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Abstract

Business owners are more exposed to counterfeit threats in their fragmented global supply chains and online fashion business. This study covers examining the emerging technologies to protect luxury fashion exports from being imitated. Secondary academic literature and an Extended Literature Review was conducted including 40 studies to be analysed thematically, based on four research questions. The results show that authentication and provenance can be enhanced through blockchain and physical products can be linked with digital identities via RFID, NFC or Digital Product Passports. AI and IoT can aid in real-time monitoring and proactive risk identification. Organisational readiness, reliable data, collaboration between supply chains, interoperability and regulation are, however, key to technological effectiveness. Financial cost and the complexity of the technology are major factors of concern. The study found that the combination of the technologies and governance-based strategies offers greater export protection than the use of any one technology. This extensive approach will have a positive long-term effect on the authentication security, visibility and traceability of luxury fashion export chains all over the world.
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List of Abbreviation and Glossary

	Terms
	Definition

	AI
	Artificial Intelligence; computational systems capable of performing tasks associated with human intelligence

	Blockchain
	A distributed digital ledger used to record transactions/data in a tamper-resistant manner

	DPP
	Digital Product Passport; a digital record containing information about a physical product and its lifecycle

	ELR
	Extended Literature Review; a research approach based on systematic examination and synthesis of existing literature

	IoT
	Internet of Things; interconnected physical devices capable of collecting and exchanging data

	NFC
	Near Field Communication; short-range wireless technology used to exchange information between compatible devices

	PRISMA
	Preferred Reporting Items for Systematic Reviews and Meta-Analyses; an evidence-based framework that mentions set of items for reporting in systematic reviews and meta-analyses

	RFID
	Radio Frequency Identification; technology using radio waves to identify and track tagged objects

	RQ
	Research Question

	Supply-chain traceability
	The ability to track a product and associated information throughout its supply-chain journey




[bookmark: _Toc241133981]Chapter 1: Introduction
[bookmark: _Toc241133982]1.1 Background to the Research
Luxury fashion manufacturers operate within a global industry in which brand reputation, product authenticity and exclusivity are central sources of competitive value. Major luxury fashion houses increasingly operate across international markets through complex networks of manufacturers, suppliers, logistics providers, distributors, retailers and digital platforms. The international expansion of the luxury fashion industry has created significant commercial opportunities but has also increased the need for effective supply chain visibility and product authentication.
The opportunities of globalisation, digital commerce and more complicated supply chains have also increased the risk of product counterfeiting in legitimate markets worldwide. Luxury fashion is plagued by counterfeiting as well, in which human error in authentication can lead to imitation goods being sold through genuine distribution channels (Thanasi-Boče et al., 2022). Thus, counterfeiting has evolved from a manufacturing problem to a problem in the entire supply chain as well as in export security. Another source of the persistence of the counterfeit demand is consumer behaviour. The study by Mayasari et al. (2022) shows that personal values and social influences have an impact on the consumers' purchase intention for a counterfeit fashion brand. Perceived risk influences consumers' luxury fashion counterfeit purchase behaviour. Similarly, embarrassment and face consciousness can shape consumers' sensitivity to luxury counterfeits (Jiang et al. 2023). There are vulnerability-based and motivational factors involved in supplying and making people buy fake goods. Technological development can be used to overcome these weaknesses. Blockchain can be a solution to address the luxury fashion supply chain issues of authentication and traceability. 
[bookmark: _Toc241133983]1.2 Research Problem
Luxury fashion manufacturers face substantial risks from counterfeit products because imitation can undermine intellectual property, brand equity, consumer trust and the perceived exclusivity of legitimate products. The problem is particularly significant for luxury fashion because the value of these products is strongly connected to authenticity, craftsmanship, exclusivity and brand reputation (Wang, 2022). Consequently, counterfeit products can create risks beyond direct financial losses by weakening consumer confidence and making it more difficult for manufacturers to maintain control over international distribution channels. Willis (2023) identified constant intellectual property and counterfeit issues in America's luxury fashion industry. Wang (2022) calls fashion knockoffs an ever-ongoing problem in the broader fashion sector. The Indian luxury fashion industry stood at USD 9.85 billion in 2025 and will hit USD 15.17 billion by 2034 (IMARC, 2026). In 2024, the global authentication and brand protection market stood at USD 2.99 billion and is anticipated to hit USD 7.64 billion by 2032 (FBI, 2026). Hence, blockchain, RFID, NFC, AI, and Digital Product Passports are significant possibilities in improving the level of authentication, traceability, and security in luxury fashion export processes.
[bookmark: _Toc241133984]1.3 Research Gap and significance of the study
This work pulls together contributions from existing literature that offer insights into luxury counterfeiting, consumer responses, intellectual property and technological protections, in an attempt to offer more comprehensive, if still limited, perspectives on what this increasingly significant issue entails. Letizia et al. (2026) explored consumer interest in anti-counterfeiting technologies. There are a number of intellectual property issues that are challenging to luxury fashion. Consumer-oriented research also offers important insights for counterfeit purchases. Mayasari et al. (2022) came up with personal values and social factors that affect the intention to purchase a product that is not original. Jiang et al. (2023) took the part played by embarrassment and face consciousness into account. Such opinions are, however, disjointed and do not yet adequately incorporate the concerns of counterfeiting, new technologies, export security, and supply chain traceability and adoption barriers in a single lens that centres on genuine luxury brands (Prabhakar et al. 2025). Particularly, greater attention must be paid to how emerging technologies can work at the point where export is in use, but it is not only at that point. This study attempts to bridge this gap with the thematic review done on the available literature.
[bookmark: _Toc241133985]1.4 Research Aim
The aim of this study is to examine how young emerging technologies are being employed by legitimate luxury manufacturers to protect their exported goods from being imitated.
[bookmark: _Toc241133986]1.5 Research Objectives
The study has four objectives:
· To study the risk of counterfeits from the perspective of legitimate luxury fashion manufacturers in the export process
· To understand the extent of improvement provided by the new technologies to the process of product authentication and supply chain traceability in luxury fashion exports
· To evaluate the role of new technologies in export security and brand protection
· To pinpoint technology, finance, organisation, supply chain and regulatory challenges in the adoption of new technologies in the field of preventing imitation
[bookmark: _Toc241133987]1.6 Research Questions
RQ1: What are the main sources and impacts of a counterfeiting risk that legitimate luxury fashion manufacturers encounter in the export processes?
RQ2: What are the opportunities for the use of new technologies to enhance product authentication and traceability in luxury fashion import and export?
RQ3: How are emerging technologies involved in export security and protecting luxury brands?
RQ4: What technological, financial, organisational, supply chain and regulatory hurdles do there exist to restrict the use of new technologies to prevent imitation?
[bookmark: _Toc241133988]1.7 Scope of the Review
The study will mainly highlight legitimate luxury fashion manufacturers and their export processes across the globe, including the impediment of counterfeit and fake luxury fashion products. The review covers new technologies such as Artificial Intelligence and the Internet of Things, blockchain, RFID and NFC, and Digital Product Passports. It looks at their function in the authentication of products, traceability, visibility in the supply chain, export security and brand protection. Technological, financial, organisational, supply and regulatory barriers to adoption are also taken into account in the review. It is a secondary academic literature research and not a primary one. It uses an analysis of themes instead of primary sampling.
[bookmark: _Toc241133989]1.8 Structure of the Dissertation
This consists of six chapters. Chapter 1 presents the background of the research, problem, gap, aim, objectives, research questions and scope. Chapter 2 discusses the research methodology and describes how the outlining of the literature was outlined. Chapter 3 covers the thematic literature review based on the four research questions to include counterfeiting risks, emerging technologies, export security and adoption barriers. Chapter 4 critically discusses and synthesises the findings from the literature. Chapter 5 discusses the managerial, theoretical and industry implications, and future research opportunities are noted. Finally, Chapter 6 addresses the research questions, gives a summary of the dissertation contribution, acknowledges the limits of this research, and provides suggestions for future research.

[bookmark: _Toc241133990]Chapter 2: Methodology of the Literature Review
[bookmark: _Toc241133991]2.1 Introduction
This chapter provides an in-depth understanding of the methodological approaches used to examine the way that emerging technologies are being employed by the legitimate luxury fashion manufacturers to guarantee export processes against imitation. This study does not focus on collection of any primary data, rather it is an Extended Literature Review (ELR) that has relied on the use of secondary academic sources. It describes the research method, the search process, databases being used, development of key search words and the entire process for selecting the most relevant literature. 
[bookmark: _Toc241133992]2.2 Extended Literature Review Approach
The Extended Literature Review (ELR) method is a suitable method for this study. This is because this method enables a full synthesis of conceptual pieces of knowledge related to the topic of luxury fashion, authentication technologies and export security. Research done using the ELR approach relies on already-published secondary data (Page et al., 2021). The analysis is without collection of new empirical data and rather examines published data to elucidate theoretical developments, empirical results and areas of research unstudied. This study is not centred around a specific company, rather it is the technological applications in the global luxury fashion supply chain. Thomas (2021) stated that research methodology provides a framework to acquire information and/or data and to evaluate and examine them. In response, ELR offers a structured method for examining efforts made on imitation threats, authentication technologies and forensics and the pros and cons of technology adoption. This study does not use primary data, but relies on secondary data collected from renowned academic databases.
[bookmark: _Toc241133993]2.3 Search Strategy
As stated by Rethlefsen et al. (2021), literature search strategy is designed to find most suitable literature works that are directly related to research aim and goals. The predefined search procedure allows for more transparency and reduces selection bias in the review process. An organised search strategy helps in doing high-quality research because it is set in advance what is going to be searched and how it can be analysed in the literature (Gupta and Gupta 2022). As a result, the research process helped in determining key concepts from the research questions, which are as follows: 
· Luxury fashion
· Counterfeiting
· Export security
· Authentication technologies
· Blockchain
· RFID 
· NFC
· Artificial intelligence (AI) 
· Digital Product Passports
Boolean operators were further used to supplement queries. When forming the result set, “AND” was used for the concepts, “OR” for new terms, and “NOT” for excluding irrelevant concepts. Quotes were used for exact word combinations and truncation symbols were used as needed to find alternate forms of the keywords. The search took place in an iterative process and keywords were modified to suit the first run of the search. To avoid duplicates, these were removed prior to title/abstract, and full-text screening. A total of approximately 40 peer-reviewed journal articles were selected.
[bookmark: _Toc241133994]2.4 Databases and Information Sources
International databases that have an academic literature base were considered to assure quality and credibility of literature used. Research on business and management was conducted in Business Source Premier while science papers related to digital technologies and supply chain innovation were retrieved from ScienceDirect. Support in Logistics, Operations Management and International trade books and academic searches across disciplines with Web of Science were provided by Emerald Insight. There is validity and reliability of research findings supported by credible scholarly databases (Dane and Carhart, 2022). Google Scholar was, however, given the priority and being used as a secondary source to generate additional peer-reviewed literature to complete all citations prior to including them.
[bookmark: _Toc241133995]2.5 Keywords and Boolean Search Strings
Verma et al. (2024) proposed that strategic word choice enhances the accuracy of search results and boosts the number of relevant academic sources found. To this end, 4 groups of Boolean search strings were created. For imitation risks:
· ("Luxury fashion" OR "Luxury brands") AND (counterfeit OR imitation OR fake goods) AND (export* OR supply chain)
For authentication technologies:
· ("Luxury fashion") AND (blockchain OR RFID OR NFC OR AI OR IoT OR "Digital Product Passport") AND (authentication OR traceability)
For export security:
· ("Luxury brands") AND ("export security" OR "supply chain security") AND (blockchain OR RFID OR artificial intelligence)
For assessing barriers to technology adoption that impacted a business, the search terms were summarised as:
· ("Luxury fashion") AND "blockchain" OR "RFID" OR "NFC" OR "AI" AND "barriers" OR "challenges" OR "adoption")
Other keywords were added, as new searches iteratively progressed, such as anti-counterfeiting, product authenticity, digital traceability, smart packaging, supply chain transparency, to improve retrieval of relevant studies whilst also minimising the giant number of unrelated studies.
[bookmark: _Toc241133996]2.6 Inclusion and Exclusion Criteria
[image: ]
[bookmark: _heading=h.97ogudai8p9o][bookmark: _Toc241134064]Table 2.1 Inclusion and Exclusion Criteria
To ensure that literature search results were relevant and of good quality, inclusion and exclusion criteria were first set and agreed, and then applied to the literature search. These criteria increased the transparency and consistency of the review, and helped to minimise researcher bias in the study selection process. Including and excluding the key principles facilitate the researcher to confine the study to a specific sample and focus the data analysis on only the evidence that directly relates to the research targets (Mishra and Alok, 2022). 
Therefore, reviewed materials were peer-reviewed articles from journals, research books and trusted industry reports from the year 2015 to 2026. Selected studies must be written in English and related to luxury fashion, counterfeiting, authentication techniques, traceability of the supply chain, export security or new technologies. Publications of studies before 2015 were considered only if they gave fundamental theoretical underpinnings. The exclusion criteria of studies were non-academic websites, opinion articles, conference abstracts without papers, duplicate publications and studies that are not connected with the research objectives. There was an absence of publications that only discussed consumer purchasing behaviour, but not authentication technology or export security. As inspired by the ideas of Shea et al. (2017), the inclusion and exclusion criteria altogether enabled relevance and academic acceptability of final studies being chosen.
[bookmark: _Toc241133997]2.7 Literature Screening Process (PRISMA)
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[bookmark: _heading=h.uugb8lg1i7xa][bookmark: _Toc241134065]Figure 2.1: PRISMA Model
(Source: self-created)
The PRISMA-informed screening process was employed for the selection of the final studies to offer a transparent and systematic approach. As understood from the findings of Page et al. (2022), each stage of a systematic review process requires documentation in the PRISMA framework, which enhances methodological rigour and reproducibility. Systematic screening allows researchers to select the most pertinent research and brings transparency in the systematic review process (Sreekumar, 2023). The identification of records retrieved from the selected databases started with the screening process wherein duplicate publications were excluded. Remaining studies were screened by their title and abstract for their relevance to the set research purposes. Those articles that passed the first cut went on to full-text evaluation. In this stage, studies were screened based on the criteria, and publications that did not correspond with relevance to luxury fashion export security and authentication technologies and imitation prevention were discarded. At the end of the screening process, about 40 peer-reviewed studies remained. Results of the entire selection process were presented using the PRISMA flow diagram to show the number of studies identified, screened, excluded and included.
[bookmark: _Toc241133998]2.8 Quality Assessment of Studies
After the screening process, the selected studies were assessed for reliability and academic rigour to ensure that only reliable and sound academic evidence would be used to inform the review. Quality assessment enhances the credibility of the findings by letting it be known which studies have good research design, which may contribute much to the findings. Firdaus et al. (2021) highlighted the importance of methodological evaluation, as this enhances the reliability of literature reviews to identify trustworthy evidence from which to conclude. As a result, each study was evaluated based on its creation quality, methodological strength, relevance to the research question, clarity of findings, and contribution to relevant theories (Agha et al., 2016). Earlier studies that had an impact on priorities were retained when necessary to provide a theoretical context, and recent studies were prioritised.
[bookmark: _Toc241133999]2.9 Data Extraction and Journal Summary Table
Moher et al. (2009) revealed that data from selected studies that have been selected using PRISMA can be systematically extracted in a matrix-structured journal summary. This allowed comparison across publications and enhanced organisation of the review. According to Bisaria et al. (2026), systematic data extraction allows researchers to document important study attributes before analysis. Therefore, the matrix contains author names, year of publication, research context, research methodology, main findings and relevance in context to each of the research questions. 
[bookmark: _Toc241134000]2.10 Data Analysis
Thematic analysis is used to analyse selected literature. The study of Liberati et al. (2009) revealed systematic review to be a commonly used method employed that requires discovering themes that link to key concepts and relationships being found. This approach has allowed gathering evidence and putting it together in coherent themes instead of discussing individual publications. Through the adoption of an appropriate analytical method, one can turn the individual findings into meaningful knowledge that would be able to solve the research objectives (Gamage, 2025). Using this approach, data were proofread and recorded based on commonalities in research focus and key information. Out of the coding process, four themes were developed which are related to the research questions: imitation and counterfeiting risks, authentication and traceability technologies, export security and barriers to technology adoption. A narrative synthesis method was then employed to analyse empirical results and theoretical views in order to align and identify research gaps and the role of new technologies in ensuring legitimate luxury fashion export processes.
[bookmark: _Toc241134001]2.11 Chapter Summary
One point to be highlighted about the Extended Literature Review is that it is quite methodological; procedures have been outlined. It has included an explanation of inclusion criteria, an explanation of a screening process according to the PRISMA, an explanation of the quality assessment, an explanation of the framework for data extraction and an explanation of the thematic analysis approach. These methods provide thoughtful, clear within-procedural support for the thematic analysis included in the upcoming chapter and the literature, which will be used for application in future research.

[bookmark: _Toc241134002]Chapter 3: Thematic Literature Review
[bookmark: _Toc241134003]3.1 Introduction
The chapter summarises a thematic literature review that meets the four research questions developed for the study. Based on the analysis of the 40 selected studies, this chapter critically has integrated literature to pinpoint trends concerning counterfeiting threats, new technologies, export security and technological adoption obstacles in the luxury fashion industry. Studies are not reviewed separately, but by making comparisons and evaluating common findings and contrasting views, research gaps are drawn from the literature selected. The thematic analysis gave a general understanding of the relationship between emerging technologies and the security of authentication, traceability and export and is used to support the discussion and interpretation of findings in Chapter 4.
[bookmark: _Toc241134004]3.2 Summary of Selected Studies
	Sl. No.
	Author(s) & Year
	Research Focus
	Method
	Key Findings
	RQ

	1
	Chen et al. (2022)
	Blockchain anti-counterfeiting for luxury products
	System design
	Blockchain improves traceability and authenticity
	RQ1, RQ2, RQ3

	2
	Karaosman et al. (2023)
	Luxury fashion supply chain resilience
	Qualitative
	Supply chain collaboration improves resilience
	RQ1

	3
	Thanasi-Boçe et al. (2022)
	Blockchain against luxury counterfeiting
	Conceptual
	Blockchain reduces counterfeit risks
	RQ2, RQ4

	4
	Ahmed and McCarthy (2021)
	Blockchain traceability in textiles
	Case study
	Blockchain enhances supply chain transparency
	RQ2

	5
	Oguntegbe et al. (2023)
	Blockchain and responsible luxury management
	Social media analysis
	Blockchain improves stakeholder trust
	RQ2

	6
	Rafi-Ul-Shan et al. (2024)
	Emerging technology adoption
	Fuzzy decision model
	AI and blockchain strengthen risk management
	RQ4

	7
	Sumarliah et al. (2021)
	Clothing supply chain risks
	Quantitative
	Pandemic increased supply chain risks
	RQ1

	8
	Moretto and Macchion (2022)
	Blockchain adoption
	Empirical
	Cost and organisational readiness affect adoption
	RQ2, RQ4

	9
	Gayialis et al. (2022)
	Traceability approaches
	Literature review
	Traceability technologies reduce counterfeiting
	RQ1

	10
	Badhwar et al. (2023)
	Blockchain in fashion supply chains
	Systematic review
	Blockchain improves transparency and authenticity
	RQ2

	11
	Periyasami and Periyasamy (2022)
	Metaverse in fashion
	Case study
	Digital platforms create future business opportunities
	RQ3, RQ4

	12
	Olatubosun et al. (2021)
	Luxury and sustainable business models
	Conceptual
	Sustainability strengthens luxury competitiveness
	RQ1

	13
	Braglia et al. (2021)
	Industry 4.0 in fashion
	Review
	Digital technologies improve operational efficiency
	RQ3

	14
	Bindi et al. (2023)
	Luxury supply chain strategy
	Empirical
	Effective strategies improve firm performance
	RQ1, RQ4

	15
	Al-Issa and Thanasi (2024)
	Technology roadmap for luxury
	Review
	Future luxury depends on digital innovation
	RQ4

	16
	Alexander and Bellandi (2022)
	NFTs in luxury fashion
	Conceptual
	NFTs create digital value and authenticity
	RQ2

	17
	Shiralkar et al. (2021)
	ICT adoption
	Quantitative
	ICT improves downstream supply chain performance
	RQ3

	18
	Tripathi et al. (2021)
	Blockchain opportunities
	Book chapter
	Blockchain enhances transparency but faces challenges
	RQ2

	19
	Gereffi et al. (2021)
	Global value chains
	Review
	Trade disruptions require adaptive supply chains
	RQ1

	20
	Ahmed et al. (2022)
	Blockchain adoption motivations
	Empirical
	Organisations adopt blockchain for transparency
	RQ3

	21
	Ogunwole et al. (2024)
	Digital transformation
	Review
	Blockchain enhances transparency and sustainability
	RQ3

	22
	Sodhi and Tang (2021)
	Supply chain capabilities
	Conceptual
	Agility improves resilient supply chains
	RQ1

	23
	Ayan et al. (2022)
	Blockchain and sustainability
	Mixed methods
	Blockchain supports sustainable supply chains
	RQ3

	24
	Tsoukas et al. (2022)
	Blockchain and TinyML
	Experimental
	Real-time monitoring improves supply chain security
	RQ3

	25
	Rukhaya et al. (2021)
	Fast fashion sustainability
	Review
	Sustainable practices reduce environmental impact
	RQ1

	26
	Kaur et al. (2024)
	Luxury brand marketing
	Review
	Digital branding strengthens competitive advantage
	RQ3

	27
	Sumarliah (2021)
	Supply chain risk assessment
	Quantitative
	Risk assessment improves supply chain decisions
	RQ1

	28
	Treiblmaier et al. (2022)
	Digital supply chains
	Book chapter
	Blockchain transforms digital supply chains
	RQ2

	29
	Berneis and Winkler (2021)
	Blockchain value proposition
	Comparative study
	Blockchain creates value across industries
	RQ3

	30
	Omisola et al. (2023)
	Blockchain and AI transparency
	Conceptual
	AI and blockchain improve real-time visibility
	RQ2

	31
	Shen et al. (2022)
	Permissioned blockchain
	Modelling
	Blockchain reduces product copying
	RQ3

	32
	Joy et al. (2022)
	Digital luxury future
	Conceptual
	Digital fashion transforms luxury experiences
	RQ1, RQ2

	33
	Di Leo et al. (2023)
	Sustainability reporting
	Exploratory
	Sustainability reporting enhances transparency
	RQ1

	34
	Danese et al. (2021)
	Blockchain against counterfeiting
	Multiple case studies
	Blockchain strengthens product authentication
	RQ3

	35
	Narayanan et al. (2024)
	Blockchain in supply chains
	Review
	Blockchain improves efficiency and transparency
	RQ3

	36
	Owusu-Berko (2025)
	Digital twins, IoT and blockchain
	Review
	Digital technologies improve resilient operations
	RQ2

	37
	Mellick et al. (2021)
	Sustainable textile value chains
	Empirical
	Sustainability creates long-term supply chain value
	RQ1

	38
	Chen et al. (2023)
	Sustainable leather supply chains
	Systematic review
	Collaboration enhances sustainable supply chains
	RQ4

	39
	Tuomala and Grant (2022)
	Supply chain challenges
	Qualitative
	Supply chain coordination improves resilience
	RQ1

	40
	Difrancesco et al. (2023)
	Blockchain for sustainable supply chains
	Practical guide
	Blockchain improves traceability and sustainability
	RQ3, RQ4



[bookmark: _Toc241134066]Table 3.1: Summary of Selected Studies
(Source: Created by author)
[bookmark: _Toc241134005]3.3 Chapter Roadmap
In this chapter, the four research questions are presented and then examined through thematic analysis. The evidence is summarised by subsuming it under three interrelated themes for each of the research questions rather than by individual articles. It makes critical analysis and comparison of similarities, differences and emerging patterns in the literature possible. The thematic analysis starts by outlining the risks of imitation, moves to introducing the new technologies and moving on to analysing their role in export security, and ends with a consideration of the challenges to technology uptake in luxury fashion.
[bookmark: _Toc241134006]3.4 Research Question 1
[bookmark: _Toc241134007]3.4.1 Theme 1: Nature and Sources of Counterfeiting Risks
In the luxury fashion sector, cases of counterfeiting have gone beyond the mere manufacture of faux products and has grown to a major supply chain issue that jeopardises product authenticity on international shipments. This theme examines the first research question by answering questions regarding risks encountered by genuine luxury fashion producers in relation to imitation. Joy et al. (2022) concurred that globalisation, convoluted supply chains and digitisation of commerce have substantially broadened the chance for counterfeit products to enter genuine supply chains. However, it has explained reasons for these risks differently. As luxury supply chains become more complex, there are many opportunities for counterfeit products to enter export channels. Gereffi et al. (2021) suggested that volatile EV chains diminish visibility, resulting in challenges for companies to track their products through global markets. The COVID-19 pandemic has brought in structural vulnerabilities in luxury value chains and provided opportunities for counterfeit challenges during times of supply chain uncertainty (Karaosman et al. 2023). Results of this study have shown that the complexity of the value chain is one of the key factors that influence risks of imitations. 
However, Gayialis et al. (2022) contended that the lack of suitable traceability systems is the major reason for counterfeiting as they lack real-time verification across the product lifecycle. The view here is that the weaknesses in monitoring systems are also of significance as is the complexity of the supply chain. Online retail platforms and online resale markets have also been analysed to be emerging avenues for counterfeit distribution (Olatubosun et al. 2021). Luxury brands that rely on sustainable fashion business models are significantly dependent on consumer trust, which has been possible due to transparent supply chains. This, in turn, reflects the fact that brands that successfully transit from a linear "take-make-waste" model to sustainable circular business models are actually being preferred by consumers. Sumarliah et al. (2021) further suggested that firms' exposure to multiple international suppliers and changes in the supply chain make firms vulnerable. This study has focused on supply and demand disruption risks that were brought about by cases of production delays and demand volatility due to lockdowns. These have detrimentally affected apparel supply chains of international brands that were into overseas business and exports. In summary, the literature empirically confirms that a fragmented supply chain, lack of traceability and digital commerce disruption or operational disruption are all sources of imitation risks that resolve the first research question. These results suggest that proper authentication and tracing are crucial in order to combat counterfeiting in luxury fashion export networks.
The findings further show that the international supply chain is plagued by a lack of information visibility that further enhances the risk of counterfeit. For luxury fashion producers, global sourcing is a possibility of operating in foreign markets, but it also makes them less personally involved with their suppliers and logistics entities, which can make it easier to import the high-priced wares. As Gereffi et al (2021) highlighted, there are constant market dynamics of trade that shift the GVCs, but here too the additional monitoring issues lie. Gayialis et al. (2022) confirmed this view, stating the need for robust traceability systems to ensure product integrity along the supply chain. In addition, the luxury online retail sector has created a significantly broader landscape for counterfeit players, which has led manufacturers to take a more proactive stance in managing risks (Olatubosun et al. 2021). Hence, counterfeiting is not only a manufacturing problem, but also a set of supply chain problems. These findings reinforced the need to invest in end-to-end traceability and digital authentication solutions, guaranteeing export security and countering the threat of counterfeiting in a global luxury fashion market.
[bookmark: _Toc241134008]3.4.2 Theme 2: Business Impact of Counterfeiting
Brand infringement compromises a luxury fashion brand's goodwill, consumer confidence and its ability to compete in the marketplace in the future. The first research question will be explored via this theme and will focus on the impact of imitation on the legitimate business and its implications for luxury fashion. The following impacts have been repeatedly made known in the literature, but there is some discussion about how much can be offset by technological innovation. Exclusivity, craftsmanship and authenticity are the pillars of the luxury brand competition and one of the biggest fraud losses is the brand reputation. According to Kaur et al. (2024), consumer confidence is of pivotal importance with respect to the brand value and is inversely related to brand imitation; which in turn results in a decline in the perceived quality and customer loyalty. Moreover, inadequate supply chain management strategies deny companies the access to product integrity, which affects the performance of the organisation in global supply chains (Bindi et al. 2023). These findings depict that consumers could be at risk of weak short-term revenue and poor long-term market positioning as a result of counterfeit products. Reputational aspects in the context of good governance and sustainability are also stressed by many studies. Di Leo et al. (2023) stated that transparency in sustainability reporting can increase the confidence of stakeholders in sustainability, which is possible by managing the supply chain responsibly. Luxury brands were clustered into 4 categories:
1. Sustainability Driven
2. Sustainability Newcomers
3. Sustainability Potential and 
4. Sustainability Passive.
Issues related to raw material authenticity and supply chain traceability were depicted to be a part of general ESG (Environmental, Social, and Governance) transparency. However, Mellick et. al. (2021) stated that sustainability programs are not sufficient to avoid imitations in case the monitoring and authentication systems are weak. The importance of technological solutions to complement governance solutions in protecting the authenticity of products can be seen in this comparison. The ripple effects of counterfeiting also include on the ground consequences called operational resilience. Rukhaya et al. (2021) accentuated the need for strong and sustainable supply chains to minimize operational risks. Besides, collaboration among an individual in the supply chain increases the resilience and decreases the space allowed for a counterfeit. In general, the literature answers RQ1 by indicating that the relationship between counterfeiting and financial performance is negative, as is the relationship between counterfeiting and brand reputation. Counterfeiting also has a negative relationship with supply chain sustainability, and counterfeiting has a negative relationship with integrated governance, collaboration and technological innovation.
The literature also provides evidence that counterfeiting can be detrimental to the firm besides the economic losses, the attractiveness of the firm and the strategic decisions can be affected. If the consumer accepts a higher price when its goods are available in the market, counterfeiting decreases the luxury level and the consumer is less willing to buy it at a higher price when it's available, or is also introduced into the market. Trust is fundamental to consumer relationships in the modern era, as it relies heavily on authenticity and responsible brand management to keep a positive brand image (Kaur et al. 2024). It will do this in order to bolster a legal defence to the strategic intelligently-property protection argument. Moreover, Bindi et al. (2023) recommend that companies which are able to control their supply chains with a clear and precise strategy will likely be able to keep their products' integrity and competitive edge in the international markets. Poorly structured governance, on the other hand, creates an avenue to introduce counterfeit products, degrading performance and customer confidence. The study by Di Leo et al. (2023) also indicates that credible sustainability reporting in the organization has beneficial impacts and their effects could be enhanced by the appropriate authentication and traceability mechanisms. The first research question is answered as follows in literature: Counterfeiting has multiple business impacts on financial performance, resilience of operational processes, stakeholders' confidence and long-term brand equity. The results suggest that integrated technological and governance solutions can be a useful tool to protect luxury brands from being replicated in the exports of luxury fashion.
[bookmark: _Toc241134009]3.4.3 Theme 3: Export Supply Chain Vulnerabilities
During the export process, luxury fashion manufacturers face risks from weak links in the supply chain, making them susceptible to product diversion and counterfeiting. The first research question is explored in this theme by analysing the vulnerabilities of international logistics, supplier networks and trade operations which can be exploited through imitation. International market expansion is made possible by global supply chains, but the literature indicates that this has made it more difficult to control and verify the products. An important leak point is that international supply chains are fragmented and involve a number of actors where counterfeited products can be introduced into the legitimate supply chain at multiple stages. According to Sumarliah (2021), the absence of effective risk assessment makes it difficult for the organisation to identify the vulnerability before the product reaches the consumers. If the coordination between partner firms on the SC is poor, operational flexibility and cooperation in information sharing are reduced, which can lead to product substitution and unauthorised diversion, in a similar fashion (Tuomala and Grant, 2022). 
The results show that there is still a major risk factor in the export business in terms of fragmented supply chain structure. There is also literature indicating that technological investment is not sufficient to mitigate the vulnerabilities. Sodhi and Tang (2021) suggest that agility, adaptability and alignment are needed to ensure resilient supply chain functioning in the face of operational disruptions. Similarly, Braglia et al. (2021) show that Industry 4.0 technologies enhance the visibility of the operation, only if they are wisely implemented throughout the supply chain. This comparison emphasises the need to rely on technology as well as strategic partnerships. Moreover, it is seen that poor product traceability allows for the introduction of counterfeit products into the global delivery system (Chen et al. 2022). In the same context, Berneis and Winkler (2021) claimed that the value of blockchain can be increased with the use of the whole chain network. The overall picture is that export vulnerabilities are associated with fragmented logistics and poor logistics coordination and traceability. Thus, resilient supply chain management, end-to-end transparency and collaborative governance, rather than anti-counterfeiting alone, are necessary to reduce the risk of the imitative import.
Other sources also identify key vulnerabilities in export value chains not only in transport, but also in the lack of the coordination, information sharing and visibility in the international value chains. To be resilient, organisations need to be prepared prior to disruption, have prepared a response and be able to recover (Sodhi and Tang, 2021). In this perspective, the argument is made that resilience of a supply chain is related to strategic coordination and continuous monitoring. Likewise, Braglia et al. (2021) showed how digital transformation processes have a higher chance of success if they follow the whole value chain, even before the emergence of imitated products on export markets. In addition, Berneis and Winkler (2021) added that blockchain will add more value when every participant on the supply chain actively engages in it, and everyone can tap into that trusted and verified product data. The literature has thus provided insight into an export vulnerability and a governance-related vulnerability. The findings from this work underscore the need for a collaborative approach among stakeholders, along with a detailed risk assessment and implementing integrated digital traceability systems to promote transparency and protect the integrity of luxury fashion exports throughout the global value chain, in response to the first research question.
[bookmark: _Toc241134010]3.5 Research Question 2
[bookmark: _Toc241134011]3.5.1 Theme 1: Blockchain for Authentication and Transparency
One of the most buzzed-about solutions to enhance the luxury fashion value chain's authenticity and transparency has been the power of blockchain. This theme focuses on the possibility of blockchain for improving traceability and authenticity of products in export routes, the second research question. According to the literature, blockchain is arguably an attractive anti-counterfeiting solution, although it has some issues to tackle. The key value of blockchain is that it creates immutable, decentralised records that can document the product's transactions throughout its lifecycle. As highlighted by Chen et al. (2022), blockchain-based ACF systems can increase the authenticity of luxury goods by providing secure verification processes from production to end user purchase. Similarly, it is pointed out that blockchain is enhancing traceability to ensure a transparent chain of custody, reducing a lack of information between actors in a food supply chain (Ahmed and McCarthy, 2021). This study has suggested that blockchain could help address some of the key challenges in Research Question 1, which was the lack of visibility in the fragmented export systems. 
However, blockchain is not a one-size-fits-all solution to prevent counterfeiting entirely. Until effective data capturing systems can be developed as well as collaboration between stakeholders is guaranteed, blockchain is not effective (Thanasi-Boçe et al., 2022). Likewise, Badhwar et al. (2023) proposed that blockchain can offer better transparency and product traceability, although there are still challenges to adoption, such as interoperability, investment costs and resistance by organisations. In the light of the conflicting arguments, it can be concluded that blockchain would not be the ultimate panacea, but it will need complementary technologies and well-designed governance. Moreover, it is believed that blockchain can boost stakeholder trust with increased transparency and responsible sourcing (Oguntegbe et al. 2023). The answers to the second research question showed that the general literature suggests that blockchain can enhance authentication and transparency in a secure and tamper-proof fashion. However, sustained success will depend on organisational collaboration, the proper system of data management and its ability to be integrated into a larger digital supply chain system.
Literature also indicates that the implementation of blockchain is of value when woven into a digital ecosystem, and not in isolation. While immutable records can offer product authentication, the value of blockchain outputs are still reliant on data entered into the system. Continuous involvement of the stakeholders is essential for the benefits of traceability, as provided by blockchain, to flow throughout the product lifecycle in the direction of information (Ahmed and MacCarthy, 2021). Hence, the claim by Thanasi-Boçe et al. (2022) that functional governance and reliable data capture is essential for successful blockchain implementation has been bolstered. Moreover, transparency of blockchain systems strengthens consumers' trust in the responsible sourcing practices by informing them about the company's operations (Oguntegbe et al. 2023). Badhwar et al. (2023) warns though that the lack of common implementation standards and organisational readiness still limits the usage of a broad range of fashion companies. The opposing sounds suggest that blockchain is not an anti-counterfeiting technology, but a technology enabling technologies. Thus, the second research question has been answered by referring to the fact that blockchain technology has significant potential to enhance authentication, transparency and traceability in luxury fashion export value chains. However, for sustainable export security, complementary technologies, including effective governance mechanisms and collaboration among all stakeholders of the export supply chain, must be put in place to realize the potential long-term value of blockchain-based systems.
[bookmark: _Toc241134012]3.5.2 Theme 2: RFID, NFC and Digital Product Passports
While blockchain ensures a secure product traceability system, it still requires other associated technologies to capture and validate relevant information in the supply chain. This theme aims to address the second research question on improving authentication and traceability in luxury fashion exports for the luxury fashion industry using Radio Frequency Identification (RFID), Near Field Communication (NFC) and Digital Product Passports (DPPs). The research by Moretto and Macchion (2022) indicates that these technologies can improve product validation and verification through the correlation of physical products with digital identities, but their impact is dependent on the system and technology integration on a wide scale. RFID and NFC technologies allow real-time identification of a product by giving each product a unique digital identifier. The combination of RFID and blockchain provides a more reliable authentication framework as physical transportation of products is recorded securely in immutable digital ledgers (Tripathi et al. 2021). In the same vein, Treiblmaier et al. (2022) argued that physical tools and tracking and digital platforms need to merge to boost information transparency and minimise information asymmetry in digital supply chains. 
Results obtained showed that RFID and NFC allow continuous verification of products, thus reducing the need for manual verifications (Moretto and Macchion, 2022). Digital Product Passports as a new tool for increasing transparency in supply chains are also pointed out in the literature as an effective means of improving transparency in luxury fashion. The adoption of digital identities was found to be limited even as they allow manufacturers, regulators and consumers to gain access to verified product histories (Al-Issa and Thanasi, 2024). Similarly, Alexander and Bellandi (2022) indicated that using digital assets like non-fungible tokens (NFTs) can improve authenticity by generating permanent digital ownership chains, although until now, their commercial use is in its infancy. The literature broadly supports the second research question by showing the ability of RFID, NFC and Digital Product Passports for better authentication and traceability via continuous product identification and digital verification of products. Their effectiveness is not in using individual technologies but in their interoperability, their stakeholder collaboration and their integration into larger digital systems.
The literature also indicates that RFID, NFC and Digital Product Passports are best suited when deployed in a broader digital system that allows continuous monitoring of the product throughout trade flows. Pairing RFID with blockchain typically constitutes a more robust authentication system because transactions happening in the physical world can be validated with corresponding digital records, which are recorded and permanent (Tripathi et al. 2021). This aligns with the study of Treiblmaier et al. (2022), which argued that there is a need for more seamless integration between physical identification technologies and digital platforms, in order to enhance the transparency of the supply chain and minimise information asymmetry. These findings suggest that when multiple single technologies work in concert rather than alone, authentication is enhanced. Some implementation difficulties are also identified in the literature to limit the effectiveness of these technologies. Digital Product Passports are still in its infancy and many organizations are not yet equipped with the requisite digital infrastructure and industry standards for use at scale (Al-Issa and Thanasi, 2024). Similarly, Alexander and Bellandi (2022) assert the benefits of NFTs in permanently registering digital ownership occur yet NFTs may not be used commercially to manage luxury fashion exports due to the available technologies and regulatory environment. The second research question is thus answered through the literature, as it shows that the RFID, NFC, and Digital Product Passports substantially reinforce authentication and traceability. However, for their sustainability, they must be interoperable, accepted by stakeholders and embedded with other digital technology available to enable secure and transparent luxury fashion exports.
[bookmark: _Toc241134013]3.5.3 Theme 3: Artificial Intelligence and Internet of Things (IoT)
Artificial Intelligence (AI) and the Internet of Things (IoT) are also complementary technologies that improve authentication and traceability in the achievement of real-time monitoring, predictive analytics and automation for decision-making. The theme investigates the second research question by analysing the contribution of these technologies to increase product visibility in luxury fashion export processes. While blockchain is chiefly used to secure transactions, AI and IoT offer dynamic attributes to facilitate more proactive detection of supply chain risks. The literature indicates that IoT devices enhance traceability by collecting product movement and environmental data through all of the stages in a supply chain. As noted by Omisola et al (2023), AI and blockchain can coordinate and track data in real-time, going beyond traditional record-keeping to bring better transparency to the supply chain. Likewise, Owusu-Berko (2025) argues that by leveraging IoT and blockchain, the digital twin can optimise the resilience of the supply chain by helping to expedite the decision-making process for addressing unforeseen risks. 
The indications here are that the nature of authentication is changing from reactive verification to proactive risk detection and prevention, with the help of AI and IoT. The power of AI and IoT is not limited to technology. Instead, it is about the organisation's capabilities that make it work. As shown by Tsoukas et al. (2022), intelligent monitoring systems can increase supply chain security through automated verification and detecting any irregularities in real-time; however, this comes at a high cost for technology investment, and reliable data collection is essential. While ICTs contribute to the performance of supply chain organisations must have adequate digital capabilities to gain from them (Shiralkar et al. 2021). It is, therefore, found that AI and IoT can enhance authentication and traceability by offering continuous monitoring, predictive analysis, and real-time decision-making. However, success requires alignment with other technologies, preparation and good data management. Therefore, better organisational capability than technology is necessary if integration is to be achieved.
Available literary works have suggested that AI and IoT facilitate decision-making by taking and giving significant amounts of data from the supply chain into smart cues by which informed decisions are taken that act proactively in risk management. According to Omisola et al. (2023), combining AI and blockchain allows organizations to monitor transactions continuously and automatically identify anomalies, enabling them to take immediate action against potential counterfeiting activities. This means that AI can help boost the overall responsiveness of export supply chains along with product authentication. Similarly, digital twins, with the help of IoT devices, can offer predictive functions and help organisations prevent operational disturbances that could otherwise impact product integrity (Owusu-Berko, 2025). The findings proved how emerging technologies enhance the security of authentication by moving it from cover-up inspection to predictive risk prevention. Despite its benefits, the literature shows that the effectiveness of AI and IoT relies on the preparedness of the organisation and the integration of technology. According to Tsoukas et al. (2022), intelligent monitoring systems must be capable of reaching a successful verification and security result with the help of accurate and real-time information. Like that, Shiralkar et al. (2021) highlighted that having enough digital capacities and staff within an organisation is essential to reap the maximum gain from the adoption of advanced ICT solutions. Thus, AI and IoT bring substantial advances to authentication and traceability, as demonstrated in the literature, via predictive analytics, automated monitoring and real-time visibility. Yet all these benefits must be accompanied by strong digital infrastructure, good data governance, and interoperability with other technology areas, like blockchain.
[bookmark: _Toc241134014]3.6 Research Question 3
[bookmark: _Toc241134015]3.6.1 Theme 1: Product Authentication and Verification
Product authentication and verification are important in luxury fashion exports since it helps both product manufacturers and consumers to know when the product has been counterfeited and being sold as a fake or inferior model. This theme emphasizes the third research question that examines how new technologies can enhance the security of exports by offering reliable authentication methods. According to Shen et al. (2022), the concept of copycats has become quite common in a wide range of industries, dealing with which requires integrating an effective authentication system during the entire product lifecycle. The authors have further stated that in Permissioned Blockchain Technology (PBT), only authorised parties are allowed to amend and verify information of products that are found to minimize product substitution. PBT is, therefore, expected to increase the profit of brand name companies, besides ensuring consumer surplus, and social welfare. Additionally, Danese et al. (2021) appreciated the capability of blockchain-based authentication to enhance safeguarding against counterfeits while tracking the origins of the product, from manufacture to final delivery. The results indicated that authentication along the supply chain is more secure for export shipments than security at point of entry or retail shops. Successful authentication, however, depends not only on the technology, but also on organisational implementation. 
Ahmed et al. (2022) stated that blockchain has launched new avenues to improve trust, transparency, and product verification in supply chains, but the effect varies depending on the characteristics of the supply chain and the capacity of the organisations. As found by Narayanan et al. (2024), blockchain offers more authentication benefits if equipped with effective governance, interoperability, and stakeholder participation. This comparison highlights the need to take concerted steps to ensure export security improvement to be meaningful. Overall, it can be stated that available literature evidences export security associated with emerging technologies, which offers proven authentication and verification of products. However, stakeholders in the luxury fashion export system need to be integrated, cooperate and periodically do the verification on the way to its effective level in the long term.
As shown in literature, it seems product authentication is not only a function that is carried out prior to export but it's also a capability across the supply chain process. The permissioned blockchain technology promotes authentication, as it simplifies the control of the product information along the supply chain, from the starting point to the final customer (Shen et al., 2022). The finding serves to reinforce the same concept: that authentication systems need to be implemented in all components of the food production, logistics and distribution process. Similarly, Danese et al. (2021) states that recording product provenance throughout the product lifecycle results in transparency that enables timely verification of authenticity when it is questioned. The findings suggested that continuous authentication is more secure than conventional inspection-based approaches. Technology and capability, however, are no guarantee of secure authentication. Organizations should have good governance structures and processes in place to ensure that blockchain verification processes are applied optimally (Ahmed, et al. 2022). Likewise, Narayanan et al. (2024) emphasize the importance of stakeholder engagement and good interoperability for successful authentication in cross-border supply chains. Ongoing product authentication and verification demonstrate the importance of emerging technologies to export security, answering the third research question. Nevertheless, achieving the sustainability of protection relies critically on coordination of governance, improved information sharing and digitization of luxury fashion export processes in an integrated and secure manner.
[bookmark: _Toc241134016]3.6.2 Theme 2: Supply Chain Traceability and Visibility
Organisations should enable the improvement of export security through chain visibility and traceability, which enables the tracking of any exported products to ensure authenticity. This theme addresses the third research question regarding enhancing export security with transparency and live data exchange, through the use of emerging technologies. Improved traceability helps reduce counterfeiting risks, but this is not enough without technology. Blockchain offers several advantages, such as transparency, enabling organisations to follow products from production to distribution (Difrancesco et al. 2023). The concept of "closed-loop" value chain has proved to be helpful in analysing benefits at each core process of the supply chain till reverse logistics. Furthermore, Ayan et al. (2022) discuss how blockchain can enhance traceability and sustainability by facilitating secure communication among the different actors in the supply chain. This indicates that greater visibility will mean that export security will be strengthened because it will be easier to detect product substitution or product diversion. 
Technological solutions are not enough. Rather, these need to be supported by an organisational effort in order to be successful in terms of traceability. In this context, Berneis and Winkler (2021) stated that Blockchain Technology (BCT) has no use if all the parties do not provide clear information within the stipulated time. BCT is designed in a way that offers adequate means of trackability, traceability, certifiability, and verifiability with which the origin of any product can be easily determined. This is, therefore, suitable in reducing the risk of counterfeit products. Likewise, Chen et al. (2022) added that the design of a traceability system should be enacted throughout the product's life cycle. Furthermore, digital transformation in supply chains utilises Blockchain as a tool for transparency, resilience and sustainability (Ogunwole et al. 2024; Joy et al. 2022). Overall, the findings revealed that emerging technologies bring more traceability and visibility to improve export security. However, the benefits do not merely accrue from investments in technology, but from the coordinated sharing of data, stakeholder cooperation and intermeshed digitalization systems.
Literature also has demonstrated that traceability added value by increasing the accountability and reducing information asymmetry in international commerce. As noted by Difrancesco et al. (2023), organisations can implement effective product history tracking using blockchain-based traceability systems to detect counterfeit products before they enter into export markets. Finding has reaffirmed the idea of the constant visibility that ensures operational efficiency but also the consumers' trust in luxury fashion products. Similarly, Ayan et al. (2022) suggested blockchain as a means to improve sustainable supply chain management by offering a secure platform for supply chain actors to share information, showing how closely blockchain is linked to transparency and sustainability. The findings show the importance of considering traceability as a technical and a strategic tool. However, the literature reveals that it needs commitment and partnership between stakeholders for good visibility. The only way to have reliable traceability where all the actors are involved in the chain contribute to accurate and timely data (Berneis and Winkler, 2021). Similarly, Ogunwole et al. (2024) claimed that digital transformation enhances resilience only when blockchains are coupled with collaborative management and data sharing frameworks. The third of the research questions have been answered by literature that reveals technologies are playing a significant role to improve export security, with traceability and visibility. Yet, for export protection to be sustainable it's essential to have a strong, connected digital ecosystem, stakeholder involvement and cooperation, and robust governance to ensure products flow smoothly through the luxury fashion value chain.
[bookmark: _Toc241134017]3.6.3 Theme 3: Export Security and Brand Protection
New technologies are a crucial part of export security measures that help to prevent products from entering foreign markets and protect brands. This theme explores the third research question, focusing on the use of digital technologies to support the security of luxury fashion imports beyond authentication and traceability. The literature indicates that for successful brand protection in global distribution, relationships that are secure and transparent must be built in supply chain systems. According to Chen et al. (2022), a blockchain-based anti-counterfeiting system can provide ongoing verification of products, which lowers the chances of product counterfeit entering into the export circulation. Treiblmaier et al. (2022) also contend that by enhancing trust, transparency and information security among supply chain players, blockchain increases the security of exports by ensuring secure information exchange. To be more precise, digital fashion and non-fungible tokens (NFTs) have brought in new and innovative layers of protection of digital assets (Joy et al. 2022). These advancements, along with technologies of artificial intelligence (AI), machine learning (ML), and virtual reality (VR) have led the fashion industry to a historic transformation. This list is not limited here, with metaverse turned out to be a new social platform. This most advanced technology is succeeding to reshape luxury brands, and alter consumer behavior by reinventing a next level experience.  
Technology, though, is not enough to secure long-term brand protection. Periyasami and Periyasamy (2022) stated that digital transformation has opened up opportunities for businesses. However, at the same time, it generates risks of digital counterfeiting and misuse of intellectual property rights. Braglia et al. (2021) argued that Industry 4.0 technologies enhance operational coordination, supply chain resilience, and allow organisations to respond more quickly to security threats. This study has provided evidence that emerging technologies enhance export security by providing secure information sharing, better verification and better brand protection, concluding an overall answer to research question 3. Long-term security, however, requires ongoing innovation, effective governance and collaboration among stakeholders to handle emerging counterfeiting risks.
There are also suggestions from the literature that export security is a strategic ability entailing a blend of technological innovation, brand management, and supply chain supervision. Chen et al. (2022) made the case that blockchain-based product verification can build the trust of the supply chain actors by decreasing the chances of counterfeit products reaching legitimate export flows. This discovery only further strengthens the argument for secure information exchange and overall brand protection. Treiblmaier et al. (2022) also argue that transparency and tamper resistance in digital supply chains foster trust in communication along international trade networks. The findings suggest that export security goes beyond product security to protecting organisational reputation and customer confidence. With the development of technology, new challenges come with the protection of luxury brands in digital environments. Periyasami and Periyasamy (2022) state that digital transformation opens up business opportunities and at the same time raises the risks of infringing intellectual property rights, while also exposing businesses to digital counterfeiting. Similarly, with the rise of digital fashion, NFTs and metaverse platforms, organisations must constantly shift the way they safeguard their brands (Joy et al. 2022). Additionally, Braglia et al. (2021) stated that Industry 4.0 technologies can enhance organisational resilience only if they are coordinated in implementation and managed effectively. Thus, the literature provides a solution to the third research question by showing that emerging technologies play a very significant role in boosting export security and brand protection. However, ongoing innovation, combined with integrated governance and digitisation, will remain key to sustainable protection, as it is necessary to meet emerging counterfeiting risks in global luxury fashion markets.
[bookmark: _Toc241134018]3.7 Research Question 4
[bookmark: _Toc241134019]3.7.1 Theme 1: Technological and Financial Barriers
Emerging tech has so many benefits for fashion supply chains, and yet these aren't extremely popular in luxury fashion. This theme covers the 4th research question and involves studying the factors that hinder the implementation of technology developed to prevent product imitation. While blockchain, Artificial Intelligence (AI) & IoT technologies make exports more secure, their steep implementation costs and technological complexity prohibit broad adoption (Berneis and Winkler, 2021). To be more precise, the findings of Moretto and Macchion (2022) revealed that implementation costs, technological infrastructure, and organisational readiness are among the key factors affecting the adoption of blockchain in dealing with counterfeiting in the fashion industry. The reason behind this is that many organisations are hesitant to undertake big-scale digital transformation. This study has also put forward a fact that lack of transparency and visibility in different supply chain processes has been preventing customers from verifying the origin of raw materials and processes being actually used before reaching the store shelves, leading to a high risk of fraud and counterfeiting. Additionally, Rafi-Ul-Shan et al. (2024) pointed out that limited economic resources and volatile prospects and risks make decisions on emerging technology adoption difficult. The results suggest that strategic resource allocation also has an impact on the use of technology. A challenge is another one of technological integration. 
Ahmed et al. (2022) argued that the context of an organisation and current digital infrastructure are both factors for blockchain implementation. It is believed that interoperability is still challenging due to the presence of incompatible legacy systems in many of the organisations (Narayanan et al. 2024). This means that the effectiveness of technology is dependent on the successful integration, at least for the way it is implemented. The literature provides definitive evidence in response to the fourth question, showing that the main obstacles to emerging technology adoption are technical complexity and lack of funds. Al-Issa and Thanasi (2024), however, stated that with ongoing technological development and industry cooperation, the compatibility and implementation costs of systems will gradually decline.
Literature also shows that the barrier problems of technology and finance can be interconnected, because enterprises tend to overlook the implementation of digital transformation due to the uncertainty of operation and the high cost of long-term benefits. Moretto and Macchion (2022) stated that effective implementation of blockchain is not only monetary, but also organisational, employee, and technological aspects must be prepared. Notably, this discovery indicates that companies that are not fully digitalised have become aware of the need for digitalisation but are finding it difficult to achieve the full benefits of new technologies in order to prepare for export security. Likewise, Rafi-Ul-Shan et al. (2024) emphasised that choosing a technology is not purely technical; it is a productive investment decision for which financial considerations, operational risks, and strategic priorities play a significant role. It confirmed that cost is still a major constraint on large-scale deployment of these technologies.
It is also pointed out that the integration of technology involves difficulties in implementation in the long run. As stated by Ahmed et al. (2022), blockchain applications are industry-specific because organisation structures, workflows and supply chain configurations also differ significantly. Similarly, Narayanan et al. (2024) cite the inability to easily integrate information from legacy systems or incompatible digital platforms as another challenge to seamless sharing of information across international supply chains. The comparison highlights that the implementation of new technologies has to be carefully addressed within the existing organisational practices. However, Al-Issa and Thanasi (2024) assert that ongoing technological advances, closer relationships between industries, and growing industry standardisation will tend to minimise implementation barriers over time. Thus, the fourth research question is answered through the literature by showing that technological complexity as well as financial constraints continue to be significant barriers in the implementation of new technologies. Still, these obstacles are only temporary, indicating that continued progress and enhanced interoperability and investment priorities will lead to the greater adoption of secure digital solutions across luxury fashion export supply chains.
[bookmark: _Toc241134020]3.7.2 Theme 2: Organisational and Supply Chain Challenges
Besides the technological limitation, organisational and supply chain issues are important factors affecting the diffusion and use of new technologies in the luxury fashion industry. This theme focuses on the fourth research question and investigates the influence of existing capabilities and stakeholder relations on the realisation of digital solutions for the prevention of imitation. The literature indicates that export security is unlikely to be improved through technology without the need for supporting collaboration and robust supply chain governance. Completing the coordination between the manufacturers, suppliers, logistics and almost every retailer in every country is a great challenge. According to Ahmed et al. (2021), traceability through blockchain technology enhances transparency provided everyone has accurate and current information. In addition, Chen et al. (2023) recommended that disorganised supply chains and non-conforming sustainability measures diminish the impact of digital technologies. The results show that there are organisational barriers and a lack of cooperation to limit the possibilities of technological innovation.
Additionally, there needs to be a level of organisational readiness for effective implementation. Sodhi and Tang (2021) suggested that resilient supply chains must be agile, adaptable, and aligned and that the technology investment must be complemented with the enhancement of managerial capabilities. Strategic coordination is essential for successful digital transformation (Bindi et al. 2023). In contrast to this, Kaur et al. (2024) argued that today's savvy consumers are looking for transparency and ethical sourcing, necessitating the incorporation of sustainability and digital innovation by organisations. The literature provides a general answer for the fourth research question: emerging technologies will not be adopted without broken relationships between stakeholders, and if collaboration is lacking, and organisations are not ready. Thus, securing exports needs strong leadership, stakeholder collaboration and joint coordination of the supply chain too, in addition to technological investment.
There is also literature that establishes that the ability of the organisation plays a critical role in determining whether emerging technologies bring about meaningful improvements in export security. According to Ahmed et al. (2021), blockchain-based traceability requires all actors in the supply chain to provide accurate and up-to-date information, suggesting that all stakeholders have to be committed if the technology is going to have benefits. This discovery serves as further evidence that organisational culture and trust between organisations is crucial for good digital transformation. Similarly, resilient supply chains also rely on coordinated decision-making and ongoing adaptation to address changing risk, thereby making strong leadership skills as vital as investments in technology (Sodhi and Tang, 2021). However, Bindi et al. (2023) argued that digitisation can only be implemented successfully when organisations turn to an integrated chain strategy to improve operational performance. Fragmented organisational structures, on the other hand, constrain information sharing and collaboration, and hinder the implementation of technologies that can prevent counterfeiting. Additionally, Kaur et al. (2024) have added that in an era where consumers are seeking transparency and ethical sourcing, sustainability needs to be part of an organisation's digital transformation. The fourth research question is, therefore, answered in the literature by illustrating that the key to the adoption of the technology is organisational readiness, involvement of stakeholders and integrated governance for the supply chain. This analysis suggests that investing in emerging technologies is not enough unless combined with leadership, collaboration and synchronised organisational potential in the international luxury fashion supply chain.
[bookmark: _Toc241134021]3.7.3 Theme 3: Regulatory and Future Challenges
A lack of regulatory certainty and changing governance needs remain one of the key factors that inhibit the use of new technologies for luxury fashion value chains. In exploring the fourth research question, this theme will focus on legal and policy issues that can impact the implementation of technologies developed to counter counterfeiting. Digital technologies are making exports safer and easier, but the limitations of different regulations, standards and data management make them less widely adopted. According to Ayan et al. (2022), blockchain technology advances transparency and sustainability, but saddles the technology with disjointed regulation and inconsistent implementation. Difrancesco et al. (2023) also argued that a lack of standardisation in blockchain technology and consistent regulations make it difficult for them to be interoperable throughout global supply chains. The results suggest that coordinated regulatory frameworks are needed to support technological innovation. This study has also emphasised the future governance issues to be addressed because of the fast pace of this technological change. 
Periyasami and Periyasamy (2022) believed that emerging digital platforms not only create new business opportunities, but also raise new issues of concern on aspects of digital assets and IP protection. This study has introduced the concept of provenance, which refers to the ability to trace the origin of a product and subsequently, track the entire journey till reaching out to end users. In current times, many luxury brands emphasize on this, considering increased cases of imitated luxury fashion items. The most recent adoption of IoT technology and the use of blockchain works in the way that a unique Digital ID (NFT, digital twin) is created for each product that makes it possible to track the line from fiber producers to retail stores, and even the post-buying response. As a result, luxury brands are able to continue with the resale culture. Consistently, Joy et al. (2022) proposed new regulatory strategies for digital fashion and virtual assets since existing IP regimes know nothing of the digital marketplaces. Overall, the literature indicates support for the fourth research question, finding that regulatory uncertainty and lack of global standards continue to be significant barriers for the utilisation of emerging technologies. Thus, long-term export security also relies on regulatory co-definition within the international community, as well as industry-wide standards and governance frameworks that are evolving in step with the evolution of the technology.
Other studies have also shown that regulatory systems need to adapt to new technologies to effectively integrate and implement new technologies into global luxury fashion supply chains. Ayan et al. (2022) believe that the lack of uniformity among the legal frameworks slows down the organisations' capacity to share trusted information, which makes blockchain-based traceability systems less effective. The conclusion thus highlights the need for an international approach to realising the potential of digital technologies for export security. Similarly, establishing common technical standards is essential for enhanced interoperability and enabling safe interaction between participants in the supply chain working in different regulatory environments (Difrancesco et al. 2023). The results in this study show the significance of governance in facilitating the adoption of technologies. The literature also notes that the potential for future regulatory problems will continue to arise because of the evolution of digital technologies. Periyasami and Periyasamy (2022) contend that technologies like digital provenance, product identities with blockchain and digital twins open new avenues in enhancing transparency but call for adjustments in the legal landscape to safeguard digital ownership and IP rights. Contrarily, Joy et al. (2022) argued that the booming field of digital fashion, virtual assets, and metaverse platforms necessitates the creation of governance frameworks that can tackle new types of counterfeiting. The fourth research question is therefore addressed in the literature by showing that regulatory certainty, international standardisation and adaptive governance are crucial to enable the long-term adoption of emerging technologies and to foster export security within the global luxury fashion industry.
[bookmark: _Toc241134022]3.8 Chapter Summary
The literature review discussed in this chapter was carried out with four study questions to analyse the role of emerging technology in preventing imitation in luxury fashion exports. The evaluation found that such a split in supply chains increases vulnerability to counterfeiting, and RFID, NFC, AI and IoT technologies have the potential to increase authentication standards, visibility, and export security. However, the findings have also confirmed the role of collaboration within organisations as well as the effects of regulations and supply chain integration in technological efficiency. This chapter also highlighted a set of technological, financial and governance obstacles to adoption, which are well suited for discussion, interpretation and implications of the next chapter.


[bookmark: _Toc241134023]Chapter 4: Discussion
[bookmark: _Toc241134024]4.1 Introduction
This chapter critically analyses the findings of the thematic literature review conducted in Chapter 3 and directly connects them to the four research questions. Rather than repeating the findings presented in Chapter 3, this chapter critically interprets the relationships, contradictions and complementarities identified across the literature and considers what these relationships mean for legitimate luxury fashion manufacturers seeking to secure international export processes. The discussion therefore moves from description to interpretation by comparing the extent to which different technologies address different vulnerabilities and by examining the organisational, supply chain and governance conditions that determine whether technological capabilities translate into effective export security. 
[bookmark: _Toc241134025]4.2 Integrated Findings for Research Question 1
[bookmark: _Toc241134026]4.2.1 Sources of Counterfeiting Risk
The literature suggests that counterfeiting risk should not be attributed to a single weakness within the luxury fashion supply chain. A comparison of the studies indicates that supply chain fragmentation, inadequate traceability and the expansion of digital commerce reinforce one another. Gayialis et al. (2022) emphasised traceability weaknesses, whereas Gunawardhana et al. (2024) drew attention to the increasing role of digital channels in counterfeit distribution. The two are mutually supportive as opposed to mutually exclusive, since weak traceability and increased channels of digital commerce simply make counterfeiting easier. In the many channels that are also opening up, luxury brands are increasingly available in a market alongside contoured brands. To RQ1, the risk of counterfeiting is treated as a network issue, not as one infringing act, and should be monitored constantly. The growth of digital sales thus represents a paradox: as luxury brands become more available in the market, so do counterfeit ones in the many channels that are also being established. RQ1 is, therefore, answered by finding that counterfeiting poses risks to brand equity and market performance as well as the integrity of legitimate distribution channels.
[bookmark: _Toc241134027]4.2.2 Business, Brand Consequences, and Export Supply Chain Vulnerability
A critical distinction emerges between the immediate and strategic consequences of counterfeiting. While lost sales represent a direct economic consequence, damage to exclusivity and consumer confidence can produce longer-term effects that are more difficult to quantify. Wang et al. (2023) emphasise the effect of anti-counterfeiting measures on channel and pricing decisions, suggesting that manufacturers may also face strategic trade-offs when responding to imitation. This indicates that anti-counterfeiting should not be treated solely as a compliance or enforcement activity. For luxury brands, it is simultaneously a brand-management, supply-chain and commercial-strategy issue. Thus, luxury brands must also look at what is happening beyond detection: the perception of authenticity, pricing and trust. RQ1 is, therefore, answered by finding that counterfeiting poses risks to brand equity and market performance as well as the integrity of legitimate distribution channels.
[bookmark: _Toc241134028]4.2.3 Export Supply Chain Vulnerability
From the literature comparison above, it can be seen that the combination of low visibility and low level of enforcement is what causes vulnerability in exports. Chen et al. (2022) demonstrates the potential of blockchain for enhancing traceability, and Yao et al. (2025) revealed that technology alone has failed to create effective anti-counterfeiting results without the help of law enforcement. These findings highlight a significant gap in technology-driven services in that good information is not a key to good intervention when suspicious activity is detected.
[bookmark: _Toc241134029]4.3 Integrated Findings for Research Question 2
[bookmark: _Toc241134030]4.3.1 Blockchain, RFID, NFC and Digital Product Passports
The literature does not support the interpretation that blockchain is a complete anti-counterfeiting solution. Instead, its value appears strongest when it is positioned as the trusted-record layer within a broader authentication system Chen et al. (2022) demonstrate the authentication and traceability potential of blockchain, while Badhwar et al. (2023) identified interoperability and organisational barriers. The contrast suggests that the effectiveness of blockchain depends less on its theoretical ability to create immutable records and more on whether reliable product information enters the system and whether supply chain participants use compatible systems. Lee et al. (2023) also showed the feasibility of the anti-counterfeit system, although the benefits may be limited depending on how the system is integrated into the actual product information. Therefore, RQ2 is addressed not only by stating that blockchain is an effective system, but by highlighting its need for correct data collection and integration of the supply chain. Additionally, Physical-digital identification technologies are essential for complementing blockchain. Subramaniam et al. (2025) proved that physical product identification and digital verification should go together, citing the case of NFC and blockchain in a holistic anti-counterfeiting platform. Regarding this, Letizia et al. (2026) introduced a consumer perspective, showing that the usefulness of anti-counterfeiting solutions also hinges on whether consumers recognise them. This means that a difference between the capability and the effectiveness of the technology is established. The weak protection is only as strong as the product data being inserted if it is entered in error, incomplete or manipulated.
[bookmark: _Toc241134031]4.3.2 AI and IoT
Use AI and IoT as monitoring, not authentication, technologies. Basically, Blockchain offers a trusted record and IoT can give continuous data on product shifting, while AI can analyse this data source and spot anomalies. This distinction is relevant as it indicates that various technologies are used at various points of the security problem. My take on AI & IoT capabilities really is in knowing after a product has proved its identity that there may be unusual patterns, movements, or transactions that would indicate diversion or counterfeiting. Despite this, their effectiveness relies on the quality and availability of the data that is produced along the supply chain.
[bookmark: _Toc241134032]4.3.3 Complementarity of Technologies
The strongest association to RQ2 is with the linking of emerging technologies. Combining trusted records and verifying the identity of people and things both offline and online, that's what Blockchain, RFID and NFC can do. And that's where AI and IoT technologies will add continually acting monitoring and analytical capabilities. Nguyen (2025) also highlighted the practical applications of blockchain and the need for technological using practices to build an operational resilience. Thus, the comparative techno-cultural reflection indicates a layered as opposed to substitute model of technology. Blockchain solves the issue of trust around digital records, RFID and NFC link physical products to digital ID, DPPs offer life cycle structured Product information and AI and IoT offer Monitoring and Analytical competences. The technologies are consequently complementary because each can be applied to address a different vulnerability. However, integration brings with it the complexity of implementing it, which makes the situation which could feel the best secure also the most complex to implement.
[bookmark: _Toc241134033]4.4 Integrated Findings for Research Question 3
[bookmark: _Toc241134034]4.4.1 Product authentication and verification for brand protection
Past literature works suggest that export security should not be interpreted to represent a particular authentication technology, but a collection of interrelated capabilities.  Product authentication provides evidence that a product is genuine, traceability establishes where the product has moved, and monitoring enables suspicious activity to be identified. Brand protection emerges when these capabilities are translated into consumer trust, stronger distribution control and reduced exposure to imitation. Islam (2023) suggests action strategies for luxury brand counterfeiting and calls for comprehensive strategic actions to be taken, not just technological ones. Letizia et al. (2026) offered another perspective, as consumers' use of authentication technologies will impact their usefulness. Consumers' understanding or trust in digital authentication is not guaranteed, and technological investments can provide modest reputational returns. It is, therefore, an agenda consisting of both technology reliability and communication. At the same time, it is a fact that emerging technologies improve export security by enabling the verification of product authenticity throughout the product life cycle. The use of blockchain is proposed to enable continuous authentication from production to distribution (Chen et al. 2022). Better than custom inspection or retail inspection alone, as the process becomes part of the supply chain process. However, an authenticated digital identity means nothing unless this is the real product. Subramaniam et al. (2025) offered valuable support for the connection of NFCs with blockchain technology, since the combination of both creates more robust verification.
[bookmark: _Toc241134035]4.4.2 Supply chain traceability and visibility and relation with export security
The literature also reveals that authentication and traceability should not be treated as separate security functions. Authentication answers whether a product is genuine, whereas traceability helps establish whether the product has followed an authorised journey. Therefore, a luxury manufacturer may successfully authenticate a product while still lacking sufficient visibility to determine whether it was diverted, substituted or introduced through an unauthorised channel. This distinction strengthens the argument for end-to-end export security rather than point-of-sale authentication alone. Gayialis et al. (2022) confirmed the effectiveness of approaches to traceability to detect the risks of counterfeiting, offering enhanced visibility of activities throughout the supply chain. This discussion is therefore sufficient to confirm that authentication and traceability are not independent functions. Having better visibility enables organisations to see where irregularities lie and to explore the possibility of diversion or substitution. Nguyen (2025) also emphasises the application of technological systems in real operations, such as the case of anti-counterfeiting in the supply chain. Export security requires the capacity to keep counterfeit goods out of legitimate export distribution channels. A foundation has been established for the critical importance of technology working in tandem with law enforcement for effective anti-counterfeiting outcomes (Yao et al. 2025). This is especially interesting since it does not confirm that technical authentication brings on security. 
[bookmark: _Toc241134036]4.5 Integrated Findings for Research Question 4
[bookmark: _Toc241134037]4.5.1 Technological and Financial Barriers
The literature suggests that the main challenge is not whether anti-counterfeiting technologies exist, but whether luxury fashion manufacturers can integrate them into commercially viable export systems. Financial cost, technological complexity, organisational readiness and interoperability appear to be interconnected rather than independent barriers. This creates an adoption paradox. The more comprehensive the security architecture becomes, the greater the potential protection, but also the greater the investment, skills and coordination required to implement it. However, Scrimieri et al. (2024) have specifically identified in the case of Italian fashion SMEs that specific barriers to adopting an anti-counterfeiting technology, particularly in smaller organisations. This signifies that technological capability does not necessarily translate into accessible and effective technology adoption. There is an entire list of challenges around the implementation of blockchain in the fashion value chain (Badhwar et al. 2023). Therefore, infrastructure, maintenance and interoperability, as well as likely advantages, not simply the cost of the technology, must be taken into account when making investment decisions.
[bookmark: _Toc241134038]4.5.2 Organisational and Supply Chain Barriers
It is equally crucial to be prepared within an organisation. For end-to-end visibility, lines of actors in the supply chain need to be aligned. Nguyen (2025) notes that blockchain's real-world application to solve counterfeiting issues underscores the need for operational alignment, a point that emphasises the necessity of practical implementation for this new technology. The literature also indicates that there might be a need to reflect on an organization's current Anti-counterfeiting policies. Lu et al. (2025) suggest that a way to combat counterfeiting is to replace the counterfeiters with authorised suppliers. This poses a dilemma to the belief that all counterfeiters should be dealt with only through exclusion and enforcement. In certain markets, the use of a selected actor in authorised supply chains can offer another strategy to combat counterfeit production.
[bookmark: _Toc241134039]4.5.3 Regulatory and Governance Barriers
Another major constraint is regulation, in that emerging technologies are trans-border. Involvement of technological systems with law enforcement is a key component of effective anti-counterfeiting actions (Yao et al. 2025). This suggests that manufacturers have no chance of securing exports on their own. As digital identities, new online markets and authentication systems emerge, governance becomes a growing necessity and raises new concerns about data, ownership and enforcement. In this context, Islam (2023) has highlighted the strategic approach to the fight against the copying of luxury brands, further underscoring the necessity of coordinated governance over the copy operations instead of just technological investment.
[bookmark: _Toc241134040]4.6 Comparison between studies and critical synthesis across the research questions
The results of the four research questions show that the respondents moved from recognizing counterfeiting vulnerability to technology, export security effects, and the conditions for using technology. It is suggested in the literature that these issues are inter-related rather than collateral issues. Supply chain visibility is linked to counterfeiting, fragmented digital and distribution channels, and the new technologies offer means of mitigating these vulnerabilities. The results of the RQ1 indicate that deceptive counterfeits could have a broader economic impact on consumer and market behaviour, thereby revealing the broader commercial impacts of anti-counterfeiting strategies (Bian et al., 2025). This indicates that counterfeiting should be treated as a chain and market problem and not only product level problem. RFID, NFC and Digital Product Passports can link physical products to digital identities, and anti-counterfeiting hardware can provide extra protection against counterfeiting (Choudhury et al., 2025). Yet, Prabhakar et al. (2025) suggests that technology cannot ensure accurate information. Thus, technological effectiveness is influenced by data quality and organisational processes. In case of RQ3, technology can benefit export security. 
[bookmark: _heading=h.96xl7j715plv]Although, as shown by Yao et al. (2025), law enforcement is essential for effective anti-counterfeiting efforts. This means that export security is a socio-technical result where security through technology supports verification and monitoring with governance facilitating action. The results for RQ4 show that conditions regarding finance, organisation and regulatory frameworks influence the adoption of the technology. Chen et al. (2022) demonstrated the authentication potential of blockchain, whereas Subramaniam et al. (2025) showed the value of combining blockchain with NFC. This comparison reinforces the idea of what layers are to be expected and the fact that one technology is not going to replace the other. Wang et al. (2023) also demonstrate the impact of anti-counterfeiting for commercial decisions, and Letizia et al. (2026) point to consumer engagements. Overall, the analysis suggests that even when technology is not better, complementarity of technology is more important than technological superiority. Integrated technologies, reliable data, stakeholder coordination, commercial consideration and appropriate enforcement are therefore essential aspects of luxury fashion export security.
[bookmark: _Toc241134041]4.7 Research Gap 
Some evidence was found with the individual technologies, counterfeit risk, consumer response and adoption barriers but more specific towards the lack of understanding on how technological layers can be combined in the export process of the legitimate luxury fashion manufacturer. Thus, the concern is with integration, not the lack of an individual technological solution. The conceptual framework presented in the next section is based on this elegant interval.
[bookmark: _heading=h.8jv4dc5btslr][bookmark: _Toc241134042]4.8 Proposed Conceptual Framework
The conceptual framework proposed in this paper puts counterfeiting vulnerabilities, technological capabilities, security outcomes and enabling conditions as four interwoven layers that lead to export security. The risks associated with counterfeiting are weak traceability, digital distribution, product diversion, and fragmented supply chain. Technological capabilities are blockchain, RFID, NFC, Digital Product Passports, AI and IoT. The capabilities permit authentication, traceability, visibility, export security and brand protection. These are, however, tempered by organisational preparedness, financial support, partner cooperation, interoperability and regulatory cooperation or support.
[bookmark: _heading=h.x39l73itkzbo][bookmark: _Toc241134043]4.9 Chapter summary
The analysis revealed that counterfeiting is not a problem of counterfeiting in products but rather extends to the complexity of the supply chain, consumers' behaviour, technological capacity, supply chain preparedness and governance. The discussion, therefore, is to be considered in the context of an integrated export-security system, rather than in relation to individual export-anti-counterfeiting technologies. The discussion provides a much more complete description of the application of emerging technologies to protect legitimate luxury fashion manufacturers from copying, and provides a foundation in this discussion for the implications and recommendations that will be explored in Chapter 5.  

[bookmark: _Toc241134044]Chapter 5: Implications
[bookmark: _Toc241134045]5.1 Introduction
This chapter describes some implications of the study results for theory, management, policy and future research. Sanz-Lopez et al. (2024) see digitalisation as another crucial area for growth of the luxury sector. Thus, the implications are on the use of tech within a broader supply chain approach rather than as stand-alone solutions.
[bookmark: _Toc241134046]5.2 Strategic Implications for the Luxury Fashion Industry
The study advances the body of supply chain security literature by explaining that counterfeiting needs to be tackled by end-to-end visibility instead of individual product inspection. The paper by Hong and Hales (2024) illustrates the ability of blockchain to assist with supply chain risk management in manufacturing. This is in line with the discovery that secure digital records enhance transparency and control in the global supply chain. Another methodology for linking products with supply chain data is digital Product Passports. According to Zhang and Seuring (2024), DPPs are one of the key tools used in sustainable and circular supply chain management. This means that authentication may be further extended to enable product tracking throughout its lifecycle.
In terms of technology adoption, the systematic review shows that technical capacity is not sufficient for the success of implementation. Adoption is affected by financial resources, infrastructure and organisational readiness. Shakur et al. (2024) highlight technological and organisational barriers to Industry 4.0 adoption. This reflects the need to take into account the organisational capabilities in addition to technological investment. There is a relevant organisational factor for blockchain adoption (Manzoor et al. 2025). The findings have several strategic implications specifically for legitimate luxury fashion manufacturers. First, anti-counterfeiting should be incorporated into export strategy rather than treated as a separate operational activity. Luxury manufacturers should identify the points within international supply chains where products are most exposed to diversion, substitution or unauthorised distribution and then select technologies according to those vulnerabilities.
Secondly, the findings suggested that luxury manufacturers should adopt a layered technology architecture. Blockchain can provide trusted records, RFID and NFC can establish physical-digital connections, Digital Product Passports can provide lifecycle information, and AI and IoT can support monitoring. This approach is more appropriate for luxury fashion than relying on a single technology because it recognises the different ways in which counterfeit products can enter international markets. Third, implementation should be prioritised according to product value and export risk. High-value products, markets with significant counterfeit exposure and supply chains involving multiple intermediaries should receive greater investment in authentication and monitoring. This would allow luxury manufacturers to control investment costs while strengthening security where the consequences of imitation are greatest.
[bookmark: _Toc241134047]5.3 Practical and Managerial Implications
Luxury manufacturers should not rely solely on authentication technologies. In order to connect physical products with secure digital records, blockchain can be integrated with NFC, RFID and Digital Product Passports. For luxury fashion, this is particularly important for high-value handbags, watches, footwear, accessories and limited-edition products where authenticity contributes directly to perceived value. Manufacturers could assign a unique digital identity to each high-value product and connect this identity with an NFC or RFID tag and a secure digital record.  There is a possible implementation of NFC and blockchain technology in an anti-counterfeiting platform (Subramaniam et al. 2025). It is, therefore, a part of managers to ensure the interoperability, accuracy and up-to-date nature of product information. Manufacturers need to track products from suppliers, logistics suppliers, distributors, and retailers. For a luxury fashion manufacturer, this could be particularly relevant where products move from a central production facility to international distribution centres, authorised retailers and resale markets. Maintaining a verified product history would make unexplained changes in location or ownership easier to identify. This would assist with tracking unusual movements and potential diversion earlier. Zhang and Seuring (2024) showed how DPPs can help enhance supply chain information. Digital identities for luxury manufacturers can therefore ensure verified information from production to distribution to resale.
Patterns can be discovered by AI and data on product movement can be passed by IoT. Bieńkowska (2025) outlines the opportunities and obstacles in the fashion industry to AI. Luxury companies should make a gradual transition to AI, from high-risk products and export markets. The idea would be to add AI-powered monitoring systems to high-value export routes that traverse several logistics tiers or markets with a greater likelihood of counterfeiting. IoT collected movement data can then be analysed against authorised shipment data, to find abnormal routes, delays or any unknown product movement.
Without an independent supply chain operation, technology cannot grant security in exports. Manufacturers should consider having data-sharing agreements with suppliers, logistic service providers, and distributors and retailers. This is especially true for high-end fashion, as brand owners often rely on the services of specialist manufacturers, logistics partners, authorised retailers and international distribution partners. The importation of a fake good in one frail intermediary can harm the whole luxury brand. Safavi Jahromi and Ghazinoory (2025) discuss the importance of Industry 5.0 where humans are not taking the place of technology. Hence, it is essential that luxury manufacturers will have to invest based on counterfeit exposure and not based on technological novelty. A manufacturer dealing with possible risk of diversion in its international transport might benefit more from built-in tracking and Digital Product Passports instead of going ahead immediately with an advanced standalone blockchain solution. Investment should thus start with a particular export vulnerability and then look for technology capable of mitigating this vulnerability. Digital strategies should be tailored to luxury and fashion (Ornati and Kalbaska 2022). Each manager must then take a more flexible attitude to investing and alter their policies to suit such change. Moreover, openness to change is critical for the technology adoption field in luxury.
[bookmark: _Toc241134048]5.4 Policy and Industry Implications
Such coordination is especially critical at the policy level and in industry for the luxury fashion sector, as luxury goods often pass through several countries before being sold to authorised retailers or consumers. Specialties in the customs procedure, digital ID requirements, data transfer arrangements and IP appropriation can cause export security gaps. Luxury fashion industry associations can then establish collective norms of authentication and RFID/NFC identifiers and DPP data. These standards would facilitate interpretation of product information for luxury manufacturers, logistics suppliers, customs and retailers across the different international markets. Zhang and Seuring (2024) show that the significance of DPPs in the SCM field is quickly growing. Policymakers also need to define data ownership and digital identities and clarify cross-border data sharing. Sanz-Lopez et al. (2024) proved the rising significance of digitalisation in luxury. Thus, the creation of regulatory frameworks must be kept dynamically evolving in accord with technological developments. Smaller organisations, with lesser financial and technical means, should also be supported. While Shakur et al. (2024) showed this, the adoption of Industry 4.0 may carry hefty barriers. The use of the technology might thus be facilitated through training, financial support and shared facilities. Collaboration in the industry can help smaller luxury manufacturers that may not have the resources to build complex anti-counterfeit systems on their own. Shared authentication platforms, technical standards and training programmes could reduce implementation costs while improving consistency across the luxury fashion supply chain.
[bookmark: _Toc241134049]5.5 Research Implications and Future Research
The findings identify several specific areas where the existing luxury fashion literature remains empirically limited. On one hand, empirical research needs to investigate the adoption of blockchain, RFID, NFC, DPPs, AI and IoT in actual export operations by luxury manufacturers. Further work should focus on technology systems rather than single technologies. Second, there is a need to investigate the acceptance by the consumer. However, Letizia et al. (2026) emphasised the need for studying consumer preferences for such detection technologies. Further research can determine whether consumers use digital authentication intentionally when buying luxury items. Third, researchers should assess the financial efficiency of anti-counterfeiting technologies, estimating the cost to implement technology and the reduction in counterfeit losses and risks. Fourth, digital twins are in need of exploration in the luxury supply chain (Guo and Mantravadi, 2025). Taking this into account, future studies can investigate Industry 5.0 and the export security effects. Safavi Jahromi and Ghazinoory (2025) indicated the increasing importance of combining advanced technologies with human capabilities. 
[bookmark: _heading=h.6i0mjsu1c8qd][bookmark: _Toc241134050]5.6 Chapter Summary
This chapter translated the study's findings into implications for legitimate luxury fashion manufacturers, industry bodies and future research. The discussion emphasised that anti-counterfeiting investment should be risk-led, integrated across the export supply chain and supported by organisational capabilities and stakeholder coordination. Particular attention was given to luxury-specific authentication, high-value product protection, international distribution and industry-level standards. The chapter also identified opportunities for empirical research into integrated technology systems, consumer authentication behaviour and the economic effectiveness of anti-counterfeiting investment. 

[bookmark: _Toc241134051]Chapter 6: Conclusion
[bookmark: _Toc241134052]6.1 Answering to the Research Aim and research questions
This study examined how emerging technologies can support legitimate luxury fashion manufacturers in protecting international export processes against imitation. Using an Extended Literature Review of 40 selected studies, the research examined counterfeiting risks, technological capabilities, export security and barriers to adoption. The overall conclusion is that effective anti-counterfeiting protection depends not on a single technology but on the integration of digital authentication, traceability, monitoring, organisational capability, supply chain coordination and governance.
[bookmark: _Toc241134053]6.1.1 Answer to Research Question 1
RQ1 defines Counterfeit Risk as a basic Supply Chain and Distribution Risk problem. Fragmentation, opacity, and digital commerce with weak coordination gives opportunities to imitation to penetrate the legitimate market. The value of this to luxury fashion is that control of the product all along the journey to export, not just at the manufacturing or retail level, is needed to safeguard the authenticity.
[bookmark: _Toc241134054]6.1.2 Answer to Research Question 2
According to RQ2, the emerging technologies offer supplemental, not replacement solutions. The optimum potential comes when the components of secure electronic records, physical product identification, product lifecycle and continuous monitoring are combined together. The effectiveness of this approach will rely on reliable data and standards covering the luxury fashion supply chain.
[bookmark: _Toc241134055]6.1.3 Answer to Research Question 3
RQ3 confirms that securing exports will be realized through linking of authentication and traceability features with effective monitoring and stakeholder coordination and enforcement. Governance and cooperation in global value chains are necessary as well as technology to reinforce the capacity of luxury value chain players to identify and verify products.
[bookmark: _Toc241134056]6.1.4 Answer to Research Question 4
The financial cost, technological complexity, organisational readiness and fragmentation of supply chain and regulatory differences are all factors that limit technology adoption, as identified by RQ4. Therefore, it would be advisable for luxury manufacturers to consider anti-counterfeiting technology as an organisational investment rather than a technical solution.
[bookmark: _Toc241134057]6.2 Contribution of the Study
The study contributes by reframing luxury fashion counterfeiting as an integrated export-security and supply chain problem rather than solely as a product-authentication problem. Its main contribution is the integration of technological capabilities with organisational, supply chain and governance conditions. The proposed framework demonstrates that blockchain, RFID, NFC, Digital Product Passports, AI and IoT address different dimensions of export security and achieve greater potential when implemented as complementary capabilities. The study is thus structured and helps to frame the structuring of the knowledge base of how legitimate luxury fashion manufacturers can mitigate risks of imitation with technology and supply chain management. The analysis identified counterfeiting to be much larger supply chain issues of authentication, traceability, visibility and international distribution. Hence, it is the largest contribution of the present study to consider the counterfeiting as a part of export security and supply chain problems. Instead of focussing on technologies per se, it addresses how these can be used in order to gain authentication, traceability, monitoring and brand protection. This study is also inching in towards counterfeit risk and technologies and adoption conditions. Gives a broader perspective of luxury fashion brands in leveraging roles across organisations and supply chains with digital.  
[bookmark: _Toc241134058]6.3 Limitations
This study has various limitations. Firstly, it adopts a literature review approach instead of primary data gathered directly from luxury fashion manufacturers. This means, therefore, making it clear that the findings are based on the evidence, and that no claim can be made on the current practices of all luxury fashion manufacturers. Second, new technology like blockchain, AI, IoT and Digital Product Passports are rapidly evolving, potentially resulting in technology capabilities and conditions that post-date the study. Thirdly, the review is concerned only with luxury fashion exports, restricting the transferability of the results to other industries. Lastly, the suggested approach could vary depending on the national market's regulatory framework and the supply chain structures. The results were therefore neither a generalisation of all manufacturers' current practices but refer to the literature selected. Another constraint is the rapid change in blockchain, the AI, IoT, Digital Product Passports and Industry practices. The study does not apply to other parts of the economy outside of luxury fashion exports.
[bookmark: _Toc241134059]6.4 Final recommendations and future Research
· An experimental evaluation of integrated anti-counterfeiting systems in real life luxury fashion export businesses is recommended as future work. Focus is to be on the synergy between blockchain, RFID/NFC, Digital Product Passports, AI and IoT, instead of each technology individually
· Future studies can investigate luxury consumers' acceptance of digital authentication and investigate how perceptible authentication features affect perceptions of authenticity and trust.
· Investing in anti-counterfeiting should be evaluated for costs and benefits, with implementation costs versus reduction in exposure to counterfeit products, product diversion and reputation at risk
· Study-comparison of the differences in regulation, customs procedures, digital infrastructure, and supply chain structures between countries would also provide information on how they impact the effectiveness of technology-enabled export security.  
[bookmark: _Toc241134060]6.5 Final Conclusion 
Altogether, this study has underscored the potential of emerging technologies for the enhancement of Export Security for the luxury fashion industry, which is contingent on their eventual incorporation into the broader business and Supply Chain. The fundamental finding of the research is not that one of the counterfeiting technologies is superior, but that effective protection demands complementary technical capacities combined with trusted data and resource structures, stakeholders’ participation, strategic investments and proper governance. The integrated supply chain, along with ongoing monitoring, is indeed the key to protection, with new export brands from luxury fashion manufacturers able to determine authenticity, track product movement, and detect potential threats to brand value and consumer confidence before they become a true danger. 
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APPLICATION FOR ETHICAL APPROVAL

In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. 

The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.

The individual undertaking the research activity is known as the “principal researcher”.

This form must be completed and approved prior to undertaking any research activity. 

SECTION A: About You (Principal Researcher)
	1
	Full Name:
	

	2
	Student Number:
	


	3
	Email address:
	

	4
	Programme of Study:
	

	5
	Supervisor:
	



SECTION B:  Internal and External Ethical Guidance Materials
	
	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, location-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines. You may add rows to this table if needed.

	1
	UWTSD Research Ethics & Integrity Code of Practice
	☒

	2
	UWTSD Research Data Management Policy
	☒

	3
	UK General Data Protection Regulation (UK GDPR) and Data Protection Act 2018
	☒

	4
	PRISMA 2020 Statement for Reporting Literature Reviews
	☒



SECTION C: Details of Research Activity
	1
	Indicative title:
	INVESTIGATING WAYS IN WHICH LEGITIMATE LUXURY FASHION MANUFACTURERS ARE USING EMERGING TECHNOLOGIES TO SECURE THEIR EXPORT PROCESSES AGAINST IMITATION


	2
	Proposed start date:
	
	Proposed end date:
	

	
	Introduction to the Research (maximum 300 words in each section)
Ensure that you write for a Non-Specialist Audience when outlining your response to the three points below:
· Purpose of Research Activity
· Proposed Research Question
· Aims of Research Activity
· Objectives of Research Activity
Demonstrate, briefly, how Existing Research has informed the proposed activity and explain
· What the research activity will add to the body of knowledge 
· How it addresses an area of importance. 

	3
	Purpose of Research Activity

This study aims to explore the way in which legitimate luxury product manufacturers are working to shield their export process from imitation and counterfeiting through some specific new technologies. Fake products can lead to lost revenues, eroded brand image, loss of consumer confidence and interrupted supply chains. Technologies like blockchain, RFID, NFC, AI, IoT and digital product passports are becoming more popular in the scope of enhancing product authenticity and traceability and for providing a higher level of transparency. Major research has been conducted focusing only on the individual technologies, and not many did have the point of view of the combination of these technologies in the security of export. This research will address these technologies' imitative risk reduction and strengthened security effects on luxury fashion export operations by an Extended Literature Review (ELR) approach.


	4
	Research Question

· Main question: How are legitimate manufacturers of luxury fashion brands protecting their export processes using emerging technologies from imitation?
Sub-questions: 
· What are the importation risks that are prevalent for the original luxury fashion brands in the exporting process?
· How can emerging technologies be used in improving the authentication and traceability of luxury fashion exports?
· What obstacles hinder the use of these technologies in counteracting counterfeiting of luxury fashion exports?


	5
	Aims of Research Activity

Aim of this study is to consider issues of imitative risk involved with luxury fashion exports by identifying some emerging technologies that are most pertinent and analyze the connection of authentication and traceability and barriers to their use. 


	6
	Objectives of Research Activity

· To analyse ways in which legitimate manufacturers of luxury fashion brands are protecting their export processes from imitation with the use emerging technologies 
· To determine risks that are prevalent for the original luxury fashion brands in the exporting process
· To investigate emerging technologies that are currently being used to improve authentication and traceability of luxury fashion exports
· To find out a list of obstacles that hinder luxury fashion exports to use technologies in counteracting counterfeiting


	
	Proposed data collection methods (maximum 600 words)
Provide a brief summary of all the methods that may be used in the research activity to collect data, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed. You do not need to justify the methods here but should instead describe how you intend to collect the data necessary for you to complete your project.

	7
	
The research approach that will be used is secondary research, which is an Extended Literature Review (ELR). We will not be collecting primary data from human respondents. The research will instead be based on academic and industry literature on the topic of luxury fashion, export security, supply chain traceability and anti-counterfeiting technologies. Peer-reviewed journal articles, academic books, conference papers, and industry reports, as well as reputable institutional publications, will be identified as the sources of data to be collected. The relevant literature will be searched from Google Scholar, Web of Science, ScienceDirect, Emerald insight and Business Source Premier. The following keywords will be used: ‘luxury fashion' AND counterfeit, ‘blockchain' AND traceability, ‘RFID' AND authentication, ‘NFC' AND luxury products, ‘digital product passports', ‘export security'. An iterative approach will be used to search the systems.
The selection of the literature will be according to inclusion and exclusion criteria which are established before the process. Relevant studies published since 2015 and until 2026, in English and peer-reviewed or industry report, directly related to luxury fashion, authentication technologies, traceability system, export security, or anti-counterfeiting measures will be collected. The chosen data sources will undergo a PRISMA-informed screening process, which will include title screening, abstract review, and full-text screening for the final selection. Selected studies will be assembled in a matrix and documented in the literature, in which data on authors, year of publication, method, results and their relevance to the field of research will be recorded. The items of interest for data extraction will be restricted to the threats posed by imitation, authentication technology, traceability systems, export security and technology uptake resistance. To analyse the selected literature and determine the recurring patterns and emerging themes, thematic analysis will be applied. No interviews, survey nor observations or with human beings shall be done during the study, nor shall the study involve interaction with human beings. 




SECTION D: Scope of Research Activity
	
	Will the research activity include:
	YES
	NO

	1
	Use of a questionnaire or similar research instrument?
	☐
	☒

	2
	Use of interviews?
	☐
	☒

	3
	Use of focus groups?
	☐
	☒

	4
	Use of participant diaries? 
	☐
	☒

	5
	Use of video or audio recording?
	☐
	☒

	6
	Use of computer-generated log files?
	☐
	☒

	7
	Participant observation with their knowledge?
	☐
	☒

	8
	Participant observation without their knowledge?
	☐
	☒

	9
	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	10
	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	11
	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	12
	Investigation of participants involved in illegal activities?
	☐
	☒

	13
	Use of procedures that involve deception?
	☐
	☒

	14
	Administration of any substance, agent or placebo?
	☐
	☒

	15
	Working with live vertebrate animals?
	☐
	☒

	16
	Procedures that may have a negative impact on the environment?
	☐
	☒

	17
	Other primary data collection methods. Please indicate the type of data collection method(s) below.
	☐
	☒

	
	Details of any other primary data collection method:


(this box should expand as you type)
	
	



If you have ticked NO to every question then the research activity is (ethically) low risk and you may skip section E and continue to section F.

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 

SECTION E: Intended Participants
	
	Who are the intended participants:
	
YES
	
NO

	1
	Students or staff at the University?
	☐
	☒

	2
	Adults (over the age of 18 and competent to give consent)?
	☐
	☒

	3
	Vulnerable adults?
	☐
	☒

	4
	Children and Young People under the age of 18? (Consent from Parent, Carer or Guardian will be required)
	☐
	☒

	5
	Prisoners?
	☐
	☒

	6
	Young offenders?
	☐
	☒

	7
	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	8
	People engaged in illegal activities?
	☐
	☒

	9
	Others. Please indicate the participants below, and specifically any group who may be unable to give consent.

	☐
	☒

	
	Details of any other participant groups:
Complete this only if your participants cannot give consent. This includes animals

(this box should expand as you type)
	
	



	
	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	10
	How many participants are expected?

	There is no need for participants as the research is entirely secondary data oriented, taken from published academic and industry sources.


	11
	Who will the participants be?

	
No participants will be involved.


	12
	How will you identify the participants?
	
No participants will be identified or recruited.





	
	Information for participants:
	
YES
	NO
	
N/A

	13
	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☐
	☐
	☒

	14
	Will you tell participants that their participation is voluntary?
	☐
	☐
	☒

	15
	Will you obtain written consent for participation?
	☐
	☐
	☒

	16
	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☐
	☐
	☒

	17
	If the research is observational, will you ask participants for their consent to being observed?
	☐
	☐
	☒

	18
	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☐
	☐
	☒

	19
	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☐
	☐
	☒

	20
	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☐
	☐
	☒

	21
	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☐
	☐
	☒

	22
	If NO to any of above questions, please give an explanation 

	
	
(this box should expand as you type)



	
	Information for participants:
	
YES
	NO
	
N/A

	24
	Will participants be paid?
	☐
	☐
	☒

	25
	Is specialist electrical or other equipment to be used with participants?
	☐
	☐
	☒

	26
	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☐
	☒

	27
	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☐
	☒

	28
	If YES to any question, please provide full details 

	
	
(this box should expand as you type)



SECTION F: Anticipated Risks

	[bookmark: _heading=h.yzfjhopg3vcq]
	Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them.  

	1
	Risks to participants
For example: sector-specific health & safety, emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information. If you have identified in section D that there are no participants, then enter N/A and go skip to question 3.

	
	Risk to participants:
No people are involved. Hence, there is a low risk to participants.
	How you will mitigate the risk to participants:
There will be no interaction with other participants and no collection of personal data.


	2
	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	
	
This research focuses on counterfeiting and imitation in luxury fashion supply chains and is based on literature available only in the published domain. There will be no personal disclosures of a sensitive nature.


	3
	Risks to the investigator
For example: personal health & safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	
	Risk to the investigator:
Misunderstanding of literature, researcher bias, data loss.


	How you will mitigate the risk to the investigator:
Use systematic literature screening, maintain accurate records, use secure storage and follow academic integrity procedures.


	4
	University/institutional risks
For example: adverse publicity, financial loss, data protection

	
	Risk to the University:
Academic dishonesty or misrepresentation, or copyright violation

	How you will mitigate the risk to the University:
This is correct referencing, respecting University ethical standards, being GDPR compliant and doing plagiarism checks.


	5
	Environmental risks
For example: accidental spillage of pollutants, damage to local ecosystems

	
	Risk to the environment:

Minimal environmental impact from use of electronic devices.

	How you will mitigate the risk to environment:

Minimise paper use using digital resources and electronic document storage.




SECTION G: Feedback, Consent and Confidentiality

If you have identified in section D that there are no participants, then enter skip this section and continue to section H.

	1
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
	
(this box should expand as you type)

	2
	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.

	
	
(this box should expand as you type)

	3
	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
	
(this box should expand as you type)



SECTION H: Data Protection and Storage

	
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	1
	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person. Any video or audio recordings of participants is considered to be personal data.
	☐
	☒

	
	If YES, provide a description of the data and explain why this data needs to be collected:

	2
	This includes audio/video data of participants but can also include IP addresses and usernames. Names, addresses and emails also count, as do consent forms.

(this box should expand as you type)

	
	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	3
	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	
☐
	
☒

	
	If YES, provide a description of the special category data and explain why this data needs to be collected:

	4
	What counts as ‘sensitive’ will differ between cultures. Any information on behaviour that is not in accordance with cultural norms would count as sensitive personal data.

(this box should expand as you type)



	
	Will data from the research activity (collected data, drafts of the thesis, or materials for publication) be stored in any of the following ways?
	YES
	NO

	5
	Manual files (i.e. in paper form)?
	☐
	☒

	6
	University computers?
	☒
	☐

	7
	Private company computers?
	☐
	☒

	8
	Home or other personal computers?
	☒
	☐

	9
	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☒
	☐

	10
	“Cloud” storage or websites?
	☒
	☐

	11
	Other – specify:

	☐
	☒

	12
	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of backup procedures, password protection, encryption, anonymisation and pseudonymisation:

	
	
Soft copies of all literature work to be reviewed, along with notes and drafts of the dissertation will be kept in a password-protected folder within the personal computer and approved cloud storage provided by the university. Only the researcher and supervisor will be given access to this. Regular back-ups of electronic files will be made. Personal or sensitive information will NOT be collected. All of the materials stored will adhere to university data management requirements.




	
	Data Protection

	
	Will the research activity involve any of the following activities:
	YES
	NO

	13
	Electronic transfer of data in any form?
	☒
	☐

	14
	Sharing of data with others at the University outside of the immediate research team?
	☒
	☐

	15
	Sharing of data with other organisations?
	☐
	☒

	16
	Export of data outside the UK or importing of data from outside the UK?
	☐
	☒

	17
	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	18
	Publication of data that might allow identification of individuals?
	☐
	☒

	19
	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and Data Protection Act (2018) (and/or any international equivalent):

	
	Academic literature, dissertation drafts and research notes will be sent via the secure and approved electronic systems in the University. No individual data will be transmitted, stored or shared.


	20
	List all who will have access to the data generated by the research activity:

	
	Principal Researcher and Dissertation Supervisor, Internal Marker and External Examiner (if required)


	21
	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
	Principal Researcher


	22
	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. 

	
	Throughout the project, all research material and literature sources and a draft version of the dissertation will be kept in secure, password-protected devices and University-approved cloud storage. Materials will be kept as per the University's data retention requirements and deleted when retention requirements are met.


	22
	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)
	☒

	23
	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	☒




SECTION I: Use of AI tools
	Use of generative AI and other AI-based tools
There are a number of ethical issues relating to the use of generative AI and other AI-based tools, including data security, output bias, and output errors. In general you should assume that any generative AI or other AI-based tool that you pay to use is more secure and accurate than one which is free to use.

Will the research use AI tools to do any of the following:
	YES
	NO
	N/A

	1
	Capture data?
	☐
	☒
	☐

	2
	Generate and/or edit text?
	☐
	☒
	☐

	3
	Generate graphics?
	☐
	☒
	☐

	4
	Generate video?
	☐
	☒
	☐

	5
	Generate sound/music?
	☐
	☒
	☐

	6
	Generate code?
	☐
	☒
	☐

	7
	Generate synthetic data?
	☐
	☒
	☐

	8
	Analyse data?
	☐
	☒
	☐

	9
	Analyse personal or sensitive data?
	☐
	☒
	☐

	10
	Classify data?
	☐
	☒
	☐

	11
	Do you intend to use the free version of any AI tools?
	☐
	☒
	☐

	If you have answered YES to any of questions O1-O11, please provide justification detailing why this is necessary for the research.  

	12
	State which AI tool or tools you will be using, and where they are based (or store their data – you may need to check their webpages or user agreement for this). If you are planning to use Copilot then say if you’re using the UWTSD version of it or the public version. You should also show how you are complying with current UWTSD guidance/policy of the use of AI.

(this box should expand as you type)




SECTION J: Declaration
	
	
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice which is published on the website: https://www.uwtsd.ac.uk/research/research-ethics/ 

	
	1
	Signature of applicant:
	
	Date:


	2
	Supervisor:
	
	Date:

	3
	Signature:
	

	


[bookmark: _heading=h.68qhjd264kj]



1

image2.png
Inclusion Criteria

Exclusion Criteria

Peer-reviewed journal articles

Non-peer-reviewed sources

Published between 2015-2026

Published before 2015

English-language publications

Non-English publications

Full-text studies

Abstracts only or inaccessible articles

Studies on luxury fashion, export security
and emerging technologies

Studies unrelated to the research topic

Empirical and conceptual studies

Duplicate or low-quality studies





image3.png
Identification

Screening

bili

Eli

Included

Records identified from databases
(n=1,236)

Scopus (n = 412)

Web of Science (n = 318)
ScienceDirect (n = 256)
Emerald Insight (n = 124)
IEEE Xplore (n = 78)
Other sources (n = 48)

Additional records identified
through other sources
(n=62)

Reference lists (n = 37)
Industry reports and credible websites

(n=25)

!

Total records identified

(n=1,298)

Records after duplicates removed

Records screened (title and abstract)

(n=1,052)

(n=1,052)

Duplicates removed
(n =246)

Records excluded
(n=894)

Not relevant to the topic (n = 612)

Not focused on luxury fashion (n = 162)
Not related to emerging technologies,
export security or counterfeiting (n = 120)

Full-text articles assessed for eligibility
(n=158)

Studies included in the thematic review
(n=40)

Full-text articles excluded
(n=118)

Did not meet inclusion criteria (n = 72)
Insufficient focus on export processes
(n=28)

Low academic quality (n = 12)

Full text not available (n = 6)





image1.png
Prifysgol Cymru . . .
Y Drindod Dewi Sant Institute of Inner-City Learning

University of Wales

s | London Campus
Trinity Saint David

Master of Business Administration

LCMB7035 - Dissertation

Dissertation Proposal Structure




