authorized and verified (Cui et al., 2020; Duan et al., 2020), and real-time auditing. The
decentralized nature of BCT allows real-time auditing through timestamping (Cole et al., 2019).
BCT is an unknown technology, so the luxury industry will face some challenges. For example,
the technology cannot ensure the actual condition of products in transit (Yadav & Singh, 2021) and
is not suitable for every stakeholder due to the high cost of implementation, making collaboration
between manufacturers and retailers essential to balance costs. Other challenges include concerns
about the privacy and scalability of information, as well as low awareness and knowledge of the

technology (Tokkozhina et al., 2022).

RQ3: How can BCT be implemented on counterfeiting in the Luxury Industry?



The implementation of BCT can be through immutable records, digital identifiers (such as Radio
Frequency Identification (RFID), Near Field Communication (NFC), and Quick Response (QR)
codes), and smart contracts to ensure traceability, transparency, and real-time authentication.
Alternatively, it can be achieved through blockchain-based systems, such as those utilizing non-
fungible tokens (NFTs), which create unique digital identities for each product, enabling

verification at both purchase and resale, while reinforcing exclusivity and consumer trust.

1.4. Dissertation Methodology and Research Design

To obtain the most appropriate answers to the research questions defined in the previous section,
the research design strategy employed is a descriptive method, conducted through a systematic
literature review (SLR).

The descriptive research method enables the systematic description of existing facts about a
given research subject, facilitating the identification of associations between various concepts
within the same subject (Dulock, 1993). For McCombes (2023), the descriptive research method
is often used to identify the characteristics and trends of a subject that is still little known.

This research method is qualitative. Studies that have proven BCT's applicability to the luxury
industry will be used to analyze its effectiveness, particularly in addressing counterfeiting. This
will help to understand the need to implement BCT in luxury SCM and the potential challenges of

its application, considering the market characteristics.

Dissertation Structure
The present dissertation is divided into the following sections: definition of objectives and
research problem, literature review, methodology and research design, data collection and

respective analysis, data interpretation, and results.

Definition of objectives and research problem
The first section of the dissertation presents the context of the research, its relevance, the
research problem and objectives, the research questions, the methodology and research design

employed, and the structure of the dissertation.



Literature review
This section will explain various concepts, such as luxury and luxury brands, BCT, and its
advantages and disadvantages. It will also discuss counterfeiting and the scale of this phenomenon,

and finally, SC and SCM in the luxury industry.

Methodology and Research Design
The methodology used in this dissertation and the research design used will be presented in

this section.

Structuring Data Collection
An SLR will be conducted to obtain results according to the research problem and respective

research questions defined in the previous section.

Data Collection
The following section explains how the information gathered by the SLR was analyzed and

will be used to present the conclusions in the final chapter.

Data analysis
This section presents an exhaustive analysis, examining the existing literature in terms of

content, distribution by journal, and by year of publication.

Data interpretation and results
This final section presents the study's findings and theoretical insights, along with responses

to the research questions, including limitations and recommendations for future research.



2. Literature Review

2.1. Luxury and Luxury Brands

Luxury encompasses three distinct domains: the definition of luxury, understanding luxury brands
or economic sectors, and employing a specialized luxury strategy that distinguishes it from fashion,
premium, or mass luxury strategies (Y. Wang, 2022).

The concept of luxury remains elusive with no universally accepted definition. Over the years,
various definitions have emerged, describing luxury as encompassing excellence, creativity,
exclusivity, and appreciation, while also emphasizing possession and perceived accessibility
(Cristini et al., 2017; Ko et al., 2019). Y. Wang (2022) defines luxury as "expensive and exclusive
products and brands differentiated by their exquisite design, craftsmanship, sensory appeal, and
distinct socio-cultural narratives."

Due to Adam Smith's categorization of products, luxury goods were associated with scarce,
exclusive, and expensive, and consequently became symbols of wealth (Y. Wang, 2022). Luxury
has key attributes, namely elitism (denoting exclusivity and spending for a restricted number of
people); exceptional quality (emphasizing durability and superiority); distinctiveness (linked with
prestige and refinement); hedonism/sensory appeal (providing intense aesthetic pleasure);
creativity (often infused with unique design elements and craftsmanship); and renown, associated
with brands which have a rich history and heritage (Kapferer & Valette-Florence, 2022).

Consequently, luxury products must meet specified requirements: excellent quality to be
considered a good long-term investment (Kapferer, 2012; Kapferer & Valette-Florence, 2019);
high price, to enhance desirability (Vigneron & Johnson, 2004); rarity, introduced by brand
strategies like limited editions or defining specific retail locations to create a sense of privilege
(Kapferer, 2012); history and heritage, brands like to produce their products in their origin country
due to the quality of the product and the history and culture that are reflected in the brand (Y. Wang,
2022); and aesthetics through an exquisite design and craft, often perceived as art, since they are a
result of an elaborate creative process, and therefore are seen as original and authentic (Y. Wang,
2022).

Luxury encompasses high-end products, experiences, and services that are valued above their

functional worth, incorporating privilege and exclusivity, and serve as symbols of accomplishment



and success, reflecting the social standing of individuals in society (Kapferer & Valette-Florence,
2022; Y. Wang, 2022).

Bernard Arnault (CEO of LVMH) highlighted a shift in luxury's focus from pure creativity to
profitability, quoting the following statement from Cristini et al. (2022), “What interests me in
luxury is not creativity but the idea of transforming creativity into profitability”. This shift suggests
that modern luxury has evolved to include mass-produced brands aimed at broader consumer
segments (Cristini et al., 2017). Although luxury consumption has shifted from being class-
exclusive to mass-inclusive, wealth remains a significant factor in determining who can afford it.
Individuals engaging with luxury cultivate "luxury skills" which include expertise in design and
craftsmanship, refined aesthetic sensibilities, and an awareness of luxury's symbolism. These skills
guide distinct consumption choices and experiences, differing from purely wealth-based
consumption (Y. Wang, 2022).

According to the Cambridge Dictionary (2023), a luxury brand is "an expensive product or
service provided by a particular company that has a reputation for being of high quality”. Luxury
brands are recognized for superior quality and non-essential offerings (Tong et al., 2017), typically
with premium prices, which makes them inaccessible to the average consumer and fosters a
prestigious image in the market. Nevertheless, high prices and superior quality alone do not
guarantee a brand's luxury status; the consumer perception is crucial (Ko et al., 2019). Luxury
brands often prioritize effective marketing over artisanal craftsmanship; thus, accessibility to
luxury has expanded, partly due to liberal democratic systems (Cristini et al., 2017).

The 10 most recognizable luxury brands, as measured by the Vogue Business Index, are Louis
Vuitton, Dior, Gucci, Ralph Lauren, Saint Laurent, Hermes, Prada, Chanel, Burberry, and Fendi

(Vogue Business, 2025).

2.2 Counterfeit

Counterfeiting is the unauthorized reproduction of legally registered trademarks, creating replicas
of genuine brands to deceive consumers (Butt et al., 2023). These counterfeits often imitate the
original's design, branding, and packaging to mislead buyers into believing they are purchasing
authentic items (Kastowo & Christiani, 2024). The distinction between genuine branding and fake
products forms the basis of counterfeiting, which is illegal and deceives consumers (Grossman &

Shapiro, 1998b).



The counterfeiting landscape comprises two primary forms: deceptive and non-deceptive.
Deceptive counterfeiting misleads consumers into believing they are buying genuine products,
often involving items such as medications and car parts (Grossman & Shapiro, 1988a; S. Khan et
al., 2020). Non-deceptive counterfeiting involves consumers who knowingly buy fake products,
often due to the lower cost (Staake et al., 2009). Counterfeits are commonly referred to as "KW
goods" in society, a euphemism for counterfeit items (Kastowo & Christiani, 2024), and are often
associated with inferior safety and quality (Butt et al., 2023).

It is also possible to distinguish between four types of counterfeit products according to
Berman (2008), low-cost products characterized by poor-quality imitations sold without traditional
packaging, typically through unconventional distribution channels, where consumers are fully
aware they are counterfeit; genuine products replicated using stolen or copied blueprints through
reverse engineering, infringing on the exclusive rights of exclusive importers and additionally
consumers are unaware of their counterfeit nature, these are traded on the gray markets due to the
price gap between countries and retail networks; counterfeit products manufactured by current or
former outsourcing suppliers without the authorization of the brand owner or the knowledge of the
customers; and products produced by outsourcing suppliers that failed to meet the manufacturer’s
standards but were not properly destroyed (Berman, 2008).

The consumption of counterfeit goods often involves the deliberate purchase of fake brands to
impress or deceive others. Buyers who cannot afford genuine products are often drawn to
counterfeits due to the significant cost savings (S. Khan et al., 2020).

Consumers may also find that improving counterfeit quality reduces the perceived gap between
originals and fakes (Marin-Palacios, 2024). Furthermore, counterfeits have seen substantial quality
improvements due to the shared production technologies between genuine and fake items in
emerging economies, further complicating price justifications for luxury brands (Wilcox et al.,
2009; S. Khan et al., 2020).

Counterfeit goods fall under intellectual property violations, including piracy and imitation of
branded products, which impact industries such as clothing, pharmaceuticals, and cosmetics
(Marin-Palacios et al., 2024; Butt et al., 2023). Global counterfeiting poses a significant threat to
international businesses, underscoring the importance of robust intellectual property protection.
Reducing global demand for counterfeit products is crucial to minimizing business losses (Eisend

et al., 2017). Consequently, intellectual property rights, including trademarks, have become a key



focus of international cooperation, requiring enhanced protective measures to safeguard brand
owners from unauthorized imitation and potential harm to their business interests (Kastowo &
Christiani, 2024; Butt et al., 2023).

The rise of globalization has complicated SCs, allowing counterfeiters to exploit apparel
production across multiple countries (Butt et al., 2023). The expansion of e-commerce has also
facilitated counterfeit trade, breaking down geographical barriers and providing counterfeiters
access to a global audience (Paschina, 2023). Economic crises can drive consumers towards
counterfeit products, as they seek to maintain their social image at a lower cost (S. Khan et al.,
2020).

The counterfeit market is a global issue, particularly prevalent in developing countries with
weaker legal infrastructures. These regions often show greater social acceptance of counterfeit
purchases, partly due to a lack of strict law enforcement (Eisend et al., 2017). This contrasts with
developed countries, where intellectual property rights enforcement is more robust, and counterfeit
consumption is less socially accepted (Eisend et al., 2017). Moreover, cultural differences between
Eastern and Western nations influence the acceptance of counterfeit goods, with lower-income
Eastern countries often considering them a cost-effective alternative to luxury brands (Butt et al.,
2023).

The consumption of counterfeit products can impact genuine buyers' behavior, leading them
to abandon, support, or privately use the original brand, driven by fears of social sanctions
(Commuri, 2009). Overall, counterfeiting undermines trust in brands, negatively impacting
business revenues, consumer goodwill, and the image of luxury brands (S. Khan et al., 2020).

Anti-counterfeiting technologies rely on four key attributes: difficulty of duplication, ease of
identification, visibility without special equipment, and complexity of reuse. Digital tools, such as
RFID and barcodes, are widely used for tracking and tracing products. However, they are not
foolproof against counterfeiting if copied or damaged (Boissieu et al., 2021). To combat
counterfeiting, companies are adopting technologies such as QR codes, NFC tags, and blockchain-
based systems for product authentication. Blockchain’s features of data integrity, traceability, and
immutability make it a strong solution for counterfeit detection across industries (Mohite & Kale,
2023; Butt et al., 2023). Sensitizing consumers on how to identify counterfeit products and
communicating anti-counterfeiting strategies are also crucial for building brand trust and loyalty

(Paschina, 2023).



2.3. Blockchain Technology

BCT, introduced in 2008, emerged as a disruptive technology with applications across various
sectors (Jevtic et al., 2023). According to Nakamoto (2008), blockchain operates as a distributed
network of cryptographic blocks, forming a decentralized and secure system by validating only
legitimate transactions. Its decentralized data storage relies on peer-to-peer interactions, making
individual blocks difficult to alter and significantly enhancing security.

Dac et al. (2023) describe blockchain as a distributed network of nodes with specialized
storage, communication, and consensus mechanisms that maintain synchronized ledger copies. All
nodes are pre-authenticated and identify other nodes within the same network or consortium.
Blockchain enables all parties to access a product's entire history and current location, promoting
transparency and ensuring the authenticity and traceability of items (Dac et al., 2023). Due to its
immutable record-keeping system, it can be adapted for various industries. Each block consists of
multiple transactions, permanently updated across all participant records and cryptographically
linked (Jevtic et al., 2023).

Cryptography, a cornerstone of blockchain, ensures trust and eliminates the need for
intermediaries. Users generate private keys for signing data and public keys for verifying
authenticity and enhancing data integrity. Once validated, transactions are sealed into blocks linked
by hash values, forming the blockchain. Altering any block changes its hash, disrupting subsequent
blocks and ensuring the incorruptibility of the blockchain. The first block, known as the Genesis
Block, serves as the foundation of the ledger. Each new transaction requires validation by all nodes,
facilitating tamper detection and rejection (Mohite & Kale, 2023).

A key feature of this technology is the use of Smart Contracts, which are programs stored on
the blockchain that execute transactions automatically when predefined conditions are met.
Through them, the intermediaries are removed, which reduces delays and streamlines processes.
To update the database, a new transaction must be created and validated by all participants (Musale
et al., 2023).

In addition to the features already mentioned, BCT is also characterized by the distributed
ledger technology, where all participants share access to an immutable transaction record, and the
inability to alter or delete transactions once recorded, which is why errors are rectified through new

transactions, maintaining transparency (Musale et al., 2023). According to Prasad et al. (2023),
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blockchain transactions are immutable, chronologically updated, globally distributed, and publicly
accessible. The data is cryptographically sealed, enabling ownership tracking and product history
verification, reducing risks, delays, human error and costs for all involved because the transactions
are recorded in separate blocks, reducing tampering and enhancing information exchange
verification, blockchain is an invaluable tool for secure and reliable transactions enhancing
transparency, scalability, and security (Prasad et al., 2023; Boissieu et al., 2021). These factors
revolutionize SCs by reducing counterfeit losses, administrative expenses, and inefficiencies
(Mohite & Kale, 2023).

Blockchain networks are commonly classified as public or private (Dac et al., 2023; Mohite &
Kale, 2023). Public networks are open, decentralized, and transparent, allowing anyone to join and
transact. Private networks are partially decentralized, restricted to authorized users, and managed
by a central authority, making them ideal for enterprises. Mohite & Kale (2023) also consider two
additional types of blockchain: consortium blockchains, which strike a balance between efficiency
and privacy, and hybrid blockchains, which combine features of public and private systems.
Boissieu et al. (2021) also categorize blockchains into public, private, and consortium types, each
tailored for specific applications like cryptocurrencies or private transactions.

Prasad et al. (2023) propose a decentralized SC model called the block-supply chain, which
uses blockchain and NFC technologies to detect counterfeiting. Ethereum blockchain enables peer-
to-peer networks and employs miners to validate and chronologically order transactions, ensuring
integrity through its hash-linked structure (Ciatto et al., 2018). This system has been leveraged for
counterfeit detection and authentication of luxury goods, as it links products to owner accounts,
enabling proof of purchase and authenticity verification during resale (Jevtic et al., 2023).

Blockchain's development has evolved through four stages. Blockchain 1.0 focused on
cryptocurrency and digital payments; blockchain 2.0 introduced privacy, smart contracts, and
tokens, such as those used by Ethereum; blockchain 3.0 emphasizes decentralized applications,
storage, and computing, and finally, blockchain 4.0 integrated artificial intelligence, offering
solutions to mitigate fraud, improve efficiency, and reduce transaction costs (Boissieu et al., 2021).

In conclusion, BCT adheres to the principles of decentralization, transparency, traceability,
data encryption, validity, anonymity, persistence, trustworthiness, and credibility (Boissieu et al.,

2021), which collectively enhance its capacity to transform industries.
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2.4. Supply Chain and Supply Chain Management

SCs play a vital role in assisting the entire lifecycle of extended manufacturing firms by enabling
the tracking and tracing of items throughout supply networks. Tracking systems are essential for
identifying the last known location of shipments, as without them, it becomes nearly impossible to
locate delivered items, which are often considered lost or stolen (Helo & Shamsuzzoha, 2020;
Mukhamedjanova, 2020). The SC can be defined as a network of three or more
organizations/individuals, referred to as SC nodes, connected upstream and downstream in the flow
paths of products, inventory, and information to and from customers, enabling them to meet their
needs effectively (Mukhamedjanova, 2020). SCs encompass companies, individuals, and activities
engaged in the production process, from the procurement of raw materials to the delivery of
finished goods to end consumers, to help businesses stay competitive, reduce costs, and achieve a
potential advantage over competitors. The primary function of an SC is to add value to raw
materials by transforming and transporting them across different stages until they become finished
products (Brugger, 2020).

The concept of SCM first appeared in literature in the mid-1980s, evolving from theories of
inter-organizational operations management, system integration, and information sharing. Its
development was driven by the growing importance of the customer, market globalization, and the
informatization of society (Mukhamedjanova, 2020; Frazzon et al., 2019). SCM has numerous
definitions, as there is no universal consensus on its scope. Some view SCM as a philosophy
involving a systems approach to managing the entire SC as one cohesive entity, emphasizing the
synchronization of internal operations and strategic capabilities to enhance customer satisfaction
and value. It is centered on coordination, collaboration, and relationships between SC members,
and operates across three dimensions: activity/process management, inter-functional coordination,
and inter-organizational collaboration (Mukhamedjanova, 2020; Frazzon et al., 2019). The SCM
process must be seen as a unified system encompassing all necessary activities to create, source,
produce, and deliver goods. For competitiveness, all participants must work together, leveraging
technology to gather market demand data and exchange information effectively. According to the
Council of Supply Chain Management Professionals (CSCMP, 2017), SCM includes the
management of supply, acquisition, logistics, and coordination with suppliers, intermediaries,
third-party providers, and customers (Frazzon et al., 2019), that is, it consists of 5 steps starting

with Planning (Developing strategies for sourcing, production, and delivery), Sourcing (Acquiring
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raw materials and identifying optimal suppliers), Production (Creating, testing, packaging, and
preparing products for delivery), Sales and Delivery (Distributing products to customers) and
Returns (Managing inventory, handling product returns, and providing customer service)(Brugger,
2020).

The foundation of SCM architecture lies in ERP (Enterprise Resource Planning), WMS
(Warehouse Management Systems), and TMS (Transportation Management Systems), with EDI
(Electronic Data Interchange) enabling communication within the chain. Key innovations that
improve communication and efficiency include barcodes for inventory tracking, EDI for faster and
more accurate information flow, and systems such as ERP for data integration, WMS for
optimizing warehouse utilization, and TMS for routing solutions linked to ERP and WMS (Frazzon
etal., 2019). SCM helps businesses increase revenue, reduce costs, and gain market share, with the
primary objectives being value creation, improved efficiency, and overall SC performance
(Brugger, 2020). By focusing on efficient planning, coordination, and execution, SCM ensures that
SC operates economically and effectively, ultimately meeting customer needs.

Recent studies suggest applying Industry 4.0 principles to global SC to enhance four key
attributes: Connectivity, Visualization, Optimization, and Autonomy. Connectivity integrates
production and SC networks, while visualization provides an overview of performance and status.
Optimization enhances overall SC performance, and autonomy enables operations to self-manage,
resulting in an adaptive and intelligent SC, which is particularly beneficial in competitive markets
(Frazzon et al., 2019). Thus, the concept of Supply Chain 4.0 emerged and seems to offer
competitive advantages by improving product availability, reducing costs, increasing market share,
and, through interoperability, a critical factor for the success of this new method since it ensures
that different systems can communicate and share functionalities (Frederico et al., 2019).
According to Queiroz et al. (2021), Supply Chain 4.0 is "an integrated business system" that
leverages novel technologies like the Internet of Things (I10T), innovative products, machines, and
infrastructure, through which it enables real-time communication and intelligent processes across
all SC stages.

At its core, Supply Chain Management 4.0 focuses on end-to-end integration and
synchronization of the value chain across companies. Using advanced technologies, such as IoT, it

creates an interconnected, transparent system capable of managing flows, optimizing itself, and
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adapting autonomously. This results in a dynamic, intelligent, and customer-focused network

(Frazzon et al., 2019).

2.5. SCM and BCT

BCT can improve SCM by addressing challenges related to procurement, transportation,
tracking, customs, and trade finance. It facilitates product tracking through parcel codes, QR codes,
and serial numbers, ensuring that every transaction is recorded. However, companies often lack
detailed product information, and blockchain's distributed storage is not well-suited for handling
large data volumes (Kawaguchi, 2019).

Blockchain enhances SC by reducing costs, optimizing operations, and improving security. It
enables product authentication at every stage without relying solely on sellers, utilizing One True
Pairing (OTP) verification for SC members and products. Blockchain helps minimize delays, costs,
and human errors while increasing transparency, scalability, and cybersecurity. Its key features,
such as decentralization, traceability, and immutability, help reduce counterfeiting, administrative
costs, and paperwork, making transactions secure and efficient (Mohite & Kale, 2023).

Fragmented information limits SC transparency, leading to discrepancies. Distributed Ledger
Technologies (DLT) provide solutions across various sectors, including Smart Agriculture,
Healthcare, and Transportation. Smart contracts, which are self-executing codes with predefined
conditions, ensure secure and transparent execution on the blockchain. RFID technology automates
inventory management by utilizing electromagnetic fields to track objects without requiring a line
of sight, reducing manual intervention (Bapatla et al., 2024).

BCT is highly suitable for SCM and can help achieve key objectives such as cost reduction,
speed, reliability, risk mitigation, sustainability, and flexibility. Its applications include automating
paperwork through smart contracts, counterfeit detection, origin tracking, and IoT integration.
Blockchain ensures transparency by tracking key product attributes, including nature, quality,
quantity, location, and ownership (Tezel et al., 2020).

The technology is poised to disrupt SCM by introducing new business models and roles,
including registrars, certifiers, and standard organizations, to maintain trust. However, challenges
include regulatory complexities, integration difficulties, and limitations in preventing real-world

fraud (Tezel et al., 2020).
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Blockchain can also support digital transformation in industries like construction by integrating
with technologies such as BIM, 10T, and smart contracts. It enhances procurement processes
through automation, transparency, and security while reducing the need for intermediaries. Despite
its advantages, barriers include a lack of standardization and a shortage of skilled IT personnel.
Overall, blockchain promotes transparency, security, and efficiency while enabling a peer-to-peer
economy and fostering innovation across industries (Tezel et al., 2020).

BCT enhances information sharing and transaction security, thereby reducing the time and cost
associated with tracking cross-border shipments. In SCs, it improves cost efficiency, quality, speed,
reliability, risk management, sustainability, and flexibility. A key feature, smart contracts,
automate processes by executing predefined conditions without human intervention, streamlining
tasks such as notifications and payments (Qian & Papadonikolaki, 2020).

Blockchain improves product tracking and tracing by addressing security, standardization, and
interoperability challenges in systems like RFID, Global Positioning System (GPS), and IoT. It
enables goods management without intermediaries by using a unified, tamper-proof ledger for
visibility across the SC. Smart contracts automate processes and enhance loT security by verifying
actions based on sensor data (Varriale et al., 2021).

In transportation and logistics, blockchain and smart contracts streamline payments and ensure
quality control. BCT enables real-time information and accurate forecasting, reducing delays and
stock shortages. It simplifies order processing, increases operational efficiency, and minimizes
time lost due to human error or bureaucracy. Blockchain optimizes business processes, reduces
costs, enhances transparency, and improves resource allocation, making SCs more efficient and
responsive (Varriale et al., 2021).

Blockchain-based supply chains offer four key advantages: traceability, reliability with
security, synchronized transaction processes, and cost efficiency. Blockchain enables real-time
tracking of goods, enhances transparency, and helps prevent counterfeit products through
decentralized record-keeping. Smart contracts automate document management, reducing
unnecessary paperwork and improving inventory control while lowering costs. The use of
distributed ledger technology provides a transparent, reliable, and efficient system for recording

transactions across the SC, ultimately enhancing overall SCM (Park & Li, 2021).
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3. Methodology

For the research to produce results that others can verify, it is essential to conduct a critical analysis
of the existing literature to identify gaps that require further study. For this reason, the methodology
adopted in this dissertation is the Systematic Literature Review (SLR). This research methodology
has a qualitative character, as it involves collecting, identifying, and critically analyzing existing
literature through a structured approach that follows a sequence of steps to organize the review
methodically. This approach yields valuable results by providing a summary of the existing
evidence on a particular theme (Carrera-Rivera et al., 2022).

The first phase of the process is the definition of the theme/idea to be studied, followed by
Planning (second phase), in which the activities to be developed are outlined, including the creation
of the research questions, the selection of the databases to be used, the definition of inclusion and
exclusion criteria, determining whether an article falls within the scope of the study, and defining
the extraction method. Once these activities have been established, the third phase begins,
Conducting the review, where the keywords to be used in the search are defined, articles are
collected, an initial analysis is carried out to eliminate duplicates, and articles are reassessed to
determine, according to the previously described criteria, whether they should be included or
excluded from the scope of the study.

The articles selected after the screening phase will then be analyzed to conclude, first regarding
the leading authors, journals, countries, and number of publications per year, and later to answer

the research questions previously defined (Carrera-Rivera et al., 2022).

3.1. Planning the review
In recent years, the counterfeiting of luxury items has increased, with the primary drawback being
the erosion of consumer confidence in luxury brands, which consequently damages their reputation.
This concern gave rise to the subject of the present dissertation. Accordingly, the primary focus of
this work is to examine the existing literature on the application of BCT in the luxury industry to
combat counterfeiting, in conjunction with the research questions outlined in Chapter 1.3.

Given the diversity and scientific quality of the available studies, the databases selected to
conduct this investigation were Scopus and Web of Science, thereby ensuring methodological
rigor. To ensure efficiency and alignment with the subject under study, the following selection

criteria were applied:
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1. studies published in peer-reviewed scientific journals,
2. studies published from 2015 onward (inclusive), and
3. Studies classified under the subject areas of Business, Management, and Accounting, as

well as Social Sciences, in Scopus, and under Business Economics and Social Sciences in

Web of Science.
Definition of the Planning the Conducting the
Theme/Idea Review review
- Research Questions - Definition of Keywords
- Selection of the databases - Articles collected
- Inclusion and exclusion criteria
- Extraction Method

Resul?[s a11_d future <:| Data. Aslpsia
directions

- Upload of the papers m
Mendeley Reference

Manager Software
- Export the dataset to Excel

Figure 1: SLR steps. Note: Own elaboration

3.2. Conducting the review

After setting the inclusion and exclusion criteria, the keywords employed in the database searches
were: BCT and Luxury Industry, Counterfeit in Luxury Industry, BCT Combat Counterfeit, and
BCT in Luxury Industry SC.

The initial search yielded a total of 420 articles. During the first screening stage, 152 duplicates
were removed. Subsequently, the abstracts and introductions of the remaining 268 articles were
reviewed to assess their relevance to the study's scope. As a result of this screening process, 174
articles were excluded, leaving a final sample of 94 articles (see Fig.2 and Appendix 1) for in-depth
analysis.

A structured template was used to extract relevant information from each article, including the
bibliographic reference, study objective, methodology applied, primary findings, and suggestions
for future research (see Appendix 1). All articles were subsequently uploaded into the Mendeley
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Reference Manager Software, which facilitated the generation of a consolidated file containing the

bibliographic references of the entire dataset.

‘Web of Science Database Scopus Database
| Papers collected (n=250) | | Papers collected (n=170) |
{
|
Combined files
(n=420)
Duplicate

papers (n—=152)

|

Papers to be

analysed
(n=268)

l

Papers out of
scope (n=174)

I

Relevant papers
for the study
(n=94)

Figure 2: Steps for selecting articles for SLR. Note: Own elaboration

3.3. Data Analysis
The dataset exported from the Mendeley Reference Manager software provided the information
required for the analytical assessments conducted in Excel.

The results indicate that 59% of the analyzed articles were published between 2023 and 2025
(Fig. 3). Furthermore, a notable upward trend in the number of publications is observed from 2020

onwards, reflecting the increasing scholarly interest and growing relevance of BCT applications.
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Figure 3: Number of articles published per year. Note: Own elaboration

The selected studies were published in 49 different journals, with the nine most frequently

represented journals accounting for 55% of the total number of studies. (Fig. 4).

European Journal of Operational Research
International Transactions in Operational Research
Journal of Business Research
Journal of Consumer Behaviour
Journal of Retailing and Consumer Services
Journal of Theoretical and Applied Electronic..
Strategic Change
Sustainability (Switzerland)
Transportation Research Part E: Logistics and..
All other (40)

0 5 10 15 20 25 30 35 40 45 50

Figure 4: Number of articles published per journal. Note: Own elaboration
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4. Results and Discussion

4.1. Summarization of the Extracted Data

An analysis of the selected articles highlights the relevance of BCT through the development of
several frameworks that demonstrate its positive impact in combating counterfeiting in the luxury
market. BCT fosters transparency, cooperation, and trust across the SC, enabling product
traceability through tamper-proof records and thereby mitigating the risk of counterfeiting.
Furthermore, it reduces manual intervention, ensures real-time updates, verifies the authenticity of
transactions, and minimizes errors through the use of smart contracts.

The integration of blockchain with other technological innovations—such as QR codes, the
IoT, RFID, and NFTs—further strengthens consumer confidence in both products and brands, as
it securely links the physical object to blockchain entries, ensuring reliable product identification.

Despite these advantages, several authors underscore the challenges associated with BCT
adoption, including high implementation costs, the shortage of skilled personnel with technological
expertise, limited stakeholder receptiveness (retailers, manufacturers, and consumers), and the
absence of comprehensive government regulation. Nevertheless, risk-averse manufacturers appear
more inclined to adopt blockchain as a means of reducing uncertainty within the SC.

Figure 5 illustrates the various features of BCT and their role in addressing counterfeiting,

along with the associated barriers.

Features Benefits Barriers
Transparency Lack of legislation
Security
Immutable Ledger C————> Tamper proof records and real time updates Efficiency Scalability and
Information Sharing Increase the brand value
RN Codes C————) Proof of authenticity through a verifiable digital identity —— Trust e e
REID i N : stakeholders
Authenticity Justify a premifum pricing - Balang,
— Scalability and T i
% .
St Confracts Verify authenticity and automate transactions Interoperability pleentaions Coss
Traceability

il Data privacy

Reduces
Counterfeiting

Figure 5: Features, Benefits and Barriers of BCT. Note: Own elaboration
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This is further complemented by Table 1, which summarizes how BCT features address core

issues in the luxury industry by linking them to the advantages they enable, and by Table 2, which

enumerates the barriers to adopting BCT.

References
(Alexander & Bellandi, 2022), (Awasthy et al., 2025), (Berneis & Winkler, 2021), (Chang
et al, 2023), (C. L. Chen et al,, 2022), (T. Chen et al, 2024), (Davies et al., 2024),

Luxury Industry Issue Blockchain Feature Benefit
Product history / Real-time monitoring Tmmutable Ledger Traceability, Security and Authenticity since it's recorded the full Efecycle of a product
Information Assymetry Ledger Sharing and Efficicncy since all pasticipaats have aceess to the blockchain

(Egwuonwu et al., 2022), (Fang et al, 2024), (Guan et al, 2024), (Guo, 2025), (He et al,,
2023), (P. Hou etal, 2024). (R. Hou et al, 2025), (Iyengar et al., 2020), (Iyengar et al ,
2024), (Tang & Kang, 2025), (J. Tiang & Chen, 2021), (L. Jiang & Shan, 2018), (Kang et
al., 2024), (H. M. Kim & Laskowski, 2018), (Kiockner et al., 2023), (G. Liet al., 2023),
(H. Lietal, 2025), (Z. Lietal, 2021), (X. Lin etal,, 2025), (X. Liv et al, 2024), (X. Lin
et al.. 2024), (Ma et al., 2024), (Meidute-Kavaliauskiene ot al, 2021), (Mhatre ot al,
2022), (Morkunas et al., 2019), (Naowm-Sawaya et al., 2023), (Pua st al,, 2025), (Pua et
al, 2021), (Quitainah & Singh, 2024), (Shen et al , 2020), (Shi et al, 2021), (Swazan &
Youn, 2025), (Valami & Ahmadifar, 2025), (Wike & Zaichkowsky, 1099), (Xiao et al,
2024), (X. Xuet al, 2023), (Yadav & Singh, 2021), (Youn et al, 2025), (Yu et al, 2025),
(H. Zhang et al., 2024), (J. Zhang & R. Q. Zhang, 2015), (Q. Zhang et al, 2023), (T
Zhang et al., 2023), (X. Zhang et al., 2023), (Zhou et al., 2022).

Product Authenticity and Ownership

NFT's/ QR Codes /RFID | Authenticity due to a unique digital identity

(Alexander & Bellandi, 2022), (C. L. Chen et al., 2022), (Cho & Cho, 2025), (Davies et
al., 2024), (Jang & Kang, 2025), (Joy et al., 2022), (7. Kim et al,, 2025), (5. E. Kim et al,,
2024), (Kidckner et al., 2023), (Lez etak, 2024), (G.. Li etal., 2023), (Z. Lin & Z. Li,
2020), (Mhatre et al., 2023), (Morkunas et al,, 2019), (Pun et al., 2025), (Pun et al,
2021), (Sung et al., 2023), (Valami & Ahmadifar, 2025).

‘Consumer trust and brand value

Tmmutable Ledger / Smart Contracts | Transparency since the authenticity of each transaction is verified

(Alexander & Bellandi, 2022), (Awasthy et al, 202
al., 2022), (T. Chen et al., 2024), (Cho & Cho, 2025), (Cui et al , 2020), (Davies ctal,
2024), (E

etal, 2022), (Fang ct al., 2024), (Guan et al,, 2024), (Guo, 2025),

). (C. L. Chen et

Integration and Collaboration among

Tmmutable Ledger / Smart Contracts | Scalability and Interoperability

(Heet al, 2023), (P. Hou et al., 2024), (R. Hou ctal , 2025), (V. Huang et al., 2026),
(Iyengar etal., 2024), (Jang & Kang, 2025), (7. Jiang & J. Chen, 2021), (Kang st al.,

Number of intermediaries

Smart Contracts Tt

prency dus to the of

2024), (H. M. Kim & Laskowski, 2018), (J. Kim et al, 2025), (Klockner et al, 2023), (G-
Lietal,2023), (H. Lietal, 2025), (J. Lictal, 2024), (S. S. L et al , 2025), (X. Liv et
al, 2024), (X. Livet al. 2024). (Z. Liv & Z. Li, 2020), (Meidute-Kavaliauskiens et al ,
2021), (Mhatre et al, 2023), (Morkunas et al,, 2019), (Pun et al , 2025), (Pua et al,
2021), (Quitainah & Singh, 2024), (Shen et al., 2020), (Shih et al., 2021), (Swazan &
Youn, 2025), (Valami & Ahmadifar, 2025), (1. Wang et al,, 2024), (Wilke &
Zaichkowsky, 1999), (Xiao et al., 2024), (X. Xu et al, 2023), (Yadav & Singh, 2021)
(Yang et al, 2022), (Youn etal, 2025), (H. Zhang et al, 2024), (. Zhang & R Q. Zhang,
2015), (T. Zhang et al., 2023), (X. Zhang et al, 2023), (Q. Zhang et al., 2023), (Zhou et
al, 2022).

Table 1: Blockchain features and respective benefits in addressing the luxury industry issues. Note: Own elaboration

Barrier

Implementation Costs

Description

High initial adoption cost and need for universal participation

References
(Berneis & Winkler, 2021), (Chang et al., 2023), (C. L. Chen et al., 2022), (T. Chen et
al., 2024), (Egwuonwu et al., 2022), (P. Hou et al., 2024), (Y. Huang et al., 2026),
(Iyengar et al., 2024), (Joy et al., 2022), (Kl5ckner et al., 2023), (G. Li et al., 2023),
(J.Lietal.,2024), (Ma et al., 2024), (Naoum-Sawaya et al., 2023), (Pun et al., 2025),
(Pun et al., 2021), (Wilke & Zaichkowsky. 1999), (H. Zhang et al., 2024), (J. Zhang
& R. Q. Zhang, 2015), (Y. Zhou et al., 2022).

Lack of Legislation

Missing standardized protocols and legal frameworks

(Berneis & Winkler, 2021), (Cui et al., 2020). (Egwuonwu et al., 2022), (C. Heet al.,
2023). (Jang & Kang, 2025), (Z. Liu & Z. Li. 2020), (Meidute-Kavaliauskiene et al.,
2021). (Quttainah & Singh. 2024), (Xiao et al.. 2024).

Data Privacy

Sharing sensitive information

(R. Hou et al.. 2025). (Meidute-Kavaliauskiene et al., 2021), (Pun et al., 2025), (H.
Zhang et al., 2024).

Resi from the stakehold

Retailer and manufacturer knowledge about BCT and consumer awareness and
willingness to use verification tools

(Berneis & Winkler. 2021). (C. L. Chen et al.. 2022). (Iyengar et al., 2024). (Jang &
Kang, 2025), (S. E. Kim et al., 2024), (Klockner et al., 2023), (J. Li et al., 2024),
(Naoum-Sawaya et al., 2023). (Pun et al., 2021), (Quttainah & Singh, 2024), (Xiao et
al.. 2024).

Interoperability

'Need for coordination and dardization between stakehold

(Iyengar et al., 2020), (H. M. Kim & Laskowski. 2018), (Z. Liu & Z. Li. 2020). (Ma
etal., 2024), (Meidute-Kavaliauskiene et al.. 2021). (Naoum-Sawaya et al., 2023),
(Pun et al., 2025), (Pun et al., 2021). (Valami & Ahmadifar. 2025). (X. Zhang et al.,
2023).

Scalability

Integration of a growing numbers of users, transactions, and transport infrastructures

(Berneis & Winkler. 2021), (S. S. Liu et al.. 2025). (Z. Liu & Z. Li, 2020). (Meidute-
Kavaliauskiene et al., 2021). (X. Xu et al., 2023). 4

Table 2: Barriers to the adoption of BCT in the luxury industry. Note: Own elaboration

The literature review indicates that the introduction of BCT into the SC of the luxury market

facilitates both scalability and interoperability. Nonetheless, these two benefits may also be

regarded as barriers to the adoption of this technology within SCM.

The application of BCT enables the integration of multiple users, transactions, and transport

infrastructures within the SC, thereby enhancing scalability. However, this scalability may pose
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challenges, as the expansion of the chain can lead to slower transaction processing and increased
operational costs associated with BCT.

Furthermore, the use of smart contracts guarantees that all users have direct access to
information, eliminating the need for intermediaries and promoting interoperability. Nevertheless,
this also requires users to standardize their platforms to mitigate risks related to potential data

manipulation or inconsistency.

4.2. Results of the Research Questions

4.2.1. RQ1: How can BCT be applied in Supply Chain Management (SCM) to guarantee

authenticity and combat counterfeiting in the Luxury Industry?

Luxury firms must balance exclusivity, efficiency, sustainability, and digital innovation, as they
face complexity, counterfeiting, and digital disruption, which demand flexible and innovative
strategies (Shen et al., 2020). The introduction of BCT into SCs in the luxury industry should
consider brand positioning, country of origin, target markets, product segments, and consumer
needs, to improve service levels between demand and supply, reduce costs through scale, and
eliminate intermediaries (Brun et al., 2017).

Consumer campaigns against counterfeiting are also essential and should take cultural factors
into account (Ryu et al., 2023; Zameer et al., 2018). Marketing strategies must adapt to both
conspicuous and inconspicuous consumers, leveraging digital tools such as blockchain and NFTs
to enhance trust, authenticity, and personalization (Pangarkar & Shukla, 2023). The transparency
and security provided by blockchain increase trust in the SC; however, for manufacturers and
retailers to adopt this technology, platforms must be reliable and user-friendly (Jain et al., 2022).

Valami & Ahmadifar (2025) propose a low-cost blockchain-based model to detect counterfeit
containers in transport systems, as existing solutions are expensive and centralized, leaving them
vulnerable. Within this framework, each container is equipped with an RFID tag that stores all
necessary information, enabling real-time tracking. Smart contracts automatically validate the
RFID tag, while only authorized stakeholders can access the data, ensuring authenticity and
security. Since blockchain improves product traceability and authenticity, it consequently increases

SC transparency. Effective coordination between manufacturers and retailers is crucial, while
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consumer trust and a willingness to pay more for verified products further enhance the value of
blockchain (T. Zhang et al., 2023).

Blockchain transparency reduces uncertainty and increases trust, thereby strengthening
purchase intention, including in second-hand luxury markets. Price-conscious consumers, being
more risk-averse, are particularly influenced by transparency, making blockchain adoption in the
resale market especially effective (Youn et al., 2025). Similarly, Lee & Yeon (2021) introduce a
blockchain-based traceability system to authenticate products, track their movement, and prevent
counterfeit infiltration in cross-border e-commerce. By recording tamper-proof data across
stakeholders, buyers and sellers can verify authenticity. This system enhances trust, transparency,
and efficiency in international e-commerce while reducing fraud. However, challenges include
high implementation costs, scalability issues, regulatory concerns, and stakeholder resistance.

NFTs are playing an increasingly significant role in the luxury sector. J. Kim et al. (2025) find
that a strong, premium visual presentation of NFTs enhances the perception of authenticity and
consumer trust, leading to greater engagement and a willingness to pay. Luxury brands must strike
a balance between heritage and innovation, ensuring that digital strategies, such as the metaverse,
digital fashion, and NFTs, align with authenticity and consumer trust. While these strategies
provide growth opportunities, they face hurdles such as blockchain’s high energy costs and
regulatory uncertainty (Joy et al., 2022).

Ownership of NFTs enhances brand trust, perceived exclusivity, and authenticity, driving
purchase intention and resilience to negative information. NFTs serve as digital extensions of
luxury identity, reinforcing symbolic and emotional value (Cho & Cho, 2025). Bundling NFTs
with physical products enhances perceived value, exclusivity, and innovation, particularly among
younger consumers, who view NFTs as indicators of scarcity and uniqueness. This makes them
powerful marketing tools to strengthen brand equity and consumer excitement (S. E. Kim et al.,
2024). NFTs provide digital scarcity, authenticity, and ownership, extending luxury beyond
physical goods and enabling new revenue streams. They also foster exclusivity, personalization,
and community engagement, while linking physical and digital assets for traceability and anti-
counterfeiting (Alexander & Bellandi, 2022).

Blockchain-certified NFTs enhance authenticity and exclusivity by securely tying digital assets
to physical products. They serve as status symbols, engagement tools, and future-proof marketing

devices that bridge physical and digital value (Sung et al., 2023). NFTs also create unique digital
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identities for products, enabling traceability and lifecycle tracking across supply chains (Davies et
al., 2024). Virtual NFT wearables serve as digital status symbols in gaming, the metaverse, and
social media, allowing luxury brands to connect with Gen Z and Millennials by offering exclusive
and scarce digital items (Lee et al., 2024).

For physical luxury goods, blockchain ensures traceability and authenticity only when securely
tied to physical products. Digital twins (e.g., QR codes, NFC chips, certificates) link physical assets
to blockchain entries, combating counterfeits and reinforcing trust in the watch industry, where this
technology is already in use. However, challenges include costs, technical integration, consumer
adoption, and risks of tampering with identifiers (Klockner et al., 2023).

Returns represent another area of complexity, fraud risk, and loss of trust. X. Liu et al. (2024)
demonstrate that blockchain can enhance transparency in returns by immutably recording
transactions, verifying authenticity, ownership, and condition, thereby improving accountability
and customer satisfaction. This transform returns into value-adding processes and prevents
fraudulent practices. Similarly, Shih et al. (2021) highlight that smart contracts can record product
lifecycle data, ensuring authenticity and condition verification during returns, thereby reducing
costs and protecting brand reputation.

Blockchain adoption by manufacturers enhances authenticity verification and reduces
counterfeit sales, especially on online channels. Coordinated adoption increases retailer credibility
and consumer trust, ultimately improving profitability (X. Lin et al., 2025). Hybrid approaches,
combining blockchain with physical identifiers, are the most effective for luxury e-commerce,
particularly for high-value or high-risk categories. Success depends on the selective
implementation, effective consumer education, and strategic brand collaboration (G. Li et al.,
2023).

Finally, Quttainah & Singh (2024) identify key enablers for blockchain adoption in luxury SCs:
traceability and transparency (to strengthen authenticity and reduce counterfeiting), collaboration
among stakeholders (shared adoption is essential), technological knowledge (infrastructure,
standards, integration), regulatory support (for compliance and legitimacy), and consumer demand
for authenticity (driving brand incentives). Blockchain adoption is most effective when technical,

regulatory, collaborative, and consumer factors align.

24



4.2.2. RQ2: What are the challenges and opportunities in implementing BCT in the Luxury
Industry?

Blockchain significantly enhances SC traceability, transparency, and authenticity. It provides real-
time tracking of product origin, safety, and quality, improving responsiveness to disruptions such
as contamination or recalls. It also fosters trust and data sharing among stakeholders, making SCs
safer, more transparent, and responsive, particularly in industries where collaboration and cost-
sharing are critical (Ma et al., 2024).

BCT reduces counterfeit risks by creating immutable and transparent records, which mitigate
information asymmetry and deception. This enhances consumer trust and strengthens the brand's
reputation, especially in markets dominated by counterfeit products (L. Wang et al., 2024; Guan et
al., 2024). Blockchain is particularly valuable in secondhand and resale markets, where it addresses
transparency gaps and fraud risks, increasing consumer confidence (Shen et al., 2020).

Immutable ledgers, digital certificates, and smart contracts further strengthen authenticity by
recording the full product lifecycle and automating ownership transfers (Pun et al., 2025). Smart
contracts also streamline SC processes, reduce fraud, and boost resilience by automating
transactions without intermediaries (Guo, 2025).

Blockchain adoption reshapes consumer trust and purchasing behavior. It allows retailers to
charge premium prices, as authenticity and transparency increase consumer confidence (Z. Zhang
et al., 2022; Awasthy et al., 2025). Moreover, blockchain reduces post-purchase regret associated
with counterfeits, highlighting the importance of psychological factors in pricing under blockchain-
enabled markets (T. Yu et al., 2024).

Consumer willingness to pay for transparency is a crucial driver of adoption. When buyers
accept premium prices in exchange for verified authenticity, manufacturers and retailers can
coordinate cost-sharing to maximize benefits (Iyengar et al., 2023). However, privacy risks may
deter engagement, since handling consumer data on blockchain can raise concerns that reduce
willingness to participate (Jain et al., 2022; R. Hou et al., 2025).

Blockchain not only combats counterfeits but also influences SC channel dynamics. By
increasing trust in online sales, blockchain strengthens direct and e-commerce channels while
putting pressure on traditional retailers (H. Li et al., 2025; Kang et al., 2024). Adoption in
multichannel supply chains is especially effective when firms pursue online expansion, as

blockchain increases the credibility of digital channels (T. Zhang et al., 2023). Choosing the right
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channel is important: direct blockchain-enabled e-commerce maximizes traceability and consumer
trust, whereas retail channels face greater integration challenges due to the presence of multiple
intermediaries (Z. Li et al., 2021; P. Hou et al., 2024). Furthermore, adoption may shift the balance
of power among channels. Manufacturers may benefit more from blockchain-enabled direct
channels, potentially at the expense of retailer profits. Excessive transparency, however, may
reduce retailer flexibility and intensify competition (T. Zhang et al., 2023).

Blockchain also reshapes competitive dynamics through traceability strategies. Firms may
adopt either partial or full traceability, with the latter offering stronger consumer trust but at a
higher cost. In competitive markets, full traceability may become unavoidable if rivals adopt it
first, despite the risks of overexposing sensitive information (T. Chen et al., 2024).

Despite its benefits, blockchain adoption faces several barriers. High implementation costs,
technical integration, interoperability, and scalability remain key challenges (S. S. Liu et al., 2025;
Pun et al., 2021). The absence of harmonized legal frameworks and unresolved data privacy
concerns further hinder adoption (Meidute-Kavaliauskiene et al., 2021; Jain et al., 2022).

Blockchain ensures immutability, transparency, and decentralization, however, it cannot
guarantee input data accuracy. Governance, regulation, and trust in institutions remain necessary,
as blockchain does not fully solve scalability and privacy challenges (Xu & Zou, 2021).

Risk-averse sellers are less likely to adopt blockchain when costs and uncertainties are high.
However, adoption likelihood increases when the impact of consumer trust is substantial,
implementation costs are low, and perceived risks are reduced (H. Zhang et al., 2024). Early
adoption can provide a competitive advantage, but coordination failures and over-adoption risks
must be managed carefully (Wu et al., 2022).

Blockchain is more than a technology; it is an institutional innovation that reorganizes trust,
transactions, and value creation (Morkunas et al., 2019). It enables transparency, immutability,
smart contract automation, and distributed data storage, which strengthens trust and efficiency
across stakeholders (Z. Liu & Z. Li, 2020). BCT creates value not only by reducing counterfeiting
and improving efficiency but also by enabling new business models such as tokenization (NFTs).
It is particularly strategic in industries with high information asymmetry, counterfeit risks, or
consumer trust deficits, including remanufacturing (X. Xu et al., 2023).

Pricing models also affect adoption incentives. In wholesale pricing structures, manufacturers

benefit more due to enhanced brand reputation and product authenticity. In retail pricing models,
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retailers capture greater gains since they interact directly with consumers. Dual adoption
maximizes efficiency, but it risks duplicative costs unless effective sharing mechanisms are in
place. Optimal investment thus depends on who captures the most excellent trust-based benefits
(Fang et al., 2024).

Overall, blockchain adoption enhances traceability, transparency, authenticity, and consumer
trust while mitigating counterfeits and information asymmetry. Its success, however, depends on
balancing benefits with costs, addressing privacy and scalability concerns, and ensuring
collaboration across stakeholders. Adoption is most strategic in markets where counterfeit risks,
consumer trust demand, and competitive pressures are high. Firms must align their blockchain
strategies with channel design, pricing models, and consumer expectations to fully leverage the

transformative potential of blockchain in supply chains (Berneis & Winkler, 2021).

4.2.3. RQ3: How can BCT be implemented on counterfeiting in the Luxury Industry?

Counterfeiting poses a significant threat to luxury firms, eroding their prestige and damaging long-
term brand equity. Prestige-focused strategies, which prioritize brand value over short-term profits,
strengthen resistance to counterfeit dilution and safeguard brand identity (Varshney et al., 2024).
At the same time, counterfeit awareness may paradoxically enhance preference for genuine brands
by highlighting authenticity, scarcity, and exclusivity (Baghi et al., 2015). However, counterfeiting
also reduces profitability and increases risk in disrupted SCs, making anti-counterfeiting
investment crucial—though its effectiveness depends on balancing costs and disruption risks (Y.
Huang et al., 2026).

BCT offers robust anti-counterfeiting mechanisms through immutable product records,
spanning from manufacturing to sale, as well as digital identifiers (RFID, NFC chips, QR codes,
and NFTs), and smart contracts that automate authenticity verification and compliance checks (Pun
etal., 2021; Z. Liu & Z. Li, 2020). These features ensure traceability, transparency, and security,
allowing consumers to verify provenance and ownership in real-time.

C. L. Chen et al. (2022) proposed a blockchain-based anti-counterfeiting system in which each
product carries a unique digital identity on the blockchain, ensuring secure and tamper-proof
verification across the SC. Similarly, Mhatre et al. (2022) developed the Blockchain-based
Counterfeit Product Identification System (BCPIS), which records transaction history on

blockchain ledgers, uses QR codes and RFID tags to create product identities, and employs smart
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contracts to automatically flag suspicious activity. Consumers confirm authenticity by scanning
the product’s digital identity. This system provides transparency, efficiency, and security, thereby
increasing consumer trust. However, consumers need to be aware of this technology and how they
can verify the identity of the product.

In e-commerce, blockchain further enhances trust and confidence. J. Jiang & Chen (2021)
propose a blockchain-supported platform where smart contracts automate verification, enabling
consumers to gain real-time assurance of authenticity and reducing fraud. Blockchain also
strengthens direct-to-consumer and trusted retailer channels by minimizing counterfeit risks, which
otherwise make consumers hesitant and weaken demand (T. Yu et al., 2025).

NFTs extend blockchain’s anti-counterfeiting role by certifying ownership of digital or
physical luxury assets, offering decentralization and uniqueness (Xiao et al., 2024). Tokenization
through RFID, NFC, QR codes, and NFTs enables product tracking and transaction validation
without the need for intermediaries (Z. Liu & Z. Li, 2020). NFTs help luxury brands combat
counterfeiting and strengthen consumer trust by verifying provenance, ownership, and scarcity.
They enhance traceability, exclusivity, and authenticity, reinforcing brand value and consumer
engagement. Nevertheless, regulatory uncertainty and consumer education remain significant
adoption challenges (Jang & Kang, 2025).

In second-hand luxury markets, where traceability is often limited, blockchain and NFTs are
particularly valuable. Immutable ledgers and digital certificates record the full product lifecycle,
while smart contracts automate ownership transfers and verify authenticity, providing buyers with
transparency and confidence (Pun et al., 2025).

Counterfeiting challenges not only brand equity but also SC dynamics. Anti-counterfeiting
strategies are most effective when manufacturers and retailers collaborate, as this enhances trust,
efficiency, and overall performance (Yang et al., 2022).

Blockchain enhances SC coordination by reducing information asymmetry and fostering trust
among stakeholders. It supports brand-dominated SCs by reinforcing direct-to-consumer channels
and improving authenticity, though adoption may reduce retailer bargaining power. Profitability
depends on carefully balancing adoption costs against the benefits of demand and trust (Zhu et al.,
2023).

The integration of blockchain with IoT further improves anti-counterfeiting and risk

management by enabling real-time data capture, shipment tracking, and inventory visibility.
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However, adoption requires standardization, interoperability, and governance, while risks include
cybersecurity threats, high costs, and uneven adoption across markets (Egwuonwu et al., 2022).

Blockchain adoption offers competitive advantages when only some platforms or firms adopt
it, as authenticity verification allows adopters to charge higher prices. If all adopt, differentiation
decreases and competition shifts to pricing and service (J. Li et al., 2024; Chang et al., 2023).
Adoption is most beneficial for firms with strong online channels, where consumer trust deficits
are highest.

BCT is therefore both a technological and strategic tool. It not only reduces counterfeiting but
also redefines channel design, pricing power, and consumer trust management. Policymakers and
firms should incentivize adoption to improve market-wide authenticity while addressing challenges

of costs, interoperability, and consumer education (Zameer et al., 2018; J. Li et al., 2024).
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5. Conclusions, Limitations, and Suggestions for Future Research

5.1. Conclusions

The present dissertation aimed to investigate how BCT can be applied as a seal of authenticity in
the internationalization of luxury brands, with a particular focus on its capacity to address the
persistent challenge of counterfeiting. By conducting an SLR, the dissertation explored both the
opportunities and respective benefits and challenges associated with the adoption of BCT in luxury
SCs, thereby contributing to the academic debate.

The findings highlight that counterfeiting remains one of the most critical threats to luxury
brands worldwide. The literature consistently highlights that counterfeit products erode consumer
trust, undermine brand equity, and dilute the exclusivity that characterizes luxury products and
brands. In this context, BCT emerges as a promising solution. Its defining features, immutability,
decentralization, traceability, transparency, and smart contracts, make it particularly suited to
combating counterfeiting. By recording every transaction in a secure, tamper-proof ledger,
blockchain enables luxury brands to create a verifiable digital history for each product, from the
sourcing of raw materials to the delivery of the product to the final customer. This not only
enhances SC visibility but also provides consumers with a reliable guarantee of authenticity,
reinforcing trust in luxury purchases.

Beyond counterfeit prevention, blockchain’s benefits extend to broader aspects of luxury brand
management and internationalization. The technology facilitates real-time auditing, reduces
dependency on intermediaries, and can support compliance with international regulatory
frameworks. In doing so, it enhances SC efficiency and transparency across borders, which is
particularly relevant in the globalized luxury market, where production, distribution, and
consumption often span multiple countries.

The adoption of BCT also enables premium pricing due to the security and authenticity it
guarantees for products, ensuring profitability for brands and offsetting the initial costs of
implementing this technology. Furthermore, blockchain can enhance consumer engagement by
offering digital storytelling opportunities, where customers can trace the heritage and
craftsmanship of their luxury items, thereby reinforcing perceptions of authenticity and exclusivity.

However, the study also found that blockchain adoption is a path with many challenges.

Implementation costs are high, scalability remains limited, and a general lack of awareness and
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technical knowledge exists among manufacturers, retailers, and consumers. Moreover, blockchain
itself cannot guarantee the physical condition of products in transit or prevent fraudulent behavior
occurring outside the digital record; it is essential to establish the link between the physical product
and its digital certificate.

Despite the challenges, it can be concluded that blockchain represents a strategic tool for the
luxury industry, one that could reshape anti-counterfeiting strategies and serve as a competitive
advantage in international markets if implemented effectively.

This dissertation has demonstrated that BCT holds significant promise as a tool to combat
counterfeiting and reinforce authenticity in luxury SCs. While challenges remain, the potential for
blockchain to transform the luxury industry is considerable. By enabling greater transparency,
security, and consumer trust, blockchain may redefine the relationship between luxury brands and
their customers in the digital age. Continued academic and managerial research will be crucial to
unlocking this potential, particularly in understanding the role and applicability of NFTs, and
ensuring that blockchain evolves from a promising concept into a widely adopted and value-

generating practice in the global luxury market.

5.2. Limitations

While this research has yielded valuable insights, it is essential to acknowledge several limitations
that restrict the generalizability and practical applicability of its findings. The methodology adopted
in this dissertation is an SLR. Although this approach provides a rigorous and structured synthesis
of existing literature, it is inherently limited to secondary data.

First, the review considered only articles published in scientific journals that were accessible
through the two selected databases. Second, the search strategy treated several keywords as
interchangeable, which raises the possibility that relevant studies employing alternative
terminology may have been excluded. Third, the manual screening process, based on predefined
inclusion and exclusion criteria, carries the risk of not considering pertinent studies. Fourth, most
studies that examine the role of BCT in combating counterfeiting focus predominantly on deceptive
counterfeit products, while research addressing its implications for non-deceptive counterfeit
products remains scarce. Finally, the interpretation of the extensive literature inevitably involves a
degree of subjectivity. This is particularly salient given that data extraction was conducted by a

single reviewer, which increases the potential for bias in the analysis.
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Future reviews may address these limitations by broadening the search to include additional
databases and a wider set of keywords, as well as by involving multiple reviewers to mitigate
subjectivity and enhance reliability.

A further limitation concerns the nature of the existing literature on blockchain in the luxury
sector. The majority of contributions remain conceptual rather than empirical, meaning that the
evidence base essentially comprises theoretical frameworks or pilot projects. This constrains the
possibility of deriving managerial recommendations. Moreover, blockchain represents a rapidly
evolving domain. Consequently, the literature analyzed offers only a temporal snapshot; emerging
developments, such as NFTs, smart contracts, and integration with the loT, may soon surpass and

reframe the conclusions drawn in this dissertation.

5.3. Suggestion for Future Research
To address the limitations and advance the understanding of blockchain’s role within luxury SCs,
several directions for future research can be identified.

First, subsequent studies must move beyond conceptual analyses and SLRs by incorporating
empirical evidence. Case studies involving luxury brands that have already adopted blockchain
solutions, as well as surveys of SC participants, could provide valuable insights into whether
blockchain enhances trust, increases consumers’ willingness to pay, or strengthens brand loyalty.
Such approaches would also illuminate adoption processes, organizational challenges, and
measurable outcomes. Furthermore, interviews and surveys could offer a more nuanced perspective
on consumer responses to blockchain-based authentication features, particularly in terms of
awareness, perceived value, and willingness to engage with such technologies.

Second, given the global nature of the luxury market, comparative studies across regions are
essential. Consumer acceptance of blockchain may vary considerably between Western markets,
where emphasis is traditionally placed on heritage and craftsmanship, and Asian markets, where
rapid technology adoption and the importance of social validation are more pronounced.

Ultimately, future research should investigate the interplay between blockchain and
complementary technologies such as the [oT, RFID, NFC, the metaverse, and, notably, NFTs. The
latter may serve as digital certificates of ownership in the luxury sector, thereby reshaping both
primary and secondary (resale) markets. Investigating these intersections would deepen the

understanding of blockchain’s broader impact on luxury ecosystems and consumer practices.
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5.4. Final Thoughts

Through an SLR, the potential of BCT as a seal of authenticity and a tool to combat counterfeiting
was analyzed, since it remains a profound and persistent threat to luxury brands, undermining
consumer trust and eroding the exclusivity central to the luxury value proposition. In this regard,
blockchain demonstrates considerable promise, offering immutability, traceability, transparency,
and security as mechanisms to authenticate products and enhance supply chain visibility. Beyond
its role in anti-counterfeiting, blockchain also holds potential to strengthen consumer engagement,
streamline international operations, and reinforce brand equity in an increasingly globalized and
digitalized marketplace.

The research has also highlighted the challenges that must be overcome before blockchain can
achieve widespread adoption in the luxury sector. High implementation costs, technical
complexity, scalability issues, and limited stakeholder awareness continue to be significant
obstacles. Furthermore, blockchain’s digital assurances cannot, on their own, address
vulnerabilities related to the physical handling of products or fraudulent practices beyond the
ledger. Thus, the success of blockchain as a strategic tool will depend on effective integration with
other technologies, as well as industry-wide collaboration to bridge the gap between physical and
digital authentication.

In this way, it is possible to verify that the three research questions proposed were answered
during the dissertation, reinforcing the idea that BCT has the potential to transform the way
authenticity, trust, and exclusivity are managed in the luxury industry. By enabling verifiable
transparency and digital trust, blockchain may redefine the relationship between brands and
consumers, offering a competitive advantage that requires sustained academic inquiry and

managerial experimentation.
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