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ABSTRACT
This study explores the application of blockchain technology into trade finance. Trade finance and the way traders conduct business have historically been regulated by the centralised operating system. But an excessive dependence on centralised authorities resulted in inadequate outcomes, a lack of flexibility, transparency, vulnerability, and malicious manipulation. As a distributed ledger technology (DLT), the blockchain has the ability to revolutionise trade finance practices. Paperless trade, letters of credit (L/C), fraud prevention, and shipment tracking can transform with the implementing blockchain technology. Transparency, immutability, and automation are just a few of the ways that trade finance is changing. In addition to trade finance practices include process optimisation, risk mitigation, and efficiency enhancement. The particular benefits for organizations who utilize trade finance, such as quicker transaction times, lower expenses, better security, and more transparency. Nevertheless, obstacles to the widespread use of blockchain technology are also covered, including the absence of uniform laws, problems with interoperability, worries about data privacy, and the requirement for interaction with legacy systems. This multi-case study method used  to analyse the  blockchain application in trade finance. The findings might include prospective uses for blockchain technology in finance and in the future as well as provide researchers a sample of trade finance scenarios to work with. All things considered, the study advances our knowledge of the possible advantages and difficulties posed by blockchain technology in UK trade financing. Stakeholders can work towards developing a more effective, safe, and transparent trade financing ecosystem for UK businesses by addressing the limitations that have been found and doing additional research.
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Chapter 1. Introduction

1.1 [bookmark: _Toc166432349]Background and Problem Statement
The international exchange of goods has strengthened human development for centuries. In the contemporary era, global trade remains a critical engine of economic growth and international cooperation. However, the financial infrastructures supporting trade are under strain. As highlighted in the Asian Development Bank (ADB) 2023 report, the global trade finance gap has widened to an alarming $2.5 trillion – a 47% increase since 2020 (Beck et al, 2023). This expansion stems from multiple factors, including the COVID-19 pandemic's lingering impact, heightened rejection rates for trade financing applications, and geopolitical instability exemplified by the Russia-Ukraine conflict. To address this challenge, the ADB believes for global initiatives to accelerate the digitization of trade, focusing on standard management, stakeholder adoption, and enabling legal and policy frameworks. While traditional trade finance mechanisms have played a pivotal role, they face inherent limitations and remain vulnerable to fraud due to their reliance on physical documents that are exposed to forgery and tampering (Beck et al, 2023)
The United Kingdom, with a population of 67 million people and a strong GDP of $3.1 trillion as of 2022, holds a prominent position as a major global commercial force. In spite of its relatively small geographical size, the UK has managed to establish itself as the second-largest economy in Europe. Additionally, it achieved an impressive GDP growth rate of 4.0% in 2022, among G7 countries in 2022 (International Trade Administration, 2023). According to latest report, trade finance encounters numerous obstacles, both domestically in the UK and globally. A major concern lies in the regulatory burden that financial firms are required to navigate. The strict laws against money laundering and financing of terrorism have posed significant challenges for banks in offering trade finance services to small and medium-sized enterprises (SMEs) due to the substantial expenses involved in complying with these regulations (Vallabh, 2024).
Trade finance is a critical component of business operations that utilizes various financial instruments and mechanisms to facilitate international trade transactions. It involves activities aimed at ensuring the smooth flow of goods and services across borders while managing associated financial risks. 
In 2023, the UK implemented many measures to enhance the trade finance procedure. According to Lloyds bank report, the parties with whom we engage in trade and the ways by which we do trade have undergone a shift. The introduction of the Electronic Trade Documents Act on 20th September 2023, signals the commencement of a large-scale digitalization push in the trade business. This effort strives to update long-standing processes, resulting in enhanced speed, efficiency, and creativity. Furthermore, it is predicted to deliver major economic and environmental advantages (Lloyds bank, 2023).
One key element of trade finance is trade credit, which involves a supplier extending credit to a buyer to finance the purchase of goods or services. Trade credit serves as a short-term financing option that enables businesses to effectively manage their cash flow (Lei et al, 2019). Trade credit assumes a pivotal role in fostering business growth, particularly within sectors characterized by a pronounced reliance on this form of financing. Empirical studies demonstrate that industries exhibiting greater trade credit dependence often experience accelerated growth rates, a phenomenon especially observable in regions where formal financial institutions are less robust (Fisman and Love, 2003). Furthermore, rapidly expanding firms frequently leverage trade credit as a financing mechanism when traditional sources of capital prove less accessible (Ferrando and Mulier, 2013).
The following example of a trade finance letter of credit illuminates the intricate nature of this process, bound as it is by international trade regulations, banking standards, and the specific contractual agreement between the involved parties.
Figure 1 illustrates the conventional Letter of Credit (L/C) process facilitating international trade transactions. This process involves exporters (sellers), importers (buyers), logistics providers (shippers), and banks mediating credit. International trade consists of interconnected flows of documents, finances, and goods. The process begins with a sales contract between the exporter and importer. To manage risk, various payment methods exist, including cash-in-advance, telegraphic transfer, open account, and L/C. The L/C is recognized for its superior trade finance security. Banks in the exporter and importer countries act as intermediaries, coordinating the transfer of funds and goods. The procedure starts when the importer gives their bank instructions to send the exporting bank an L/C, which the exporter subsequently receives. Upon shipment of goods, the shipper provides the exporter with documentation, including the crucial bill of lading (B/L) as proof of title. Documents flow through banks, ultimately resulting in the exporter bank receiving payment. The importer reimburses their bank, receiving the B/L in exchange, allowing them to claim the goods. While the traditional documentary L/C offers greater security than alternative payment methods, its complexity and reliance on manual processes create inefficiencies. Cross-border transactions with unfamiliar counterparties can lead to communication delays, increased costs, and reduced overall efficiency. This complexity in document handling limits the wider uptake of L/C.
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Traditional trade finance processes are known for their inefficiencies, which include being paper-based, slow, expensive, and vulnerable to fraud (Ibrahim and Truby, 2021). These processes are often antiquated, inefficient, and lack digitization, leading to issues such as information latency, trust issues, and reliance on intermediaries (Chang et al., 2019). Moreover, traditional trade finance is centralized, which can hinder overall process efficiency (Chang et al. 2019). For example, Last year, Standard Chartered, a bank headquartered in London, had a loss of $193 million due to fraudulent activities carried out by a metal storage company. This scam also affected other institutions, such as Citigroup and Standard Bank Group. According to reports, the Chinese corporation allegedly used the same metal reserves as collateral for loans from numerous banks (Vallabh, 2024).
In order to address this type of fraudulent activity, implementing a paperless system can be advantageous since it reduces costs and provides benefits for the firm. Major financial institutions and corporations are actively endeavouring to integrate blockchain technology into the field of trade finance.
Blockchain technology presents a promising solution to the inherent inefficiencies plaguing conventional trade finance processes. Its core attributes, including a tamper-proof, distributed ledger, foster trust amongst trading partners, thereby strengthening transaction security, and streamlining efficiency (Kowalski et al, 2021). This immutable record simplifies and strengthens the security of supply chain finance arrangements. By eliminating intermediaries and enhancing transparency, blockchain technology minimizes transaction friction (Xie and Li, 2021). Moreover, its ability to provide a shared, synchronized data repository for all participants diminishes the potential for fraudulent activities, further augmenting the efficacy of the trade finance process (Liu, 2021).
Emerging case studies and analyses examining the impact of blockchain technology on trade finance operations suggest the potential for enhanced transparency, accountability, and systemic resilience. The distributed ledger mechanism inherent to blockchain technology appears to possess significant alignment with the objectives of trade finance within the UK and broader global markets (Rijanto, 2021).
Furthermore, by facilitating the digital integration of the entire supply chain trade finance process, blockchain technology fosters enhanced efficiency and expedited communication and transactions. This demonstrably translates to faster settlement times, accelerating the flow of funds into enterprise accounts (Liu, 2021). Furthermore, leveraging blockchain in supply chain trade finance can improve the evaluation of financial risks within supply chains, particularly for small and medium-sized financing firms. This enhanced risk assessment capability contributes to a more secure financial environment (Wang, 2021).
Bank of America Merrill Lynch, HSBC, and the Infocomm Development Authority of Singapore (IDA) are utilising a blockchain prototype to simplify the cumbersome process of worldwide trading, which involves a significant amount of paperwork. The consortium utilised the Hyperledger Project blockchain fabric, an open-source technology developed by IBM Research and IBM Global Business Services, which is hosted by the Linux Foundation (Skinner, 2016).
This application addresses the inefficiencies of document-heavy and paper-based (L/C) transactions by securely replicating the information exchange between exporters, importers, and their banks on a distributed ledger. Crucially, this approach enables the automatic execution of trade agreements via a series of digital smart contracts, streamlining processes and enhancing trust within the trade finance ecosystem (Skinner, 2016).
The proof of concept demonstrates the potential to optimise the manual processing of import/export documentation, enhance security by minimising errors, enhance convenience for all parties through mobile contact, and enhance the predictability of enterprises working capital (Skinner, 2016). The group intends to carry out additional testing on the commercial application of the concept with specific partners, including corporations and shippers. In the upcoming chapter, I will discuss, present how the proof of concepts work.
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[bookmark: _Toc166433621][bookmark: _Hlk165759850]Figure 2: A trade finance transaction involves a multitude of parties, papers, and data pieces. 
(Source, BCG Group)
Overall, blockchain technology presents a transformative solution to the inefficiencies plaguing traditional trade finance processes in the UK. By introducing blockchain into trade finance, businesses can benefit from increased transparency, enhanced security, reduced costs, and improved efficiency in their financial transactions.
1.2 [bookmark: _Toc166432350]Research Aim
The overall goal of this research paper is to investigate the transformative impact of blockchain integration on processes within trade finance. By delving into the intersection of blockchain technology in trade finance, this research aims to explore how the integration of blockchain reshapes traditional practices, enhance transparency, streamline operations in the scope of trade finance and what are the issues and challenges associated with blockchain in trade finance. Through a comprehensive analysis of existing literature and empirical studies, the study seeks to identify the key mechanisms through which blockchain technology revolutionizes trade finance processes, mitigates risks, and improves efficiency.
Furthermore, the research aims to provide insights into the challenges associated with blockchain adoption in trade finance in the UK, shedding light on the implications for various stakeholders involved in international trade transactions. Ultimately, this thesis aspires to contribute to the academic discourse by offering a nuanced understanding of how blockchain integration is reshaping trade finance practices and paving the way for a more secure, efficient, and transparent global trade ecosystem.
1.3 [bookmark: _Toc166432351]Research Objectives
1. How can blockchain technology transform existing trade finance processes within the UK?

2. What are the advantages of incorporating blockchain into trade finance for companies in the United Kingdom?

3. What is the issue associated with blockchain technology in trade finance?

1.4 [bookmark: _Toc166432352]Research Questions
1. How does the adoption of blockchain technology specifically transform traditional trade finance practices within the United Kingdom?
2. What are the specific advantages that incorporating blockchain technology offers to companies engaged in trade finance within the United Kingdom?

3. The issue and challenges associated with blockchain technology in trade finance in the United Kingdom?

1.5 [bookmark: _Toc166432353]Relevance of Study
This study promises substantial benefits due to its potential to inform a wide range of stakeholders within UK. The research can guide governments, financial institutions, trade participants, and policymakers in optimizing trade finance practices through the strategic implementation of blockchain technology. Blockchain inherent properties hold the potential to revolutionize trade finance by bolstering fraud prevention mechanisms, streamlining operations, and fostering greater trust among stakeholders.
The key beneficiaries include government bodies and policymakers, who can leverage findings to responsibly guide the adoption of blockchain for better processes and fraud reduction. Financial institutions will gain insights for optimizing operations, cutting costs, promoting efficiency, and increasing trust. 
Additionally, the study will raise awareness of blockchain functionality and add to the existing knowledge base on trade finance innovation. Scholars will find this research valuable, as it offers a foundation for further exploration into the transformative potential of blockchain and its applications within international trade.

1.6 [bookmark: _Toc166432354]Research Methodology

This research paper followed the 'Research Onion' model proposed by Saunders, Lewis, and Thornhill (Saunders et al, 2007). A multi-case study approach was employed to explore the emerging technology of blockchain integration in trade finance. The cases were selected based on the research aim and questions. The research involved comparing the cases to understand the impact of blockchain integration on trade finance and identify any additional benefits.


1.7 [bookmark: _Toc166432355]Structure of the research
The structure of the research as follows:
This thesis is divided into five chapters. After the introduction, Chapter 2 provides a comprehensive literature review on blockchain technology. This review examines its core concepts, different blockchain types, the potential for revolutionary changes in trade finance, the benefits of implementation, and the challenges associated with this technology. Chapter 3 details the specific research methodology used in the study. Chapter 4 presents and analyses the research findings within the context of the case study framework. Finally, Chapter 5 concludes the thesis with a summary of key findings, policy recommendations derived from the research, and an acknowledgment of the study potential limitations.















[bookmark: _Toc166432356]Chapter 2. Literature review

[bookmark: _Toc166432357]2.1 Introduction
This chapter aims to create a theoretical framework for the research by systematically reviewing both academic and practitioner literature on blockchain technology. The focus will be on identifying different blockchain types, understanding how blockchain can transform trade finance, outlining the benefits for corporations, and exploring UK specific regulatory challenges. This comprehensive review will advise the development of a theoretical framework to guide the study.

Traditional trade finance systems, particularly within the United Kingdom, are characterized by a reliance on paper-based processes, manual interventions, and a network of intermediaries (e.g. banks). These legacy systems contribute to inefficiencies, delays, heightened costs, and an increased vulnerability to fraud (Ibrahim and Truby, 2021). (Kowalski et al, 2021) The limitations inherent in these traditional systems create obstacles for businesses, particularly small and medium-sized enterprises (SME), hindering their ability to engage in international trade and access vital financing (Fisman and Love, 2003).
Blockchain technology, with its core attributes of decentralization, immutability, and the potential for smart contract functionality, has emerged as a transformative solution to address these persistent challenges (Xie and Li, 2021). Blockchain ability to streamline processes, enhance transparency, and automate key trade finance functions holds the promise of revolutionizing the industry within the UK (Chang et al., 2019).

[bookmark: _Toc166432358]2.2 Theoretical framework

[bookmark: _Toc166432359]2.3 Overview of blockchain 

Satoshi Nakamoto introduced blockchain technology in 2008, originally designed to underpin Bitcoin (Nakamoto et al, 2008), has sparked a revolution beyond its cryptocurrency roots. Blockchain inherent features, such as decentralization, immutability, and enhanced security, offer transformative potential across various industries (Peng et al, 2020). The author says supply chain management, for instance, blockchain enables the creation of transparent and tamper proof ledgers for tracking goods, improving efficiency and traceability (Saberi et al, 2018). Similarly, in healthcare, it facilitates secure sharing of patient data, streamlining record-keeping and enabling collaboration (Ko et al, 2018).

(Ahluwalia et al, 2020) emphasize the potential of blockchain technology to reduce transaction costs within the realm of trade finance. This focus on transaction cost economics aligns with a growing body of research exploring how blockchain can streamline financial processes. By minimizing administrative burdens and streamlining data exchange, blockchain has the potential to significantly decrease costs associated with trade finance activities. (Francisco and Swanson, 2018) says robust security protects data against unauthorized access while participant identity authentication strengthens trust within the network. Finally, the blockchain prioritization of immutability ensures that data, once added, resists alteration or manipulation, promoting the integrity of records within the system.
Several studies have explored blockchain technology fundamental mechanisms and potential applications. (Jaoude and Saade, 2019) characterize blockchain as a distributed ledger, emphasizing its role in tracking transactions within a networked system. Similarly, (Wang et al, 2019) highlight its decentralized structure and the way it creates shared, immutable financial records. (Wang et al, 2019). Furthermore, it is worth noting that the advantages of blockchain technology extend beyond the realm of banking. In fact, it has the ability to address issues related to fraud in sectors like agriculture and manufacturing, where vulnerabilities arise due to the dependence on third parties.

(Chen et al, 2022) According to author decentralization is a cornerstone of blockchain technology, underpinning its design and functionality. This emphasis on distributed control stands in contrast to traditional, centralized systems. (Ahmed et al, 2022) By leveraging peer-to-peer networks and cryptography, blockchain creates an immutable public ledger, as described by (Davidson et al, 2018). This decentralized architecture offers several advantages, including enhanced transparency, security, and reliability across diverse applications (Ahmed et al, 2022).

(Cook et al, 2023) provide a detailed explanation of the main purpose of blockchain, which is to store data. Blockchain is sometimes compared to a conventional database, although it incorporates advanced security measures. (Sung and Park, 2021) emphasize decentralization as a fundamental role in identity management systems based on blockchain technology. This decentralization ensures that power over personal data is dispersed across network participants rather than being centralized. (Zubaydi et al, 2019) underline the advantages of blockchain's peer-to-peer distributed network, which offers increased computational power and network dependability.
While blockchain offers significant advantages, several studies have identified challenges that hinder its broader implementation. (Pillai et al, 2020; Wang et al, 2019) highlight concerns surrounding scalability, implementation, and the need for clearer regulatory frameworks.  Furthermore, researchers like (Spencer-Hicken et al, 2023; Zhou et al, 2020) emphasize the complexity of blockchain, requiring thorough analysis and evaluation to ensure successful integration. Despite these hurdles, the technology continues to advance, with suggesting that ongoing development will unlock innovative solutions in various sectors.

[bookmark: _Toc166432360]2.4 Key Concepts of Blockchain (Ledgers, Consensus, Immutability)

The ledger is an essential fundamental of blockchain technology serving as the foundation for the system security, decentralisation, and transparency. It offers a safe, transparent, and decentralised database for registering transactions and maintaining the accuracy of data in many industries and applications (Konig et al, 2020). Blockchain technology utilises a distributed ledger to guarantee transparency, security, and trust among participants by documenting transactions in a form that can be verified and cannot be altered. Although blockchain technology has the potential to bring numerous advantages, there remain numerous misunderstandings and misconceptions around it. This underscores the significance of clarifying and explaining the concepts of blockchains and distributed ledgers.
Cryptographic hashing functions play a pivotal role in upholding the integrity and immutability of data within blockchain systems. By  transforming data into fixed-length hash values using cryptographic algorithms, blocks of data are securely chained together (Jabarulla and Lee. 2021). This process ensures that any alteration to the data would result in a  detectable change in the corresponding hash value, thus safeguarding the immutability of the ledger. Furthermore, asymmetric cryptography (also known as public-key cryptography) is vital for secure communication and transaction authorization on blockchain networks. Its use of paired public and private keys enables the authentication of digital signatures, encryption of data, and secure exchange of information among participants (Nugraha et al., 2021).
(Shafay et al, 2022) delve into the core attributes of blockchain technology, emphasizing not just decentralization but also its capabilities for smart contracts, data immutability, and the use of consensus mechanisms.  These features, by enabling secure and transparent transaction platforms, contribute to improved business efficiency. (Yoon, 2019) further strengthens the case for blockchain adoption across various sectors, highlighting its advantages in finance and beyond. Specifically, (Yoon, 2019)  commends its immutable audit trail, robustness, data provenance, and enhanced security and privacy features.
The importance of standardization for widespread blockchain adoption and interoperability has been emphasized by (Konig et al., 2020). They underscore the need for standardized principles, interoperability mechanisms, scaling solutions, auditing practices, and clear regulatory frameworks to maximize blockchain's potential. Moreover, (Dai et al, 2019) suggest that the integration of blockchain with emerging technologies like IoT and AI presents significant opportunities for innovation and optimization across various fields.
As per the findings of (Wang et al, 2018) while blockchain technology offers advantages like decentralization, persistency, anonymity, and auditability, it also presents significant challenges. Key obstacles include scalability, security, privacy, and legal compliance, all of which can hinder its widespread adoption and effectiveness. These challenges highlight the ongoing tension between blockchain potential and the need to address technical limitations and regulatory concerns for broader implementation. They emphasize the necessity for continued research and development to ensure the technology is both scalable and secure for real-world use cases. (Kosmarski, 2020) highlights legal challenges as significant barriers to the broader adoption of blockchain technology.  This is particularly relevant for blockchain in trade finance, where regulatory uncertainties can hinder successful implementation.  Addressing issues such as the legal recognition of smart contracts, data privacy, and compliance with anti-money laundering (AML) regulations emerges as a critical area of focus for practitioners and researchers seeking to leverage the benefits of blockchain in trade finance.

[bookmark: _Toc166432361]2.5 Types of Blockchain (Public, Private, Consortium)

[bookmark: _Toc166432362]2.5.1  Public Blockchain
The concept of public blockchains enjoys widespread recognition as a foundational element of blockchain technology within the broader literature. Researchers such as (Meng et al, 2019) emphasize the permissionless aspect of public blockchains, granting open access for participation in the network, validation of transactions, and maintenance of the ledger. Well-known examples include Bitcoin and Ethereum, both leveraging public blockchains. This decentralized structure, lacking a central governing authority, is a key characteristic attributed to transparency and security in public blockchains (Tovanic et al, 2021).

[bookmark: _Toc166432363]2.5.2 Private Blockchain

Private blockchains represent a distinct category of blockchain networks, where access and participation rights are controlled by a central authority or a consortium of selected members (Fiore et al, 2023). (Bezuidenhout et al, 2022) highlights within these systems, consensus mechanisms are managed by pre-authorized nodes, and participation is restricted accordingly. Platforms such as Hyperledger Fabric and Ripple provide frameworks for deploying private blockchains (Holbl et al, 2018). Their governance models often reflect centralized tendencies, prioritizing control, and efficiency over the broader decentralization principles of public blockchains (Kim et al, 2021). (Sidorov et al, 2019) emphasize that private blockchains enforce strict read and write permissions, ensuring exclusivity of network participation.

[bookmark: _Toc166432364]2.5.3 Consortium Blockchain

Consortium blockchains have emerged as a hybrid model within the literature, seeking to balance aspects of both public and private blockchain structures (Li et al, 2020).  Rather than fully public access or centralized control, these networks are designed to function within a consortium of known and trusted organizations. This structure enables a degree of decentralization alongside efficiency and accountability. (Yu et al, 2020) notes that a typical consortium blockchain architecture employs a combination of super nodes and common nodes. This configuration aims to achieve a more equitable distribution of power and control within the network's governance.
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[bookmark: _Toc166433622]Figure 3:Comparison between public, consortium and private blockchain.
(Source: Emmanuelle Ganne, 2018)
[bookmark: _Toc165396996][bookmark: _Toc166432365]2.6 Smart Contracts
Smart contracts hold the potential to revolutionize trade finance by enabling direct transactions between manufacturers and customers, facilitating a model based on disintermediation (Queiroz et al, 2019). This transformation aligns with the broader trend of blockchain technologies streamlining traditional trade processes and fostering direct supply chain relationships. A key feature of this transformation lies in smart contracts ability to automate and govern various trade transactions. For instance, smart contracts can verify trade-related documentation, reducing loan risks and automating delayed or instalment payments, promoting greater efficiency and transparency throughout trade finance processes (Jihui et al, 2022).
Furthermore, smart contracts hold the potential to facilitate supply chain re-engineering through real-time process monitoring and control, potentially enhancing the efficiency of trade finance operations. This aligns with a growing body of research focused on blockchain ability to optimize supply chain management, fostering traceability, transparency, and improved decision-making throughout trade processes (Chang et al, 2019).
(Yli-Huumo et al, 2016) highlight smart contracts as a key feature of blockchain technology, enabling a decentralized approach to contract execution. Their work reflects the increasing interest in blockchain at that time and underscores a crucial research gap: the need to explore technical challenges beyond the dominant focus on the Bitcoin system. Smart contracts, as suggest, deserved more attention as a promising application of blockchain technology. This perspective aligns with the subsequent growth of research on smart contracts, investigating their potential and limitations across various domains.

[bookmark: _Toc166432366]2.7 Benefits of Blockchain-Powered Trade Finance for UK Companies
(Chang et al, 2019) emphasize the potential of blockchain technology to establish a transparent and secure platform for trade finance. This emphasis on transparency and security aligns with a core advantage of blockchain – its distributed ledger technology (DLT). DLT fosters trust by offering a decentralized record-keeping system that is resistant to tampering. This can significantly improve the efficiency and performance of companies by mitigating the risk of fraud and malicious modifications. Furthermore, the author highlights the transformative potential of blockchain for traditional financial instruments like letters of credit (L/C) and its potential integration with logistics monitoring. These features suggest that blockchain has the potential to fundamentally reshape trade finance operations. Ultimately, which will be in favour of the UK organisations.
(Bogucharskov et al, 2018) explore the potential benefits of integrating blockchain technology into trade finance processes. Their findings suggest that blockchain can streamline operations by reducing document processing times and transaction costs. Additionally, they highlight the potential for increased participation in trade finance and enhanced transparency throughout the process, which can be advantageous for companies involved. (Queiroz et al, 2019) highlight the need for businesses to adapt existing practices to harness blockchain technology within trade finance. This aligns with the growing recognition of blockchain potential to transform trade finance in several ways, including enhanced transparency, security, and efficiency (Queiroz et al, 2019). (Chod et al, 2020) further strengthen this argument by (Queiroz et al, 2019) demonstrating how blockchain-enabled transparency in supply chains can lead to improved financing conditions for businesses. Specifically, they suggest that increased transparency can reduce information asymmetry, allowing enterprises to secure better financing terms with lower signalling expenses.
(Kshetri, 2019) emphasizes the transformative potential of blockchain technology and smart contracts for international trade. These technologies offer several key advantages, including increased transparency, reduced fraud, and enhanced efficiency throughout trade finance processes. This aligns with a growing body of research exploring how blockchain can streamline complex trade transactions and foster trust among participants.
(Tijan et al, 2019) highlight the potential of blockchain technology to address inefficiencies within trade logistics. They identify challenges such as order delays, damaged goods, data errors, and redundant data entry, all of which can be mitigated through blockchain's capabilities. Blockchain can eventually save costs and build trust among trading partners, which will help trade finance companies by streamlining logistics operations and improving transactional reliability.
However,(Ozili, 2019) cautions that while blockchain offers numerous advantages for financial intermediaries, challenges remain that could hinder wider adoption and regulatory approval. This balanced perspective, acknowledging both benefits and drawbacks, is crucial for understanding the potential impact of blockchain on trade finance.
Blockchain technology, still in its initial stages, sparks ongoing debates among researchers and practitioners regarding its optimal implementation within trade finance. Acknowledging its potential for revolutionizing the trade finance landscape, (Ibrahim and Truby, 2021) highlight significant advantages of blockchain. These include faster, secure, cost-effective, and streamlined processes, along with enhanced trust between importers and exporters. They further emphasize its potential to reduce paperwork, increase operational efficiency, and mitigate risks. Importantly, they also acknowledge challenges related to regulatory oversight and governance, aligning with ongoing discussions on effectively managing blockchain implementations. (Queiroz et al, 2019) identify a crucial barrier to blockchain adoption in trade finance: the limited understanding among academics and professionals of its potential to revolutionize traditional business models. This knowledge gap can contribute to ongoing discussions and debates regarding the feasibility and practical applications of blockchain within trade finance. (Saberi et al, 2018) argue that blockchain technology provides transparency and traceability in supply chain management. Companies may be hesitant to adopt blockchain technology in trade finance due to worries around scalability, interoperability, and regulatory issues, all of which are crucial considerations in this field.
(Chang et al, 2019) investigates the potential benefits of blockchain-based platforms for international trade participants. Their findings suggest that a key advantage lies in the technical reengineering of financial processes through smart contracts. This can lead to greater efficiency, reduced reliance on intermediaries, and enhanced transparency throughout trade finance. These factors can ultimately streamline trade operations and foster increased confidence among trading partners. (Ioannou and Demirel, 2022) emphasize the possibility of blockchain technology to advance trade finance. They highlight its ability to reduce inefficiencies and increase visibility among supply chain participants, thereby addressing fundamental challenges within the field. Specifically, their work suggests that blockchain can reduce information asymmetry and improve the efficiency of information flows. These enhancements ultimately benefit businesses engaged in trade finance.
(Kim and Shin, 2019) investigate the impact of blockchain technology on partnerships within trade finance. While they acknowledge the potential benefits of blockchain characteristics, information transparency, immutability, and smart contracts and their findings suggest a potential disconnect between these features and actual growth in partnership efficiency. This implies that organizations implementing blockchain in trade finance may encounter challenges in fully leveraging these qualities to optimize both partnership growth and efficiency.

[bookmark: _Toc166432367]2.8 Issues and challenges associated with blockchain technology in trade finance
(Wang, 2022) At present, blockchain technology is in the theoretical stage and has not been extensively applied, the research has been going on and few companies like IBM, Deloitte, HSBC Bank have done few projects on it. There are still numerous issues to be resolved. Currently, the application of blockchain technology to address the issues in trade finance by companies and banks is still purely theoretical and has not yet been put into practice.
In literature, several authors (Ioannou and Demirel, 2022; Chang et al, 2019; Saberi et al, 2018; Ozili, 2019) revealed that there are multiple challenges involved while implanting the blockchain technology in trade finance. While some researchers express optimism about blockchain capacity to revolutionize trade finance (Rijanto, 2021) others caution that practical implementation faces hurdles. These include a lack of technical expertise across the trade finance ecosystem, challenges in achieving collaboration among diverse stakeholders, and complexities in integrating blockchain with existing IT infrastructure (Kaur et al, 2022; Ioannou and Demirel, 2022). A significant barrier to the integration of blockchain technology within the trade finance sector, particularly for small and medium-sized enterprises (SME), is the prevalent lack of technical knowledge and expertise surrounding its implementation (Kaur et al., 2022). 
(Hellwig and Huchzermeier, 2019) questioned 147 industry experts in the trade finance ecosystem who are familiar with trade finance, and the primary adoption barriers identified by the experts were a lack of subject matter expertise, as well as legal and jurisdictional uncertainties. Bryan Maloney of Stenn International, a trade finance investment fund, expressed concerns about jurisdictional uncertainty. Maloney stated that, in order to assure reliable operations, the company only transacts in nations with enforceable legislation.
While acknowledging the promise of blockchain technology in the trade finance sector, (Lipton., 2018) stresses the potential difficulties of its direct integration into trading processes. His work specifically addresses the obstacles associated with implementing blockchain solutions for clearing and settlement within trade finance. This suggests that the technology applicability across all operational trade areas may be limited
(Zhang et al, 2020) The blockchain technology encompasses various fields of advanced technologies that are merged together, resulting in high expenses and obstacles during development. The process of adding a new block to the blockchain typically requires approximately 10 minutes. Therefore, the capacity of each block is limited to 1 MB and the online capacity permits a maximum of eight transactions per second. The blockchain technology lags significantly behind the current third-party payment system called Alipay, which has the capability to process hundreds of transactions each second. Blockchain utilises a programmed algorithm to establish the credit guarantee of a trusted middleman. Nevertheless, the system's data is non-reversible, hence increasing the complexity of recovering it in the event of a lost or leaked private key or password. This could lead to an irreparable loss of customer assets. While the blockchain is theoretically resistant to violent cracking due to its explicit technological logic, there is still a chance of data breach through the exploitation of a large number of zombies or the operation mode of a trade unions cluster. Consequently, it is imperative to mitigate technical risks, such as the threat of hackers, when developing blockchain technology.
(Gupta et al, 2019) With the increase in cross nation trade, interoperability and compatibility are a few of the major hurdles the technology needs to overcome. The integration of the blockchain-based paradigm with the current system possesses a big issue. On the contrary, elimination of the current system is also not practicable, as the trading system will grind to a standstill. When it comes to privacy, not all traders would trust this new automatic method. The system may be hackable, data may be lost, or someone can tamper with the identity of an individual. It is vital for the blockchain network to guarantee data integrity.
(Gupta et al, 2020) While blockchain layered security with encryption offers robust protection, it necessitates a more intricate approach to access control. Multiple employees or users require varying access levels depending on their roles within the network. This necessitates a well-defined permission structure to prevent unauthorized access and potential breaches. Furthermore, the private key, which serves as the cornerstone of user control and security, must be meticulously safeguarded. Leakage of the private key could have disastrous consequences, leading to complete loss of access and control over assets. Implementing and managing these safeguards adds a layer of complexity to blockchain network management. (Saihi, 2021) As discussed earlier, immutability is a core strength of blockchain technology, guaranteeing tamper-proof transaction records. This very feature, however, presents a challenge. Unlike traditional systems where errors can be rectified, blockchain transactions are irreversible. This creates a "point of no return" where mistakes or fraudulent activities become permanently etched onto the distributed ledger. Finding a balance between immutability and the ability to address errors or regulatory requirements like the "Right to be Forgotten" remains an ongoing area of exploration within blockchain research.

[bookmark: _Toc166432368]2.9 Conclusion of Chapter
A review of the literature demonstrates the potential benefits of blockchain technology within trade finance in the UK, particularly in enhancing security, transparency, and efficiency (Chang et al., 2019; Kowalski et al., 2021). However, a distinct research gap exists in examining the precise implications of blockchain integration for UK-based businesses, especially within the context of the UK's regulatory framework. Furthermore, while studies emphasize blockchain potential (Xie and Li, 2021), few critically assess its scalability and interoperability limitations within the complex realities of UK trade networks. This thesis aims to address these gaps and explore how blockchain can be tailored to serve as a practical solution for UK companies, seeking to navigate the complexities of trade finance.
This chapter has highlighted the inherent inefficiencies of traditional trade finance processes within the UK and presented blockchain technology as a transformative solution. Through a critical examination of the literature, the transformative potential of blockchain in enabling secure, streamlined, and accessible trade finance has been established. However, specific challenges surrounding scalability, regulation, and adoption remain. This thesis will contribute to the field by exploring these challenges and proposing practical strategies for successful blockchain integration within the UK trade finance ecosystem. In doing so, this research aims to provide stakeholders with a roadmap for leveraging the benefits of blockchain to bolster UK trade competitiveness.

















[bookmark: _Toc166432369]Chapter 3. Research Methodology 

[bookmark: _Hlk165932323]This section details the case study methodological strategy employed in this research, which adheres to the 'Research Onion' model proposed by Saunders, Lewis, and Thornhill (Saunders et al, 2007)
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[bookmark: _Toc166433623]Figure 4: The research onion
(Source: Saunders et al, 2007)

[bookmark: _Toc166432370]3.1 Research Philosophy
We have utilised epistemological philosophy to gain insights into the development of trust relationships in blockchain-enabled trade finance. The authors detailed case studies provide practical examples of applying a subjective view of epistemology. In this scenario, the authors had to approach the interpretation of reality from a subjective standpoint, assuming that there was a mutual understanding between the investigator and subject, and that the phenomena were examined as the study progressed. Due to the diverse and subjective nature of social constructs, their refinement relies heavily on the interaction between the researcher and the respondent (Rashid et al, 2019).
This approach focuses on the processes of knowledge formation and validation within financial transactions, particularly relevant to scholars investigating the impact of blockchain on trade finance (Kowalski et al, 2021). By exposing the underlying tenets and assumptions of blockchain integration, this philosophical method sheds light on the epistemic underpinnings of security, trust, and transparency in these transactions. It is important to acknowledge that while epistemology provides a valuable foundation, it can be further enriched by complementary methodologies for a more comprehensive analysis.

[bookmark: _Toc166432371]3.2 Research Method

[bookmark: _Toc166432372]3.2.1 Research designs and approaches
The reason we have chosen case study method. Since our objective is to contribute to new theory building and our questions are explorative. In the field of management studies and technology, case studies are conventionally utilized for new theory development, especially in the initial phases where key variables and relationships are being explored (Crasnow, 2012). Case studies are especially helpful in connecting theory to practice, exploring unusual situations, and producing insightful insights that can inform theory modification and adaptation (Kressel, 2009).
Case study research technique has been a subject of attention across several fields, with writers providing differing opinions on its applicability and value. (Baxter and Jack, 2008) says it provides an extensive view of the research process from the researcher's perspective and acts as a tool for comprehending the dynamics seen in individual contexts. (Meyer, 2001) The author says case study as methodology entails analysing specific events in depth, often implementing qualitative research methods such as case studies, interviews, and observations. 
According to (Thomas, 2011), a case study is a methodical analysis of a goal from multiple perspectives to gain a better understanding. However, the case study may also involve exploration to enhance comprehension. Case study results can help analyse competitive strategies, implement company projects establish theories, and evaluate system effectiveness. From a qualitative standpoint, case studies aid in the understanding of chosen topics; nevertheless, while deciding whether to use a single or multiple case study, one must take representativeness, costs, contexts, and research aims into account.
(Chang et al, 2019) says researchers can analyse data both within and across different settings by using multi-case studies. Even though the implementation process may be costly, time-consuming, or complex, this comparison approach enables a comprehensive knowledge of how particular phenomena evolve. Researchers can more easily find similarities, provide explanations, and construct strong hypotheses based on actual data when they compare several cases. This paper compares and contrasts different blockchain integration in trade finance by using a multiple-case study methodology and comparative analysis (Yin, 2018).
An additional justification for not conducting a systematic review covering 50 articles is that the technology was established in 2008 for bitcoin, and since then, leading global banks and corporations such as HSBC, IBM, Barclays, etc. As I have mentioned in Introduction section, and others have been engaged in pilot projects. Consequently, an absence of research papers has emerged in the area of blockchain technology integration trade finance in the UK.

Prior researchers have used multi- case study as their research methodology, focused on evaluating the potential benefits of blockchain technology in attaining important supply chain goals, such as reducing costs, increasing speed, ensuring reliability, and promoting sustainability, etc. (Kshetri., 2018; Chang et al., 2019; Kowalski et al., 2021; Kumar et al., 2023; Rijanto., 2021).

[bookmark: _Toc166432373]3.3 Data collected method and analysis

[bookmark: _Toc166432374]3.3.1 Key Considerations for selecting cases 

To ensure a comprehensive exploration of blockchain enabled trade finance, this research employs a case selection strategy. (Seawright and Gerring, 2008), says this approach involves incorporating both extreme and diverse cases to enhance the breadth of analysis. Extreme cases are represented by pioneers and early adopters of blockchain technology in trade finance, while diverse cases include those focused on cost reduction, transparency, and vulnerable to fraud. Case information was gathered from google scholar, company websites, news, academic reports and conference papers. This multi-source approach aimed to identify relevant cases both within the UK and globally, ensuring that each selected case had sufficient secondary data available for in-depth analysis, as recommended by (Chang et al, 2019). HSBC, the United Kingdom oldest bank, has conducted pilot studies worldwide to evaluate the effectiveness of blockchain technology in trade finance across various levels, a factor considered in this research (HSBC, 2024).

Table 1 highlights the critical pain points plaguing traditional trade finance processes in the UK and examines the transformative potential of leveraging blockchain technology for streamlining trade finance processes, particularly those involving, digitizing documentation. The table identifies traditional trade finance reliance on manual, paper-based systems, lack of transparency, and susceptibility to fraud as problematic areas. It proposes that blockchain technology, through its inherent features of secure, digitized records, distributed ledgers, and smart contract capabilities, can significantly address these prevalent issues. Specifically, it suggests that blockchain-based L/C can foster greater efficiency, trust, and security in global trade transactions by reducing reliance on intermediaries and fostering transparency throughout the process.
[bookmark: _Toc166433666]Table 1: Transforming Trade Finance with Blockchain
(Source – Mistry, 2024)

	Issue in Trade Finance
	Pain Points
	Potential Solutions with Blockchain

	Trust Mechanism
	Reliance on central intermediaries (banks)
	Distributed ledger establishes trust, reduces need for intermediaries

	Fraud & Authenticity
	Risk of alteration, disputes, malicious activity
	Immutable records prevent tampering, smart contracts enforce rules

	Document Processing
	Paper-based, slow, error-prone
	Digitized documents, shared ledger streamline processes, reduce errors

	Transactions
	Risk-averse, dependent on third parties
	Smart contracts automate transactions, mitigate risk

	Bills of Lading
	Intensive paperwork, delays in ownership transfers
	Digital B/Ls, streamlined transfers, blockchain-based identification

	Information Flow
	Manual, time-consuming, vulnerable to attacks
	Event-driven smart contracts, tamper-proof consensus, increased security

	Traceability
	Complex processes, handovers obscure ownership & status
	Shared ledger tracks assets, verifies ownership, enhances transparency



[bookmark: _Toc166432375]3.4 Selected Case

[bookmark: _Toc166432376]3.4.1. Case A: Blockchain and Ornua (L/C)
Barclays recently announced a collaboration with Wave, the cutting-edge start-up. Wave revolutionary blockchain-based technology enables all parties to access, transfer title, transmit shipping documents, and other original trade data across a secure decentralised network, eliminating many of the current inefficiencies in international trade. On 6th September 2016, the world first worldwide trade was conducted using a blockchain-based L/C. Traded items were butter and cheese, worth of $100,000. The Ornua-Seychelles trade agreement, handled by Barclays, provides a fascinating case study of blockchain technology transformative potential in global trade finance (Barclays, 2016). Historically, the dairy trade has experienced issues due to slow, paper-based transactions and the possibility of fraud. Barclays pioneering use of a blockchain-based letter of credit solved these restrictions in a historic transaction between Ornua and the Seychelles Trading Company. Blockchain technology has substantially cut transaction times from an average of 20 days to 4 hours. This efficiency gain helps all players, including importers, exporters, and banks, while the technology inherent transparency improves security. This case study demonstrates blockchain ability to improve trade finance processes and minimise risk across a variety of businesses and globally traded commodities (Ornua, 2016).

[bookmark: _Toc166432377]3.4.2. Case B: HSBC and Shenzhen MTC (Paper less trade)
HSBC co-founded Voltron, a shared blockchain platform. HSBC sent a digitised L/C on behalf of Shenzhen MTC to another Hong-based MTC their parent company. It was the world first cross-border RMB-based blockchain L/C. The cargo included the export of raw materials to the parent firm. On behalf of MTC, HSBC evaluated, confirmed, and submitted the necessary trade papers to the platform, allowing transactions to be completed within 24 hours. Previously, utilising paper-based papers, the same procedure may take 5 to 10 days. The application of digital technologies makes trade financing easier, quicker, and more transparent. The transaction is the latest milestone in HSBC attempts to promote RMB internationalisation using blockchain in trade financing (John, 2019). This case study is a demonstration that we can go towards paperless trade in the future in the United Kingdom, as last year in September the government has passed the law on trade finance. This would be beneficial for the companies by adopting technology.
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[bookmark: _Toc166433624]Figure 5: Reduction in costs from paperless to digital trade
(Source - UNITED KINGDOM | CREATING A MODERN DIGITAL TRADE ECOSYSTEM, n.d.)

[bookmark: _Toc166432378]3.4.3 Case C. Marubeni and Mizuho 
On 6th July 2017, utilising blockchain technology the Japanese companies Marubeni and Sampo said all trade related process, from issuing the letter of credit to delivering papers, were done totally via a digital platform in this initiative. 
Trade transactions require the exchange of certain information, such as the nation of origin and product characteristics, which can vary across different transactions and include numerous parties. The complexity of the information has impeded digitization efforts thus far, and still necessitates a substantial amount of documentation results in elevated expenses and administrative tasks worldwide. The transaction was carried out entirely via the DLT-enabled IBM Hyperledger Fabric platform. Figure 6 illustrates the workflow of the transaction (Marubeni Corporation, 2017).
[image: A diagram of a process]
[bookmark: _Toc166433625]Figure 6: Transaction process between Marubeni and Mizuho
[bookmark: _Hlk166075310](Marubeni Corporation, 2017)

[bookmark: _Toc166432379]3.4.4 Case D: Maersk and IBM
In September 2016, Maersk, a global shipping leader, partnered with IBM to pilot a blockchain-based system for tracking floral shipments from Mombasa, Kenya to Rotterdam, Netherlands. The primary goals were to improve logistics monitoring, enhance shipment traceability, and address the significant paperwork burden associated with container shipments. The collaboration aimed to digitize documentation and create a transparent platform for all stakeholders involved in the shipping process. Document signatures were converted into encrypted digital signatures to prevent counterfeiting, and Hyperledger Fabric was utilized as the shared, immutable ledger for all participants. This verified record was designed to simplify international transactions by eliminating the requirement for physical documentation and related procedures, which frequently resulted in disagreements and shipment delays. The implementation of blockchain-based shared ledgers can help prevent or significantly decrease the occurrence of fraud and the burdensome expenses associated with managing paper paperwork. Maersk indicated that an estimated one-fifth of the cost was reduced in terms of the actual physical transportation of goods. This project notably offered shipping visibility based on participant consent levels (Chang et al, 2019), allowing for the viewing and tracking of customs clearance records and bills of lading to enhance transparency and data accuracy. Looking forward, the project emphasized the potential of integrating blockchain with the Internet of Things (IoT) for further advancements. It also encouraged research into improving the efficiency and effectiveness of blockchain-based trade systems (Deutsche Bank, 2017).
[bookmark: _Toc166432380]3.4.5 Case E: HSBC and Cargill via Voltron
In 2018, HSBC has performed the world first commercial trade finance transaction by using blockchain technology with Cargill a US food and agriculture company. HSBC used a platform developed by a startup R3 called Corda, the pilot project includes the shipment of soybeans from Argentina to Malaysia. This prototype project inherently took advantage of blockchain characteristics to minimise human processes and paperwork. Traditional long exchanges of export documentation were largely minimised with a corresponding reduction in expenses. Figure 7 displays the process flow (in terms of a sequence diagram, SD) along the trade financing life cycle. ING and HSBC are serving as intermediary banks to bridge the transaction between Tricon Energy (buyer) and Reliance Industries (seller). Both banks are Voltron L/C consortia members using R3’s Corda technology.
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[bookmark: _Toc166433626]Figure 7: Flow between nodes and the trade finance cycle on Corda (Source: Chang et al, 2019)
Corda is a distinct open source blockchain platform designed for businesses. It diverges from traditional blockchain models through its ability to limit data sharing to only essential transaction information and its compatibility with existing infrastructure, enhancing interoperability. Corda is built for permissioned networks, enabling secure management of legal contracts and data among trusted parties. It prevents unnecessary data exchange within the network and grants access control to dominant entities, such as banks.
[bookmark: _Toc166432381]3.5 Ethical Considerations

This research acknowledges the sensitivity of data within the trade finance sector and the ethical implications of implementing blockchain technology. To ensure the ethical conduct of this study, the following considerations were carefully addressed.

Data Privacy and Confidentiality - Given that trade finance data often contains proprietary information, strict confidentiality protocols were adhered to. Data collection and analysis focused primarily on secondary sources (published reports, case studies, etc.) to minimize the risk of exposure of sensitive business information. In cases where primary data was obtained (e.g., interviews, pilot projects), participants were informed of the study purpose and provided explicit consent for their anonymized insights to be used in research (Ibrahim and Truby, 2021).

Transparency and Potential Bias - This research aims to provide an objective and balanced analysis of blockchain impact on trade finance. To mitigate potential biases, a diverse range of literature was reviewed, including sources both supportive and critical of blockchain technology. Furthermore, the limitations of the case study approach were openly acknowledged, recognizing that the focus on early adopters may not fully represent the challenges of widespread adoption (Holbl et al., 2018).

Data Security and Integrity - Given blockchain immutable nature, ethical considerations were extended to ensuring the accuracy and security of data recorded on the blockchain. Any potential risks of unauthorized access or tampering were addressed by evaluating the security protocols of existing blockchain platforms used in trade finance (Hellwig and Huchzermeier, 2019).

Environmental Impact - As blockchain technology can be energy intensive, the potential environmental implications of its adoption in trade finance were considered. This research explored ongoing developments in sustainable blockchain solutions and made recommendations for mitigating the carbon footprint of blockchain based systems.

Regulatory Compliance - The research carefully evaluated the existing legal and regulatory framework in the UK pertaining to trade finance and data protection. The analysis identified potential areas requiring adaptation to accommodate blockchain-based systems, and recommendations were made for future policy adjustments (Gupta et al, 2019).

By addressing these ethical considerations proactively, this research strives to ensure that the exploration of blockchain in trade finance is conducted responsibly, with respect for individual privacy, data security, and fairness for all stakeholders. This commitment to ethical principles aims to contribute to the broader development of blockchain technology in a manner that benefits the UK economy while upholding the highest standards of academic integrity and societal responsibility.

[bookmark: _Toc166432382]3.6 Conclusion
This research employed a multiple case study approach grounded in an epistemological philosophy to explore the potential of blockchain technology within trade finance processes. This methodological framework was particularly appropriate given the exploratory nature of the research aim and the focus on subjective interpretations how companies can get benefits by implementing blockchain in trade finance. The case studies examined provided valuable insights into how blockchain features can streamline traditional processes, increase transparency, and enhance trust between participants in trade finance transactions.
The comparative analysis of the cases revealed both specific benefits and challenges of blockchain integration within varying trade contexts. For instance, paper less trade, fraud prevention, trust issues, reliance on intermediaries. The case studies also highlighted that while blockchain holds significant promise, challenges remain surrounding scalability, interoperability, and the need for clear regulatory guidelines.
While the case study approach offered rich insights, it is crucial to acknowledge its limitations. The focus on early adopters and successful pilots may not fully reflect the complexities of broader implementation within the dynamic UK trade landscape. Further research using multi-case study methods approaches, including qualitative analysis, could provide a more comprehensive understanding of the long-term impact and scalability of blockchain solutions in trade finance.

Overall, this research methodology established a strong foundation for investigating the intricate relationships between blockchain technology, trust mechanisms, and trade finance efficiency. The findings contribute to the evolving theoretical understanding of blockchain applicability and highlight the need for industry specific research in the UK to guide successful adoption.




















[bookmark: _Toc166432383]Chapter 4. Findings

This section discusses the properties of the selected cases and discusses the justification of the blockchain in trade finance. We use the underlying thinking of each endeavour for clarity on the motivation for a blockchain intersection trade finance. Moreover, we study the importance of blockchain in L/C, transparency, and paper less trade reaching various aims of trade finance in the United Kingdom.

[bookmark: _Toc166432384]4.1 Presentation of findings

In overall, trade finance depends significantly on centralised operating systems. Banking institutions function as the major trust providers, processing L/C transactions. Banks continue to play an important role as the dominant player in the blockchain ecosystem. Banks handle trade finance transactions and audits mostly because of security and trust concerns. In the field of trade finance, a consortium chain is recommended among the different types of blockchain. Selected scenarios indicate a consortium blockchain as the optimum platform type to strengthen the governance of financial transactions. Smart contracts, as self-executing code embedded within blockchain platforms, have the potential to revolutionize trade finance by automating and enforcing contractual obligations. Their event-driven nature enables the seamless automation of business processes, enhances the traceability of goods and transactions, and facilitates the interaction of multiple smart contracts within a single transaction. In the context of (L/C), smart contracts can streamline payment processes by automatically releasing funds upon the fulfilment of predefined conditions, while ensuring all parties have access to verifiable proof of transaction legitimacy.
Furthermore, the modular design of smart contracts, akin to functions in computer programming, allows them to interact with and trigger one another, adding a layer of flexibility and adaptability to complex trade transactions. Key trade parameters, such as quantities, dates, and shipment requirements, can be dynamically adjusted and verified within the smart contract logic. This not only reduces administrative overhead but also ensures the accurate and timely execution of trade agreements, fostering greater efficiency and trust between trading partners.

It is underlined that blockchain based solutions increase reliability and responsibility for trading players. As illustrated by the Ornua and Mizuho/Marubeni example, trade participants were held accountable for their actions and were compelled to adhere by the norms provided in trading agreements. Important contractual terms specify how transaction logs generated by participant interactions are placed into the shared ledger. Transactional data is checked and verified in a collaborative network to prevent tampering. The blockchain can also help with digital asset identification and transfer, which simplifies trade finance procedures during several transfers. It is emphasised that blockchain based platforms encourage trading players to be accountable and reliable. For example, the Ornua and Mizuho/Marubeni the circumstances show that trade participants were responsible for their actions and had to follow the rules specified in trade documents. Crucial terms of the contract specify how participant interactions transaction records are added to the shared ledger. The validations and inspections of transactional data by a cooperative network evade attempts at manipulation. Furthermore, the blockchain can help identify and move digital assets, which simplifies trade finance procedures during several transfers.

Nevertheless, important effect factors including traceability, cost savings, user experience, and system transparency might need more research. Regarding network theories and technological acceptance, researchers have focused on blockchain adoption patterns in the supply chain finance. The creation of trust free systems, cost savings, more efficiency, improved transparency, and accountability are the main factors that researchers have emphasised for blockchain adoption. Furthermore, it is obvious that the blockchain is now limited in terms of technology. The usual challenges of block size, transaction speed, privacy issues, and scalability are negatively impacting corporate readiness for commercial investment. To fully benefit from blockchain technology, more participants—such as customs agents and governmental organizations might be required to produce a network effect overall.
Furthermore, how digitally advanced conventional documents are could affect how well a blockchain system works. Future acceptance and development of blockchain based trade finance are greatly influenced by issues including scalability, platform standard, legal impact, distributed governance, and social impact.

[bookmark: _Toc166432385]4.2 Discussion of Results

Table 2 presents the integration of blockchain technology on improving trade finance.
We examine five key elements related to the implementation of blockchain processes and show how they relate to various scenarios.
[bookmark: _Toc166433667]Table 2: Blockchain integration in trade finance
(Source – Mistry, 2023; Chang et al, 2019)
 
	Impact Dimension
	Blockchain Role
	Applied Scenario
(Selected Cases)

	



Transparency
	
The distributed shared ledger supports auditable records of transactions.
	
Records of shared transactions (A–E)

	
	Utilising its shared database, its participating nodes cooperatively verify important transactions or property transfers
	
Consensus Building (A – E)

	
	
	Identity hashing with assets/documents (A – E)

	
	
Physical property digitalization and formation of immutable transactions on the universal shared ledger
	
Digital signature and validation (A – E)

	
	Lowering fraud and fake goods and documents along the whole transaction process
	
Consensus mechanism (A – E)


	

Information transmission
	Allowing time-stamped, confirmed transactions to be broadcast
	Using transaction nodes to look for records (A – E)

	
	Automated trading activity execution on Blockchain
	
Consensus mechanism (A – E)

	

Traceability
	Visualisation of the actual movement of products and paperwork
	

Event-driven mechanism (A - E)

	
	
Notifications real time

	

	
Cost 

	
Simplifying administrative procedures 

	
lowering the amount of paper-based document (A-E)

	
Incorporation of IoT
	

Facilitating storage of tracking records
	
reduction of manual procedures (A – E)



The blockchain enhances trade finance in several ways. In order to assess the implications of blockchain-based trade finance, especially in supporting an payment process, we looked at five important elements of the blockchain in this research: transparency, information transfer, traceability, disintermediation, cost, and the integration of IoT.

[bookmark: _Toc166432386]4.2.1 Transparency

In a blockchain based trading system, participant nodes store and replicate transaction records permanently. To increase auditability and transparency, transaction records may be examined and blockchain data may be readily accessed. The data is shared by the blockchain participating nodes to accomplish this. This decreases the danger of fraud and other undesirable conduct by doing away with, or at least significantly reducing, the need for verified trustworthy parties and a consensus process. Additionally, individuals may independently confirm their identity because of digital property/assets and the blockchain technology. It generates an audit that may be verified by tracking. The ownership transfer and identity verification are therefore more visible and auditable during transactions. Participating parties profit as a result of a drop in the cost of such confirmation.

[bookmark: _Toc166432387]4.2.2 Information transmission
In these scenarios, the blockchain enables trading parties (banks, importers, exporters, and carriers) to share common distributed ledgers for trade finance. Smart contracts may be used to digitalize trade papers and allow trade operations to be carried out automatically with specified codes. Furthermore, parties may communicate critical information more easily when using event-driven systems. Thus, by greatly lowering trade friction and the awkward transfer of objects and paperwork, it would be feasible to obtain virtually real-time process status response. For example, IBM and Maersk reduced the number of days it took to transmit documents by a few hours or fewer by using a blockchain L/C. Trade processes may be released from the need for recurrent confirmation or human checks, which are required in traditional trade logistics/payment scenarios, through the use of related IoT technologies and the introduction of smart contract event mechanisms.

[bookmark: _Toc166432388]4.2.3 Cost 
One of the main issues with marketing L/C financial methods is cost. Businesses have invested a lot of money in reducing the administrative complexities of trade in cross-border transactions. Transfers between shipping routes have reduced process flow efficiency and reduced corporate competitiveness when using alternative payment methods, like inter-firm trade credit. Comparing the blockchain to conventional payment methods, trade procedures might be streamlined, and requirements reduced. The primary cause is the decline in centralised service providers' costs. The removal of paperwork results in substantial cost reductions when considering international trade. The unchangeable shared ledger of the blockchain guarantees large cost savings. Along with a significant reduction in the amount of time and labour required for document processing, manual paper-based operations are also removed. Practitioners now feel more confident about the way digital assets and documents are transported internationally thanks to Maersk case. From the standpoint of transaction cost economics, blockchain applications can also be used to lower associated costs including those associated with bargaining, searching, and policing.

[bookmark: _Toc166432389]4.2.4 Traceability 

Shipment handovers have affected logistics traceability, which has hampered efforts to improve trade performance. Traders frequently wait for an alert to trigger specific business operations, such as paying for goods upon delivery or presenting paperwork. Implementing smart contracts on the blockchain allows for the automatic communication of status changes, which serves a parallel purpose. Similarly, trade document tracking follows from similar ideas. Through the application of cryptographic methods that aid in the realisation of integrity and the avoidance of counterfeiting, the blockchain enables the digitalization of trade papers and the attachment of such documents.

[bookmark: _Toc166432390]4.2.5 Incorporation of IoT

Scholars have affirmed the growing practical significance of IoT in blockchain applications. A lot of logistics-related data, including asset ownership and location, are involved in the trade journey. Property communication is made possible via IoT. On the other hand, information exchange between various parties' assets and devices is hampered by a lack of trust. Because it is an unchangeable record, the blockchain might bridge the trust gap and make it easier for applications like source tracking, progress monitoring, and machine-to-machine transactions to function within the Internet of Things. Previous studies focused on features including shipping environments, provenance and logistics tracking, and the integration of blockchain and IoT [50]. These efforts are worthwhile, and the increased security and interoperability they may bring with them could improve the entire IoT ecosystem. The combination of these two technologies improves accurate tracking, which benefits trade participants as well.

Interest in blockchain use cases is rising in the trade finance sector. Several pilot programmes anticipate using the distributed ledger network to their advantage. The blockchain's tamper-proof and immutable properties could open up significant possibilities for supply chain reform. The blockchain and related smart contract technology, among other uses, provide improved process automation, traceability, and transparency. In the context of uncertainty and mistrust towards counterparties, several stakeholders within the international trade ecosystem engage in business operations. Through the expansion of network effects—the idea being that the more users there are, the greater the collaborative effect—a blockchain-based platform increases its performance. When considering the pursuit of blockchain-based solutions, network effects are crucial. Based on the previous conversation about these case studies, it is anticipated that a thorough integration of blockchain B/L, invoicing processes, and the Internet of Things will result in a potential paradigm change in blockchain L/C. The creation of comprehensive trade party collaboration may be made possible by the integration of associated blockchain applications. Additionally, it is recommended that these efforts be focused on reducing the amount of paperwork processed in order to enhance the performance of trade finance overall. Furthermore, the use of blockchain L/C in global trade finance may make distributed governance and process automation easier.
From a managerial perspective, the commonalities across all the cases highlight the potential of the distributed shared ledger, which seeks to revolutionise the way companies handle asset transfers and payments. Furthermore, the cooperative network is essential. Given that the blockchain network operates best in a context with various participants, the trading ecosystem may advance to a more efficient level.

[bookmark: _Toc166432391]Chapter 5. Conclusions and Recommendations
This chapter will wrap up the research by summarising the main findings of the integration of blockchain technology in trade finance, along with the research aim, questions, and discussing the value and contribution of the research. Additionally, we will examine the research paper limitations and offer suggestions for further research.

[bookmark: _Toc166432392]5.1 Conclusions based on research questions
This research investigating blockchain integration in trade finance: Reshaping the future is the goal of this study. The findings show that integrating blockchain technology into trade finance is feasible and has the potential to greatly enhance trade finance procedures. Additional research reveals that the use of blockchain in trade finance can have positive effects on paperless trade, mutual trust between parties, fraud avoidance, trade digitization, and more.
Objective 1: How does the adoption of blockchain technology specifically transform traditional trade finance practices within the United Kingdom.
The adoption of blockchain technology is reshaping the landscape of trade finance in the United Kingdom, marking a pivotal shift away from traditional practices. This study has illuminated the transformative power of blockchain, demonstrating its capacity to streamline processes, mitigate risks, and enhance efficiency across the trade finance ecosystem.
Specifically, blockchain inherent features of transparency, immutability, and automation have proven instrumental in revolutionizing key aspects of trade finance. The digitization of trade documents through blockchain has significantly reduced the reliance on paper-based processes, leading to faster transaction times and reduced costs. The implementation of smart contracts has enabled automated payments and the execution of pre-defined conditions, minimizing the potential for fraud and disputes. Furthermore, the creation of secure, shared ledgers has fostered trust and transparency between trading partners, facilitating smoother transactions and improved collaboration.
While challenges remain, such as the need for robust regulatory frameworks and widespread industry adoption, the findings of this research underscore the significant potential of blockchain to revolutionize UK trade finance. The technology capacity to enhance transparency, reduce costs, and improve efficiency has the potential to unlock new markets for businesses, particularly small and medium-sized enterprises, and solidify the UK position as a global leader in trade.
As the adoption of blockchain technology continues to gain momentum, it is evident that its impact on UK trade finance will be profound and lasting. The insights gleaned from this study offer a roadmap for future strategies and policies aimed at harnessing the full potential of blockchain to create a more efficient, secure, and accessible trade finance landscape in the United Kingdom.
Objective 2: What are the specific advantages that incorporating blockchain technology offers to companies engaged in trade finance within the United Kingdom.
The incorporation of blockchain technology presents a compelling value proposition for companies involved in trade finance within the United Kingdom, offering a range of distinct advantages that enhance efficiency, security, and competitiveness for example (HSBC, Barclays, and Lloyds).
One of the most significant advantages lies in the realm of streamlined processes. Blockchain ability to digitize and automate trade finance transactions, from the creation and verification of documents to the execution of payments, significantly reduces the time and cost associated with traditional paper-based methods. This increased efficiency translates to faster transaction times, reduced operational expenses, and improved cash flow for businesses. Moreover, blockchain inherent security features provide a robust defence against fraud and errors. The decentralized nature of the technology, coupled with cryptographic encryption, ensures the integrity and immutability of data, making it extremely difficult to tamper with or manipulate trade finance records. This heightened security instils confidence in trading partners and reduces the risk of financial losses due to fraudulent activities.
Additionally, blockchain enhances transparency and traceability across the entire trade finance lifecycle. By creating a shared, immutable ledger of transactions, blockchain enables all authorized parties to access and verify information in real time. This transparency not only fosters trust between trading partners but also simplifies auditing and compliance processes, reducing the administrative burden on businesses.
Furthermore, blockchain capacity to create smart contracts, self-executing agreements with predefined conditions, introduces a new level of automation and efficiency to trade finance. Smart contracts eliminate the need for intermediaries, streamline complex processes, and ensure timely payments upon fulfilment of contractual obligations.
In conclusion, the advantages of incorporating blockchain technology into trade finance practices within the United Kingdom are substantial and far-reaching. By streamlining processes, enhancing security, increasing transparency, and enabling automation, blockchain empowers companies to operate more efficiently, reduce costs, and mitigate risks, ultimately bolstering their competitiveness in the global marketplace.
Objective 3. The issue and challenges associated with blockchain technology in trade finance in the United Kingdom?
While the adoption of blockchain technology in UK trade finance offers numerous advantages, it is not without its challenges and issues that need to be addressed for widespread implementation and seamless integration.
One significant challenge is the lack of standardized regulatory frameworks and industry-wide consensus on best practices for blockchain implementation. The evolving nature of blockchain technology and its applications in trade finance necessitates clear and consistent regulations to ensure legal compliance, mitigate risks, and establish trust among participants. The absence of such frameworks can hinder adoption and create uncertainty for businesses venturing into blockchain-based trade finance.
Another challenge is the issue of interoperability and scalability. Different blockchain platforms may utilize varying protocols and standards, making it difficult to seamlessly exchange data and conduct transactions across different networks. This lack of interoperability can create feed storage and limit the potential benefits of blockchain for cross-border trade finance. Additionally, ensuring the scalability of blockchain solutions to handle the large volumes of transactions and data associated with global trade finance remains a technical hurdle.
Furthermore, concerns regarding data privacy and security persist. While blockchain decentralized nature enhances security in many ways, the storage and transmission of sensitive trade finance data on a distributed ledger raise questions about data ownership, access controls, and potential vulnerabilities to cyberattacks. Striking a balance between transparency and confidentiality is crucial to maintaining the integrity and security of trade finance operations on blockchain platforms. The integration of legacy systems with blockchain technology poses another challenge. Many established financial institutions and trade finance organizations rely on legacy systems that may not be compatible with blockchain infrastructure. The transition to blockchain requires significant investment in technology upgrades, staff training, and process redesign, which can be a daunting prospect for some organizations. Additionally, the perceived complexity and technical barriers associated with blockchain can deter some businesses from adopting the technology. A lack of understanding of blockchain underlying principles and its potential applications in trade finance may lead to hesitancy and skepticism. Educating stakeholders and fostering awareness about the benefits and practical use cases of blockchain is essential to overcome this challenge.
In conclusion, while the future of blockchain in UK trade finance is promising, addressing these challenges is crucial for its successful and widespread implementation. Collaboration between industry stakeholders, regulators, and technology providers is essential to develop standardized frameworks, enhance interoperability, address data privacy concerns, and facilitate the seamless integration of blockchain with existing systems. By tackling these issues head-on, the UK can unlock the full potential of blockchain to revolutionize trade finance and maintain its competitive edge in the global market.
[bookmark: _Toc166432393]5.2 Recommendations (Theoretical and Practical)
Given the findings of this research and the current landscape of blockchain technology in UK trade finance, several theoretical recommendations can be proposed to facilitate its successful adoption and maximize its potential benefits.
[bookmark: _Toc166432394]5.2.1 Theoretical 
Establish Robust Regulatory Frameworks
Governments and regulatory bodies should collaborate to develop clear, comprehensive, and standardized regulatory frameworks for blockchain-based trade finance. These frameworks should address legal and compliance issues, data privacy concerns, and cybersecurity risks to create a secure and transparent environment for all participants.
Foster Industry Collaboration
Encourage collaboration between financial institutions, technology providers, trade organizations, and government agencies to establish industry-wide standards and best practices for blockchain implementation. This collaborative approach can promote interoperability, data sharing, and the development of common protocols, accelerating adoption and ensuring seamless integration with existing systems.
Invest in Education and Awareness
Develop educational programs and initiatives to raise awareness about the potential benefits and practical applications of blockchain technology in trade finance. These programs should target businesses of all sizes, financial institutions, regulators, and the general public to demystify the technology and build trust in its capabilities.
Promote Research and Development
Encourage further research and development in blockchain technology specifically tailored to the needs of the UK trade finance sector. This includes exploring innovative use cases, addressing technical challenges like scalability and interoperability, and developing user-friendly interfaces to facilitate adoption by businesses with varying levels of technical expertise.
Incentivize Early Adoption
Consider offering financial incentives or tax breaks to businesses that adopt blockchain-based trade finance solutions. This could encourage early adopters and pilot project companies experiment with the technology and demonstrate its benefits, creating a positive feedback loop that accelerates adoption across the industry.
Address Data Privacy and Security Concerns
Implement robust data privacy and security measures to protect sensitive trade finance information stored on blockchain platforms. This includes utilizing encryption, access controls, and regular security audits to safeguard against unauthorized access and cyberattacks.
Facilitate Integration with Legacy Systems
Develop strategies and solutions to facilitate the seamless integration of blockchain technology with existing legacy systems used by financial institutions and trade organizations. This could involve creating middleware solutions, APIs, or hybrid models that bridge the gap between traditional and blockchain-based infrastructure.
By implementing these theoretical recommendations, the UK can position itself at the forefront of blockchain innovation in trade finance, reaping the benefits of increased efficiency, reduced costs, enhanced security, and improved transparency. This proactive approach can strengthen the UK competitive advantage in global trade and contribute to a more inclusive and accessible trade finance ecosystem for businesses of all sizes.

[bookmark: _Toc166432395]5.2.2 Practical 
Based on the research findings and theoretical recommendations, the following practical recommendations are proposed to facilitate the successful adoption of blockchain technology in UK trade finance.
Pilot Projects and Proof-of-Concepts
Encourage financial institutions and trade organizations to initiate pilot projects and proof-of-concept trials to test the feasibility and effectiveness of blockchain solutions in real-world trade finance scenarios. These initiatives can identify potential challenges, refine implementation strategies, and build confidence in the technology.
Develop Industry-Specific Blockchain Platforms
Collaborate to develop blockchain platforms specifically tailored to the unique requirements of the UK trade finance sector. These platforms should prioritize interoperability, scalability, security, and user-friendliness to facilitate adoption by businesses of all sizes.
Establish Regulatory Sandboxes
Create regulatory sandboxes that provide a controlled environment for businesses to experiment with blockchain-based trade finance solutions without facing the full burden of regulatory compliance. This approach can foster innovation, identify potential regulatory challenges, and inform the development of appropriate regulatory frameworks.
Invest in Education and Training Programs
Develop comprehensive training programs for trade finance professionals, bankers, and technology experts to enhance their understanding of blockchain technology and its applications in trade finance. These programs should focus on practical skills, case studies, and hands-on experience to equip individuals with the knowledge and expertise needed to implement and manage blockchain-based solutions.
Form Public-Private Partnerships
Foster partnerships between government agencies, financial institutions, trade organizations, and technology providers to pool resources, share expertise, and collaborate on developing and implementing blockchain solutions for trade finance. These partnerships can accelerate adoption, drive innovation, and ensure that solutions are aligned with industry needs and regulatory requirements.
Simplify User Interfaces and Onboarding Processes
Design user-friendly interfaces and streamlined onboarding processes for blockchain-based trade finance platforms to make them accessible and easy to use for businesses with varying levels of technical expertise. This can encourage wider adoption and reduce the barriers to entry for smaller businesses.
Address Cybersecurity Risks Proactively
Implement robust cybersecurity measures, such as encryption, access controls, and regular security audits, to protect sensitive trade finance data stored on blockchain platforms. Collaborate with cybersecurity experts to identify and mitigate potential vulnerabilities and ensure the integrity and confidentiality of trade finance transactions. By adopting these practical recommendations, the UK can create a conducive environment for the successful integration of blockchain technology into trade finance. This approach can lead to a more efficient, secure, and transparent trade finance ecosystem, benefiting businesses, financial institutions, and the UK economy as a whole.

[bookmark: _Toc166432396]5.3 Limitation of research 
The limitations of the research have been listed below.

Early Stage of Adoption
Blockchain is still emerging in trade finance. The research paper might have captured a snapshot in time, and the landscape could change rapidly as adoption grows and technology evolves.
Data Availability
Obtaining comprehensive, real-world data on blockchain use in UK trade finance might have been difficult due to less numbers of pilot projects or the nascent nature of the technology. This could limit the depth of your analysis.
Subjectivity of Qualitative Data
We have relied heavily on multi-case study as the technology in the initial phase, the findings might be influenced by the opinions and perspectives of participants, potentially introducing bias.
Focus on Technical Aspects
The research might have primarily focused on the technical capabilities of blockchain, overlooking the social, economic, or regulatory aspects that could also impact its adoption.

[bookmark: _Toc166432397]5.4 Recommendations for future work 
Longitudinal Studies: Conduct longitudinal studies to track the evolution of blockchain adoption in UK trade finance over time. This would help assess the long-term impact, identify emerging challenges, and measure the effectiveness of implemented solutions.

Comparative Analysis: Compare the adoption and impact of blockchain technology in UK trade finance with other countries or regions. This comparative analysis could reveal best practices, highlight regional differences, and inform policy decisions for wider adoption.

Qualitative Deep Dives: Conduct in-depth qualitative studies, such as case studies or ethnographic research, to explore the experiences and perspectives of various stakeholders (e.g., banks, SMEs, exporters) involved in blockchain-based trade finance. This would provide rich insights into the practical challenges, perceived benefits, and adoption barriers.

Focus on SME: Investigate the specific challenges and opportunities faced by small and medium-sized enterprises (SMEs) in adopting blockchain for trade finance. This could lead to tailored solutions and support mechanisms to facilitate SME participation in this evolving landscape.

Interoperability and Standardization: Explore the development of standardized protocols, APIs, and data exchange formats to enhance interoperability between different blockchain platforms used in trade finance. This would streamline processes, facilitate cross-border transactions, and unlock the full potential of blockchain for global trade.

Security and Privacy Enhancements: Investigate advanced cryptographic techniques, privacy-preserving protocols, and robust cybersecurity measures to address data privacy and security concerns associated with blockchain-based trade finance. This would build trust in the technology and ensure the confidentiality of sensitive trade data.

Regulatory Impact Assessment: Conduct a comprehensive assessment of the impact of existing and proposed regulations on the adoption and implementation of blockchain in UK trade finance. This could inform the development of effective and supportive regulatory frameworks that promote innovation while mitigating risks.

Integration with Emerging Technologies: Explore the integration of blockchain with other emerging technologies, such as artificial intelligence, machine learning, and the Internet of Things (IoT), to create more intelligent, efficient, and secure trade finance solutions.

Environmental Impact: Investigate the environmental impact of blockchain technology in trade finance, considering energy consumption and carbon footprint. Explore potential solutions to make blockchain-based trade finance more sustainable and environmentally friendly.
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