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ABSTRACT

Cross-border trade plays a crucial role in the global economy, yet inefficiencies
in contract execution, supply chain transparency, and payment settlement continue to
hinder trade operations. Blockchain technology has emerged as a transformative tool to
address these challenges by reducing transaction costs, automating trade processes, and
enhancing trust between trade partners. This study examined the impact of smart
contract implementation, supply chain transparency, and payment settlement efficiency
on cross-border trade efficiency of Tianlong Trading, applying the Transaction Cost
Theory to explore how blockchain adoption minimizes inefficiencies in trade
operations.

The objectives of this study were to examine the impact of smart contract
implementation, supply chain transparency, and payment settlement efficiency on
cross-border trade efficiency. A quantitative research design was employed, utilizing a
structured questionnaire to collect data from 227 respondents working in logistics,
finance, supply chain management, and IT at Tianlong Trading. The study used
stratified random sampling to ensure representation from key trade-related departments.
Data were collected through online surveys and email invitations, and statistical
analyses, including descriptive statistics, correlation analysis, and multiple regression
analysis, were performed to test the hypotheses.

The findings reveal that all three blockchain adoption factors significantly and
positively impact cross-border trade efficiency. Smart contract implementation
enhances trade efficiency by automating contract enforcement and reducing reliance on
intermediaries. Supply chain transparency improves operational efficiency through
real-time tracking, enhanced data accuracy, and reduced fraud risks. Payment
settlement efficiency, while slightly weaker in explanatory power, still contributes to
trade efficiency by reducing transaction costs and processing delays in financial
settlements.



The study concludes that blockchain technology adoption enhances trade
efficiency by minimizing transaction costs and optimizing trade processes, reinforcing
its role as a critical enabler of digital transformation in international trade. Businesses
should actively invest in blockchain solutions, integrate smart contract-based trade
agreements, and collaborate with financial institutions and regulators to address
adoption challenges. Future research should explore longitudinal impacts, regulatory
frameworks, and industry-specific blockchain applications to further understand
blockchain’s role in global trade optimization.

Keywords: smart contract implementation, supply chain transparency, payment
settlement efficiency, cross-border trade efficiency
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Chapter 1 Introduction

1.1 Background of the Study

In the era of globalization, cross-border trade has become an essential driver of
economic growth, facilitating international commerce and fostering global supply chain
integration. However, inefficiencies in traditional trade processes, such as lengthy
transaction times, high operational costs, and lack of transparency, have created
significant barriers for businesses engaged in international trade (Zhao & Wang, 2021).
The adoption of blockchain technology has been recognized as a potential solution to
these inefficiencies by enhancing automation, reducing transaction costs, and
improving trust among stakeholders (Zhu et al., 2022). As a decentralized and tamper-
proof ledger system, blockchain enables the secure and transparent exchange of trade-
related data, thereby streamlining operations across supply chains (Kim & Laskowski,
2020).

Tianlong Trading, a company engaged in cross-border trade, faces various
operational challenges, including delays in payment settlements, lack of real-time
visibility in supply chain transactions, and inefficiencies in contract execution. These
challenges align with broader global trade inefficiencies, where traditional systems rely
on intermediaries, causing bottlenecks and increasing costs (Guo et al., 2023).
Blockchain technology, particularly through smart contract implementation, supply
chain transparency, and payment settlement efficiency, has emerged as a transformative
tool in mitigating these issues (Liu, 2021). Smart contracts, which are self-executing
agreements with predefined conditions written into code, can automate and accelerate
trade transactions, reducing human intervention and associated costs (Xu & Zhang,
2022).

Moreover, supply chain transparency is a critical factor influencing cross-border
trade efficiency. Traditional supply chains often suffer from data fragmentation and
information asymmetry, leading to trust issues between trading partners (Chen, 2023).
Blockchain’s ability to provide immutable, real-time data access improves supply chain
visibility and accountability, fostering a more efficient trading environment (Wang &
Liu, 2020). Additionally, the efficiency of payment settlements plays a crucial role in
ensuring seamless international trade. Conventional payment methods are often slow
and costly due to intermediary involvement and foreign exchange complexities (Sun &
Li, 2021). Blockchain-based payment solutions, including stablecoins and central bank
digital currencies (CBDCs), have shown promise in reducing transaction time and
enhancing financial security in cross-border trade (Gao & Huang, 2023).



Based on the Transaction Cost Theory, this study examines how blockchain
adoption influences cross-border trade efficiency, with a focus on Tianlong Trading as
a case study. The Transaction Cost Theory suggests that firms seek to minimize costs
associated with market transactions, such as information search, bargaining, and
enforcement costs (Williamson, 1985). Blockchain technology, by reducing the
reliance on intermediaries and automating processes, has the potential to significantly
lower transaction costs and enhance trade efficiency (Zhang, 2020).

As global trade continues to evolve, businesses must adapt to emerging
technologies that optimize efficiency and competitiveness. The findings of this study
will contribute to the growing body of research on blockchain applications in
international trade and provide valuable insights for companies considering blockchain
adoption.

1.2 Questions of the Study

Tianlong Trading, as a company engaged in cross-border trade, faces several
operational inefficiencies that hinder its overall trade performance. One of the primary
issues is the inefficiency in contract execution, as traditional trade agreements involve
multiple intermediaries and extensive paperwork, leading to delays and increased
transaction costs (Wang et al., 2022). This problem is exacerbated by inconsistencies
in contract enforcement across different jurisdictions, which create additional legal and
compliance risks for the company (Li, 2021). The lack of an automated and self-
executing contract system has resulted in disputes and inefficiencies in transaction
processing, necessitating a more reliable solution.

Another major challenge is the limited transparency in the supply chain.
Tianlong Trading operates in a complex global supply network where information
asymmetry and fragmented data flows lead to inefficiencies in tracking goods and
verifying transactions (Sun & Liu, 2023). The absence of a unified, tamper-proof
system results in frequent discrepancies in documentation, increasing the risk of fraud
and delays in shipments. Many stakeholders along the supply chain lack real-time
access to critical data, which hinders decision-making and disrupts trade operations
(Zhao, 2020). Addressing these transparency issues is crucial for improving operational
efficiency and fostering trust among trading partners.

A third pressing issue is the inefficiency of payment settlements in international
transactions. Traditional cross-border payment systems often involve multiple banking
intermediaries, leading to high processing fees and extended transaction times (Gao &
Huang, 2022). Delays in payment processing not only affect cash flow but also create
uncertainties in trade financing, making it difficult for Tianlong Trading to optimize its



working capital (Chen, 2021). The complexity of foreign exchange conversions and
compliance with international financial regulations further complicate the settlement
process, creating a need for a more streamlined and cost-effective payment solution.

The Transaction Cost Theory provides a theoretical foundation for addressing
these inefficiencies by emphasizing the need to minimize transaction costs associated
with contract enforcement, supply chain coordination, and financial settlements
(Williamson, 1985). Blockchain technology, by enabling smart contract automation,
enhancing supply chain transparency, and facilitating faster payment settlements, has
the potential to reduce these transaction costs significantly (Zhang & Xu, 2023). Smart
contracts can eliminate the need for intermediaries by ensuring that agreements are
automatically executed once predefined conditions are met, thus reducing legal disputes
and operational delays (Liu, 2022). A transparent supply chain powered by blockchain
technology ensures that all stakeholders have access to a single source of truth,
improving trust and efficiency in trade operations (Wang & Li, 2021). Finally,
blockchain-based payment systems can bypass traditional banking networks, offering a
secure and rapid alternative to conventional cross-border settlements (Guo, 2023).

Given these challenges, this study seeks to explore the impact of blockchain
technology adoption on improving cross-border trade efficiency by addressing the
following research questions:

1. What is the impact of smart contract implementation on the efficiency of
cross-border trade operations of Tianlong Trading?

2. What role does supply chain transparency play in enhancing trade efficiency
through blockchain adoption of Tianlong Trading?

3. What is the effect of blockchain-enabled payment settlement efficiency on
reducing transaction costs in cross-border trade of Tianlong Trading?

1.3 Objectives of the Study

1. To examine the impact of smart contract implementation on the efficiency of
cross-border trade operations of Tianlong Trading.

2. To examine the role of supply chain transparency in enhancing trade
efficiency through blockchain adoption of Tianlong Trading.

3. To examine the effect of blockchain-enabled payment settlement efficiency
on the efficiency of cross-border trade of Tianlong Trading.

1.4 Scope of the Study

This study focuses on examining the impact of blockchain technology adoption
on the cross-border trade efficiency of Tianlong Trading, a company engaged in



international trade operations. The study specifically investigates three key aspects of
blockchain technology—smart contract implementation, supply chain transparency,
and payment settlement efficiency—and their respective roles in enhancing trade
efficiency. By adopting a quantitative research approach, this study aims to provide
empirical evidence on how blockchain-driven innovations can address the existing
inefficiencies in cross-border trade.

The research was limited to the operational framework of Tianlong Trading,
with data collected from stakeholders involved in the company’s trade processes,
including supply chain managers, financial officers, and IT specialists. The study
primarily focuses on the practical application of blockchain technology within the
company's trade ecosystem rather than a theoretical or conceptual analysis of
blockchain itself. Given the complexities of international trade, this study did not cover
external macroeconomic factors, such as global trade policies, currency fluctuations, or
geopolitical influences, that may also affect trade efficiency. Instead, it remained within
the internal operational domain of the company, analyzing how blockchain technology
adoption can optimize trade processes from a microeconomic perspective.

This research is framed within the Transaction Cost Theory, which provides the
foundation for understanding how blockchain adoption can minimize inefficiencies by
reducing costs associated with contract execution, supply chain coordination, and
financial transactions. The study was conducted within a specified timeframe, covering
the most recent blockchain applications in trade from 2020 to 2024, ensuring that the
findings are relevant to current industry practices. While the study uses Tianlong
Trading as a case study, its findings may offer broader implications for similar
companies seeking to leverage blockchain technology in cross-border trade.

1.5 Significance of the Study

This study holds both practical and theoretical significance in the field of cross-
border trade and blockchain technology adoption. From a practical perspective, the
findings will provide valuable insights for businesses engaged in international trade,
particularly firms like Tianlong Trading, which face persistent inefficiencies in contract
execution, supply chain transparency, and payment settlements. By empirically
examining how blockchain technology can optimize these aspects, this study offers
actionable recommendations for companies looking to enhance trade efficiency, reduce
transaction costs, and improve overall competitiveness in the global market. The results
may also guide policymakers and industry regulators in formulating strategies to
promote blockchain adoption in trade facilitation, ensuring that businesses can benefit
from its potential while adhering to regulatory compliance. Additionally, trade



practitioners and supply chain managers can use the study’s findings to develop more
effective blockchain implementation strategies tailored to their operational needs.

From a theoretical perspective, this study contributes to the growing body of
literature on blockchain applications in international trade by providing empirical
evidence on its impact through the lens of Transaction Cost Theory. While previous
studies have explored blockchain's potential in various industries, limited research has
focused on its direct implications for cross-border trade efficiency. By integrating
blockchain technology with Transaction Cost Theory, this study expands the theoretical
understanding of how digital innovations can mitigate trade-related inefficiencies by
reducing information asymmetry, automating contract enforcement, and streamlining
payment processes. Furthermore, this research enriches discussions on blockchain’s
role in international trade by offering a structured analysis of its effects on specific trade
functions. The study’s findings can serve as a foundation for future research exploring
the intersection of blockchain technology, trade efficiency, and digital transformation
in global commerce.

1.6 Definition of Key Terms

Smart Contract Implementation

Smart contract implementation refers to the application of self-executing digital
agreements powered by blockchain technology, where contract terms are encoded and
automatically enforced without intermediaries. In this study, smart contract
implementation is measured by its ability to automate trade transactions, reduce
processing time, and minimize the risk of contract disputes in Tianlong Trading’s cross-
border trade operations.

Supply Chain Transparency

Supply chain transparency refers to the extent to which trade-related
information is accessible, verifiable, and securely shared among stakeholders within the
supply chain. In the context of this study, supply chain transparency is assessed by the
visibility of goods in transit, accuracy of trade documentation, and real-time
accessibility of trade data enabled by blockchain technology at Tianlong Trading.

Payment Settlement Efficiency

Payment settlement efficiency refers to the speed, cost-effectiveness, and
security of financial transactions in cross-border trade. In this study, it is evaluated
based on the reduction in transaction fees, faster fund transfers, and improved financial
security resulting from blockchain-based payment systems implemented by Tianlong
Trading.



Cross-Border Trade Efficiency

Cross-border trade efficiency refers to the overall effectiveness and smoothness
of international trade processes, including contract execution, supply chain
coordination, and financial transactions. In this study, cross-border trade efficiency is
measured through reductions in transaction costs, processing delays, and operational
risks associated with international trade at Tianlong Trading.



Chapter 2 Literature Review

This chapter presents a comprehensive review of the existing literature relevant
to the study, focusing on the impact of blockchain technology adoption on cross-border
trade efficiency. The chapter is structured according to the key variables of the study,
with each section analyzing previous research related to smart contract implementation,
supply chain transparency, and payment settlement efficiency as independent variables,
and cross-border trade efficiency as dependent variable.

2.1 Smart Contract Implementation

Smart contracts have emerged as a transformative application of blockchain
technology in cross-border trade, offering automation, security, and efficiency in trade
agreements. A smart contract is a self-executing contract with predefined terms written
in code, which automatically executes transactions when specific conditions are met (Li
& Zhang, 2021). Unlike traditional trade contracts that require intermediaries such as
banks, legal entities, and trade facilitators, smart contracts reduce reliance on third
parties, thereby minimizing transaction costs and enhancing trade execution speed
(Wang et al., 2022). By automating trade agreements, smart contracts eliminate human
intervention in contract enforcement, reducing the risks of disputes and delays, which
are common challenges in cross-border trade (Zhao, 2023).

The implementation of smart contracts can significantly enhance trade
efficiency by improving contract execution speed and reducing the administrative
burden on businesses. Traditional international trade agreements often require
extensive paperwork, verification processes, and compliance with multiple jurisdictions,
leading to delays and increased operational costs (Xu & Li, 2021). Smart contracts,
operating on decentralized blockchain networks, allow parties to conduct trade
transactions in real time, with each transaction being securely recorded on the
blockchain ledger (Sun & Liu, 2023). This process ensures that trade obligations are
met without the need for manual verification, as the blockchain automatically executes
and records contract fulfillment when the predefined conditions are satisfied (Gao &
Huang, 2022).

Smart contracts play a crucial role in mitigating fraud and enhancing trust
among trading partners. One of the major risks in cross-border trade is the possibility
of contract breaches or fraudulent transactions due to the lack of transparency and
inconsistent regulatory enforcement across different countries (Zhang, 2020). Since
blockchain technology provides an immutable record of all contractual transactions,
smart contracts enhance trade security by ensuring that all contractual terms are



permanently stored and cannot be altered once executed (Chen, 2021). This feature
strengthens accountability among stakeholders, as any attempt to manipulate contract
terms or alter transaction records would be immediately detected within the blockchain
network (Liu et al., 2023).

Another advantage of smart contract implementation in cross-border trade is its
ability to streamline supply chain financing and payment processes. In traditional trade
transactions, payments are often subject to multiple layers of approval, intermediary
banking systems, and regulatory compliance checks, which prolong the settlement
process (Wang & Li, 2021). Smart contracts facilitate instant payment settlements by
automatically triggering fund transfers once contractual obligations, such as delivery
confirmation or product quality verification, are fulfilled (Sun, 2022). This automation
reduces the time required for payment processing, enhances liquidity management for
businesses, and minimizes the financial risks associated with delayed payments (Guo,
2023).

Despite the promising benefits of smart contract implementation, challenges
remain in its widespread adoption for cross-border trade. One of the key concerns is the
standardization of smart contracts across different legal and regulatory frameworks.
Since international trade involves multiple jurisdictions with varying legal requirements,
ensuring that smart contracts are legally enforceable across all parties remains a
complex issue (Zhao & Chen, 2022). Additionally, the reliance on blockchain
infrastructure for smart contract execution requires high computational power and
robust cybersecurity measures to prevent vulnerabilities and potential hacking risks (Xu,
2023).

The adoption of smart contracts has the potential to revolutionize cross-border
trade by reducing transaction costs, enhancing trust, and improving trade efficiency.
While regulatory and technological challenges must be addressed, the increasing
integration of blockchain technology in global trade suggests that smart contract
implementation will continue to play a critical role in shaping the future of international
commerce (Zhang & Liu, 2023).

2.2 Supply Chain Transparency

Supply chain transparency has become an essential factor in modern cross-
border trade, as businesses increasingly demand real-time visibility, accurate data
tracking, and improved accountability across the supply chain. Traditional supply
chains often suffer from information asymmetry, fragmented data management, and
limited traceability, which create inefficiencies and increase operational risks (Wang &
Liu, 2021). The adoption of blockchain technology offers a promising solution to these



challenges by providing an immutable, decentralized, and transparent ledger that
records all transactions and movements of goods in real time (Zhao et al., 2022).
Through blockchain-enabled transparency, companies can enhance supply chain
visibility, reduce fraud, and improve trust among trade partners, ultimately contributing
to greater trade efficiency (Xu, 2023).

A lack of transparency in global supply chains has long been a significant issue,
leading to disruptions, disputes, and difficulties in verifying the authenticity of trade
transactions (Sun & Li, 2022). For companies like Tianlong Trading, which operate
across multiple jurisdictions and with numerous suppliers, the inability to track
shipments in real time results in inefficiencies such as shipment delays, inventory
mismatches, and difficulties in meeting compliance requirements (Guo & Wang, 2023).
Blockchain technology addresses these problems by allowing all stakeholders in the
supply chain to access a single, tamper-proof version of trade records, ensuring that all
transactions are verifiable and securely recorded (Chen, 2021). By integrating
blockchain into supply chain management, Tianlong Trading can minimize disputes
related to trade documentation, enhance tracking accuracy, and establish greater
accountability throughout its trading network (Liu, 2023).

One of the most critical advantages of blockchain in supply chain transparency
is its ability to prevent fraud and counterfeiting. In cross-border trade, fraudulent
activities such as falsified trade documents, counterfeit goods, and unauthorized
alterations of shipment details can result in significant financial losses and reputational
damage (Zhang, 2020). Blockchain's immutable ledger ensures that once information
is recorded, it cannot be altered or deleted, thereby reducing the likelihood of data
manipulation (Wang, 2022). Additionally, smart contracts can be integrated into the
blockchain system to automatically verify transactions, ensuring that only authorized
parties can modify or validate shipment data (Sun & Liu, 2023). This enhances supply
chain integrity and enables businesses to maintain compliance with international trade
regulations.

Beyond fraud prevention, blockchain-driven transparency significantly
improves supply chain efficiency by reducing manual processes and streamlining trade
documentation. Traditional cross-border trade involves extensive paperwork, including
bills of lading, customs declarations, and shipping certificates, which must pass through
multiple intermediaries before a transaction is completed (Xu & Li, 2021). These
manual processes not only delay trade operations but also introduce risks of errors and
inconsistencies (Gao & Huang, 2022). By digitizing trade records on a blockchain
network, all relevant parties—including manufacturers, logistics providers, customs



authorities, and financial institutions—can access real-time, synchronized trade data,
reducing administrative burdens and expediting trade transactions (Zhao & Chen, 2023).

Despite its benefits, the implementation of blockchain for supply chain
transparency comes with challenges, particularly in terms of scalability, interoperability,
and regulatory acceptance (Wang, 2023). The global trade ecosystem involves a diverse
range of stakeholders using different digital infrastructures, making seamless
integration of blockchain technology a complex process (Li, 2021). Additionally, some
companies are hesitant to adopt blockchain due to concerns over data privacy and the
need for regulatory frameworks to standardize blockchain applications across
jurisdictions (Guo, 2023). Addressing these challenges requires collaboration between
governments, technology providers, and industry stakeholders to develop standardized
blockchain protocols that facilitate interoperability and regulatory compliance in cross-
border trade (Xu, 2023).

Blockchain technology has the potential to revolutionize supply chain
transparency by providing real-time visibility, reducing fraud, and streamlining trade
documentation. For Tianlong Trading, leveraging blockchain for supply chain
transparency can significantly enhance its cross-border trade efficiency by improving
shipment tracking, ensuring data integrity, and reducing trade-related risks. While
challenges remain in terms of adoption and scalability, continued advancements in
blockchain integration and regulatory support will likely drive the widespread
implementation of blockchain-enabled supply chain transparency in the future (Zhang
& Liu, 2023).

2.3 Payment Settlement Efficiency

Payment settlement efficiency is a critical factor in cross-border trade, as delays
and high transaction costs associated with traditional payment systems can significantly
hinder trade operations. Conventional international payment processes often rely on
correspondent banking networks, which involve multiple intermediaries, long
processing times, and high transaction fees (Zhao & Wang, 2021). These inefficiencies
create liquidity challenges for businesses, increase financial risks, and limit the ability
of firms to engage in seamless global trade (Li et al., 2022). The integration of
blockchain technology in payment settlements offers a promising alternative by
enabling faster, more cost-effective, and secure financial transactions, thereby
improving overall trade efficiency (Wang, 2023).

One of the primary advantages of blockchain-based payment systems is the

elimination of intermediaries, which significantly reduces transaction time and cost.
Traditional cross-border transactions often require several days to be completed due to
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multiple verification steps, currency conversions, and compliance checks (Guo & Liu,
2023). Blockchain technology, however, facilitates near-instantaneous settlements
through decentralized ledger systems, ensuring that transactions are processed in real-
time with minimal delays (Xu, 2023). By using blockchain-based digital currencies or
stablecoins, businesses can conduct cross-border transactions without the need for
third-party financial institutions, reducing the risks associated with currency
fluctuations and regulatory constraints (Chen, 2021).

The security and transparency provided by blockchain-based payment systems
also enhance financial trust between trading partners. Fraudulent transactions and
payment disputes are common challenges in international trade, where the lack of a
unified financial infrastructure leads to inconsistencies and errors in payment
processing (Sun & Li, 2022). Blockchain’s immutable ledger ensures that all payment
records are securely stored and verifiable, preventing unauthorized alterations and
reducing the likelihood of fraud (Zhang & Feng, 2023). Additionally, smart contracts
can be programmed to execute payments automatically once contractual obligations,
such as delivery confirmation or quality verification, are fulfilled, further reducing
payment risks (Liu, 2023).

Another key benefit of blockchain-enabled payment settlement systems is the
facilitation of financial inclusion for businesses operating in regions with limited access
to traditional banking services. Many small and medium-sized enterprises (SMEs) in
developing economies struggle with cross-border payments due to high banking fees,
restrictive regulations, and difficulties in obtaining trade financing (Gao & Huang,
2022). Blockchain technology enables these businesses to access decentralized
financial systems, providing them with secure and affordable payment solutions that
are not dependent on conventional banking infrastructure (Wang & Zhang, 2021). By
reducing reliance on centralized financial institutions, blockchain payments create more
equitable opportunities for companies of all sizes to participate in global trade (Xu &
Chen, 2023).

Despite these advantages, the adoption of blockchain-based payment systems
faces several challenges, particularly in terms of regulatory acceptance and
interoperability between different blockchain networks (Zhao, 2023). Many
governments and financial regulators are still in the process of developing legal
frameworks to govern digital currencies and blockchain-based transactions, which
creates uncertainty for businesses considering their adoption (Li, 2021). Furthermore,
the lack of standardization in blockchain payment protocols makes it difficult for
different networks to interact seamlessly, limiting the scalability of blockchain payment
systems in cross-border trade (Guo, 2023). Addressing these regulatory and technical
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challenges will be essential for the widespread implementation of blockchain in
international payment settlements.

Blockchain technology has the potential to revolutionize payment settlement
efficiency in cross-border trade by providing faster transaction processing, reducing
costs, enhancing security, and increasing financial accessibility. For companies like
Tianlong Trading, adopting blockchain-based payment solutions can streamline
financial transactions, improve cash flow management, and reduce trade-related
financial risks. As regulatory frameworks continue to evolve and technological
advancements address interoperability issues, blockchain-based payments are expected
to play an increasingly significant role in the future of global trade (Zhang & Liu, 2023).

2.4 Cross-Border Trade Efficiency

Cross-border trade efficiency is a crucial factor in the global economy, as it
determines the speed, cost, and reliability of international transactions. Efficient trade
processes allow businesses to reduce operational costs, enhance market
competitiveness, and improve customer satisfaction by ensuring timely delivery of
goods and services (Wang & Zhang, 2021). However, traditional trade systems are
often hindered by bureaucratic inefficiencies, regulatory complexities, and logistical
challenges, leading to increased transaction costs and delays (Li & Chen, 2022). As a
result, many firms engaged in international trade seek innovative solutions to optimize
trade efficiency, with blockchain technology emerging as a transformative tool in
streamlining trade processes (Xu, 2023).

One of the main challenges affecting cross-border trade efficiency is the
fragmentation of trade processes across different jurisdictions. International trade
involves multiple stakeholders, including manufacturers, exporters, importers, customs
authorities, financial institutions, and logistics providers, each operating under different
regulatory frameworks and technological infrastructures (Zhao, Liu, & Feng, 2022).
The lack of a unified digital system for trade documentation and transaction verification
results in time-consuming administrative procedures and increased compliance costs
(Guo, 2023). Blockchain technology addresses these inefficiencies by offering a
decentralized, transparent, and secure platform for managing trade records, facilitating
seamless data sharing, and reducing delays caused by documentation errors (Sun & Li,
2022).

Another factor influencing cross-border trade efficiency is the speed and
reliability of supply chain operations. Many trade inefficiencies stem from poor supply
chain visibility, which leads to disruptions, lost shipments, and delays in customs
clearance (Liu & Wang, 2021). Blockchain-enabled supply chain transparency ensures
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that all trade participants have real-time access to accurate information regarding the
movement of goods, reducing instances of miscommunication and fraud (Chen, 2021).
By automating trade documentation and providing verifiable data on product origin,
quality, and shipping status, blockchain enhances the efficiency of cross-border
transactions and minimizes disputes between trading partners (Wang, 2023).

Payment settlement inefficiencies also play a significant role in slowing down
cross-border trade. Traditional payment systems often require multiple intermediary
banks, resulting in high transaction fees and prolonged processing times, which can
negatively impact cash flow and business operations (Zhang, 2020). Blockchain-based
payment solutions, including stablecoins and central bank digital currencies (CBDCs),
provide an alternative by enabling faster, more cost-effective, and secure financial
transactions (Xu & Chen, 2023). By eliminating the need for intermediary financial
institutions and automating payment processes through smart contracts, blockchain
reduces settlement times and enhances the liquidity of firms engaged in international
trade (Gao & Huang, 2022).

Despite its advantages, achieving full trade efficiency through blockchain
adoption requires overcoming challenges related to regulatory compliance,
interoperability, and industry-wide adoption (Zhao & Wang, 2023). Governments and
trade organizations must establish standardized regulations to ensure the legal
recognition of blockchain-based trade transactions, as inconsistencies in regulatory
frameworks across different countries may hinder adoption (Li, 2021). Additionally,
the integration of blockchain with existing trade systems requires significant
technological investments and collaboration among global trade participants (Guo &
Liu, 2023). Addressing these challenges will be essential for unlocking the full potential
of blockchain in improving cross-border trade efficiency.

For companies like Tianlong Trading, optimizing cross-border trade efficiency
is essential for maintaining a competitive edge in international markets. By leveraging
blockchain technology, Tianlong Trading can enhance contract execution, supply chain
transparency, and payment settlements, reducing trade-related inefficiencies and
improving overall operational performance. As blockchain adoption continues to grow
and regulatory frameworks evolve, businesses that embrace this technology will be
better positioned to navigate the complexities of global trade and achieve sustainable
growth (Zhang & Liu, 2023).

2.5 Conceptual Framework
The conceptual framework of this study is grounded in Transaction Cost Theory,
which explains how firms seek to minimize transaction costs associated with trade
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activities, such as contract enforcement, information asymmetry, and financial
settlements (Williamson, 1985). By integrating blockchain technology into cross-
border trade, firms can reduce these costs, enhance operational efficiency, and improve
overall trade performance (Zhao & Wang, 2021). This study examines the relationship
between smart contract implementation, supply chain transparency, and payment
settlement efficiency as independent variables and cross-border trade efficiency as
dependent variable.

Supply Chain Transparency
H1
0 - N
[ Cross-Border Trade Efficiency Payment Settlement Efficiency
. J
H3
e N
Smart Contract Implementation

. J/

Figure 2.1 Conceptual Framework

Based on Transaction Cost Theory, this study hypothesizes that the adoption of
blockchain technology—through smart contract implementation, supply chain
transparency, and payment settlement efficiency—positively impact cross-border trade
efficiency. By minimizing transaction costs, reducing administrative bottlenecks, and
enhancing trust in trade transactions, blockchain technology presents a transformative
approach to optimizing international trade processes (Wang, 2023). The conceptual
framework of this study, therefore, establishes a structured analysis of how blockchain
adoption can improve trade performance, providing empirical evidence to support the
broader application of blockchain technology in global commerce.
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Chapter 3 Research Methodology

3.1 Research Design

This study employed a quantitative research design to examine the impact of
blockchain technology adoption on the cross-border trade efficiency of Tianlong
Trading. Given the objective of examining the relationships between variables—smart
contract implementation, supply chain transparency, payment settlement efficiency,
and cross-border trade efficiency—a survey-based approach was selected as the
primary method of data collection. The rationale for adopting a quantitative research
design was based on the need for empirical evidence to support theoretical assumptions,
ensuring that findings could be statistically analyzed and generalized to similar business
contexts.

A structured questionnaire survey was designed as the key instrument for data
collection, targeting professionals involved in international trade operations of
Tianlong Trading, including logistics managers, financial officers, supply chain
specialists, and IT personnel. The use of a structured questionnaire was justified by its
ability to systematically collect standardized responses, allowing for a more objective
assessment of blockchain adoption and its effects on trade efficiency. The questionnaire
was developed using closed-ended questions with a five-point Likert scale ranging from
"strongly disagree" to "strongly agree" to measure participants’ perceptions of
blockchain implementation and its impact. The Likert scale format was chosen due to
its effectiveness in capturing the intensity of respondents’ opinions and facilitating
statistical analysis of the collected data.

To ensure the validity and reliability of the questionnaire, a pilot study was
conducted before the full-scale survey distribution. The pilot test involved a small
sample of trade professionals to assess the clarity, relevance, and coherence of the
questionnaire items. Based on the feedback from the pilot study, minor adjustments
were made to refine question wording and eliminate ambiguity. The final questionnaire
was then distributed through online survey platforms and direct email invitations to
ensure a high response rate.

The research design also incorporated statistical analysis techniques to interpret
the collected data. Descriptive statistics were used to summarize the demographic
characteristics of the respondents and their general perceptions of blockchain adoption.
Additionally, inferential statistical methods, such as multiple regression analysis, were
employed to test the hypotheses and determine the strength and significance of
relationships between the independent and dependent variables. Regression analysis

15



was chosen because it provided a clear understanding of how variations in blockchain
implementation influenced trade efficiency, aligning with the study’s theoretical
framework based on the Transaction Cost Theory.

3.2 Population and Sample

This study targeted professionals engaged in cross-border trade of Tianlong
Trading, including logistics managers, financial officers, supply chain specialists, and
IT personnel who had direct experience with blockchain technology adoption in trade
operations. The population of the study consisted of approximately 500 employees
working in these roles at Tianlong Trading, ensuring that the selected participants had
relevant knowledge of the study variables. To obtain a representative sample while
maintaining feasibility in data collection, a stratified random sampling method was
employed. This method was chosen to ensure that key departments—Ilogistics, finance,
supply chain, and IT—were proportionally represented in the study, thereby enhancing
the reliability of the findings.

A sample size of 220 respondents was determined based on Krejcie and
Morgan’s (1970) sample size table for a population of 500, ensuring an appropriate
balance between statistical power and data collection feasibility. To maximize response
rates, 300 questionnaires were distributed via email invitations and online survey
platforms, ensuring broad coverage and accessibility. The questionnaire distribution
was conducted over a four-week period, allowing sufficient time for responses.

This study followed a cross-sectional research design, where data were collected
at a single point in time. A cross-sectional approach was appropriate for analyzing the
current state of blockchain adoption in cross-border trade without tracking changes over
time. Given the study's focus on evaluating the impact of smart contract implementation,
supply chain transparency, and payment settlement efficiency on cross-border trade
efficiency, this approach allowed for the capture of participants’ real-time perceptions
and experiences.

The stratified random sampling method ensured that responses were not
dominated by any single department, thus preventing biases in the data. Additionally,
confidentiality was maintained throughout the data collection process, as respondents
were assured that their responses would be used solely for academic research. This
ethical approach contributed to a higher response rate and enhanced the reliability of
the collected data.
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3.3 Hypothesis

H1: Smart contract implementation has a positive impact on cross-border trade
efficiency.

H2: Supply chain transparency has a positive impact on cross-border trade
efficiency.

H3: Payment settlement efficiency has a positive impact on cross-border trade
efficiency.

3.4 Research Instrument

This study utilized a structured questionnaire as the primary research instrument
for data collection. A questionnaire was selected due to its effectiveness in
systematically gathering quantitative data from a large sample while ensuring
consistency in responses. The instrument was designed to measure the relationship
between smart contract implementation, supply chain transparency, payment settlement
efficiency, and cross-border trade efficiency, aligning with the study’s theoretical
foundation based on the Transaction Cost Theory. By using a structured format, the
questionnaire allowed for clear and measurable data collection, facilitating statistical
analysis to test the study’s hypotheses.

The questionnaire was divided into four main sections to ensure clarity and
relevance. The first section collected demographic information, including respondents'
job roles, years of experience, and familiarity with blockchain technology. This
information was crucial in contextualizing the responses and ensuring that participants
had relevant knowledge of cross-border trade operations. The second section focused
on smart contract implementation, measuring its adoption level, effectiveness in
automating contract execution, and impact on reducing trade disputes. The third section
assessed supply chain transparency, evaluating how blockchain technology improved
data visibility, reduced information asymmetry, and enhanced trust in trade transactions.
The fourth section examined payment settlement efficiency, including the speed of
cross-border payments, cost reductions, and the security of blockchain-based financial
transactions. Finally, the last section measured cross-border trade efficiency, capturing
overall improvements in transaction speed, cost reductions, and operational
effectiveness due to blockchain adoption.

To ensure quantifiable measurement, the questionnaire employed a five-point
Likert scale, ranging from "1 = Strongly Disagree" to "5 = Strongly Agree". This rating
scale was chosen because it effectively captures respondents’ perceptions, allowing for
statistical analysis using inferential techniques such as multiple regression analysis. The
measurement items were adapted from existing literature on blockchain applications in
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trade and supply chain management, ensuring theoretical validity and alignment with
prior studies.

Each variable was measured using multiple items to enhance construct
reliability. Smart contract implementation was assessed using items related to
automation, contract execution speed, and reduction of intermediary involvement.
Supply chain transparency was measured based on information accessibility, fraud
prevention, and data accuracy. Payment settlement efficiency was evaluated using
criteria of transaction speed, cost savings, and reduction in settlement risks. Cross-
border trade efficiency was measured in terms of reduced transaction costs, faster
processing times, and improved trade coordination.

The structured nature of the questionnaire ensured that data collection was
objective, standardized, and easily analyzable, making it an effective instrument for
evaluating the impact of blockchain technology adoption on cross-border trade
efficiency. To further ensure the reliability and validity of the instrument, a pilot test
was conducted before full-scale distribution, allowing for refinements to improve
question clarity and relevance.

3.5 Reliability and Validity Analysis of the Scale

To measure internal reliability, Cronbach’s Alpha (o) was calculated for each
construct. Cronbach’s Alpha values above 0.7 indicate an acceptable level of internal
consistency, with values above 0.8 considered highly reliable. The reliability test results
demonstrated that all constructs exceeded the 0.8 threshold, confirming a high level of
consistency in the responses. Specifically, Smart Contract Implementation had a
Cronbach’s Alpha of 0.891, Supply Chain Transparency was 0.873, Payment
Settlement Efficiency was 0.865, and Cross-Border Trade Efficiency was 0.902. These
values indicate that all items within each construct reliably measured the intended
variable. The full reliability analysis results are presented in Table 3.1.

Table 3.1 Reliability Analysis — Cronbach’s Alpha

Construct Number of Cronbach’s Reliability
Items Alpha (o) Interpretation

Smart Contract 5 0.891 High reliability
Implementation
Supply Chain 5 0.873 High reliability
Transparency
Payment Settlement 5 0.865 High reliability
Efficiency
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Cross-Border Trade 5 0.902 Excellent reliability
Efficiency

The results indicate that the research instrument was highly reliable, with all
constructs exceeding the recommended Cronbach’s Alpha threshold of 0.7 and
demonstrating strong internal consistency. The highest reliability score was observed
in Cross-Border Trade Efficiency (o = 0.902), suggesting that respondents provided
consistent answers regarding their perceptions of trade efficiency improvements due to
blockchain technology adoption. Similarly, Smart Contract Implementation (o= 0.891),
Supply Chain Transparency (o = 0.873), and Payment Settlement Efficiency (o= 0.865)
exhibited high reliability, confirming that the measurement items for each construct
were well-designed and yielded stable results.

The KMO and Bartlett’s Test of Sphericity were used to assess the adequacy of
the sample and determine whether the dataset was suitable for factor analysis. A high
KMO value, ranging between 0.7 and 1.0, indicates that the sample is appropriate for
factor extraction, while a low value suggests that the dataset is unsuitable for structure
detection. The KMO test result for this study was 0.876, exceeding the recommended
threshold of 0.7, indicating that the dataset was highly suitable for factor analysis.
Additionally, Bartlett’s Test of Sphericity, which tests the hypothesis that the
correlation matrix is an identity matrix, produced a significant chi-square value (y* =
1245.37, p <0.001), confirming that the variables were interrelated and factor analysis
was appropriate. The detailed results of these tests are presented in Table 3.2.

Table 3.2 KMO and Bartlett’s Test of Sphericity

Test Value Threshold Interpretation
Kaiser-Meyer- 0.876 cin{lerl Sample is  highly
Olkin (KMO) suitable for factor
Measure analysis
Bartlett’s Test of 1245.37 p <0.001 Correlation matrix is
Sphericity (%) not an identity matrix
Significance (p- <0.001 <0.05 Statistically significant
value) relationship among

variables

The results indicate that the dataset was well-suited for factor analysis, ensuring
that the construct validity of the research instrument was robust. The high KMO value
suggests that the chosen sample size and structure allowed for an effective evaluation
of the underlying factors related to blockchain technology adoption and cross-border
trade efficiency.
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The reliability and validity analyses confirm that the research instrument was
both statistically sound and methodologically robust. The high KMO value and
significant Bartlett’s Test results ensured the validity of the constructs, while the strong
Cronbach’s Alpha values demonstrated that the questionnaire was internally consistent
and reliable for measuring blockchain adoption in cross-border trade. These findings
indicate that the collected data were well-suited for further statistical analysis,
supporting the credibility of the study’s conclusions.

3.6 Data Collection

The data collection process for this study followed a structured timeline to
ensure the efficient distribution, retrieval, and processing of responses. The collection
phase spanned a total of six weeks, during which questionnaires were distributed,
responses were gathered, and data quality was verified. The study utilized a self-
administered structured questionnaire, designed to measure the relationship between
blockchain technology adoption and cross-border trade efficiency of Tianlong Trading.

To maximize participation and convenience, the questionnaire was distributed
electronically through email invitations and an online survey platform. Given that the
target respondents included professionals in logistics, finance, supply chain, and IT
departments, an online distribution method was deemed the most effective way to reach
participants without disrupting their work schedules. Prior to sending out the
questionnaire, an introductory email was sent to explain the purpose of the study, assure
confidentiality, and provide clear instructions for completion. A follow-up reminder
was sent in the third and fifth weeks to encourage participation and improve response
rates.

After data collection, 245 questionnaires were returned, resulting in an 81.7%
response rate. However, upon reviewing the responses, 18 questionnaires were found
to be incomplete or contained inconsistent answers, leading to their exclusion from the
final analysis. As a result, the final dataset comprised 227 valid responses, representing
75.7% of the total distributed questionnaires. This valid response rate provided
sufficient data for meaningful statistical analysis while maintaining the
representativeness of the sample. The summary of the questionnaire distribution and
response rates is presented in Table 3.3.

Table 3.3 Questionnaire Distribution and Response Rates

Item Number Percentage (%)
Total population 500 -
Distributed questionnaires 300 100.0
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Returned questionnaires 245 81.7
Incomplete/invalid responses 18 7.3
Valid responses 227 75.7

The collected data were securely stored in a digital database, with responses
automatically recorded through the online survey platform to minimize human errors
in data entry. The data were then exported to statistical software for further analysis,
ensuring a streamlined process for descriptive and inferential statistical testing. The
high response rate and the structured approach to data collection contributed to the
robustness of the study, allowing for reliable and valid conclusions regarding
blockchain technology's impact on cross-border trade efficiency.

3.7 Data Analysis

The collected data were analyzed using a combination of descriptive and
inferential statistical methods to examine the impact of blockchain technology adoption
on cross-border trade efficiency of Tianlong Trading. A structured approach to data
analysis was implemented to ensure that the results provided meaningful insights into
the relationships between smart contract implementation, supply chain transparency,
payment settlement efficiency, and cross-border trade efficiency.

To summarize the general characteristics of the respondents and their
perceptions of blockchain technology adoption, descriptive statistics were utilized.
Frequencies and percentages were calculated to present demographic details such as
respondents' job roles, years of experience, and familiarity with blockchain technology.
Additionally, means and standard deviations were computed for each study variable to
assess the central tendency and variability of responses, providing an overview of
participants' perceptions regarding blockchain’s influence on trade efficiency.

For hypothesis testing and assessing the relationships between variables,
inferential statistical techniques were applied. Multiple regression analysis was
conducted to determine the strength and significance of the impact that smart contract
implementation, supply chain transparency, and payment settlement efficiency had on
cross-border trade efficiency. Regression analysis was chosen because it allowed for an
evaluation of how variations in the independent variables influenced the dependent
variable while controlling for other factors. The coefficient of determination (R?) was
examined to assess the explanatory power of the model, indicating the proportion of
variance in cross-border trade efficiency explained by blockchain technology adoption.

Correlation analysis was performed to identify the degree and direction of
relationships between the study variables. Pearson’s correlation coefficients (r) were
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used to measure the strength of associations, determining whether blockchain
technology adoption elements were significantly related to trade efficiency. This
analysis provided insights into whether higher levels of blockchain adoption were
associated with improvements in trade operations.

To further validate differences across respondent groups, an Analysis of
Variance (ANOVA) was conducted to examine whether perceptions of blockchain
adoption differed significantly based on factors such as job role, experience, or
department. The F-test and significance values (p-values) were analyzed to determine
whether variations in perceptions were statistically meaningful.

All statistical analyses were performed using statistical software, ensuring
accuracy and efficiency in data processing. The combination of descriptive and
inferential statistical methods allowed for a comprehensive evaluation of blockchain
technology's role in enhancing cross-border trade efficiency. The structured approach
ensured that findings were both empirically sound and theoretically relevant, supporting
the study’s objective of assessing blockchain’s impact on trade processes at Tianlong
Trading.
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Chapter 4 Findings and Discussion

4.1 Findings

4.1.1 Demographic Characteristics of Respondents

The study collected data from 227 respondents, representing key departments at
Tianlong Trading, including logistics, finance, supply chain management, and IT. The
distribution of respondents across job roles, years of experience, and familiarity with
blockchain technology is summarized in Table 4.1.

Table 4.1 Demographic Characteristics of Respondents

Characteristic Category Frequency (n) Percentage (%)
Job Role Logistics Manager 58 25.6
Financial Officer 50 22.0
Supply Chain 65 28.6
Specialist
IT Professional 54 23.8
Years of Experience Less than 3 years 40 17.6
3 -5 years 72 31.7
6 - 10 years 68 30.0
More than 10 years 47 20.7
Familiarity with Not familiar 2y 14.1
Blockchain
Somewhat familiar 78 34.4
Moderately familiar = 65 28.6
Highly familiar 52 22.9

The distribution of job roles reflects a balanced representation across key
departments involved in cross-border trade operations, ensuring that insights from
different operational perspectives were captured. 28.6% of respondents were from the
supply chain sector, the highest proportion, followed by logistics managers (25.6%),
financial officers (22.0%), and IT professionals (23.8%).

In terms of work experience, most respondents had 3 to 10 years of experience
(61.7%), suggesting that a majority of participants had substantial industry exposure,
making them well-equipped to assess blockchain adoption in trade. Additionally, 34.4%
of respondents reported being "somewhat familiar" with blockchain, while 22.9% were
highly familiar, indicating that the majority had at least a basic understanding of the
technology.
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The descriptive statistics for the key variables, including Smart Contract
Implementation, Supply Chain Transparency, Payment Settlement Efficiency, and
Cross-Border Trade Efficiency, are presented in Table 4.2. The mean and standard
deviation (SD) of responses were calculated based on a five-point Likert scale (1 =
Strongly Disagree to 5 = Strongly Agree).

Table 4.2 Descriptive Statistics of Key Variables

Variable Number of Mean Standard Deviation
Items (SD)
Smart Contract 5 412  0.74
Implementation
Supply Chain Transparency 5 4.05 0.79
Payment Settlement Efficiency 5 398  0.83
Cross-Border Trade Efficiency 5 421 | 0.72

The results indicate positive perceptions of blockchain technology's role in
improving trade efficiency at Tianlong Trading. Smart contract implementation (M =
4.12, SD = 0.74) received high agreement levels, suggesting that respondents
recognized its effectiveness in automating contract execution and reducing trade
disputes. Supply chain transparency (M = 4.05, SD = 0.79) was also rated favorably,
highlighting the perceived benefits of blockchain in improving real-time visibility and
trust in trade transactions.

Payment settlement efficiency (M = 3.98, SD = 0.83), while slightly lower than
other variables, still indicated agreement among respondents, reflecting the advantages
of faster, cost-effective transactions through blockchain-based payments. Finally,
cross-border trade efficiency (M = 4.21, SD = 0.72) had the highest mean score,
reinforcing the perception that blockchain technology contributed to overall
improvements in trade operations.

The standard deviations across all variables ranged from 0.72 to 0.83, indicating
moderate variability in responses but no extreme deviations, suggesting a relatively
consistent perception of blockchain adoption benefits. These descriptive statistics
provide a strong foundation for further inferential analysis in the subsequent sections.

4.1.2 Correlation Analysis Among Variables
To examine the linear relationships between the key variables in this

study, Pearson correlation analysis was conducted. The results are presented in Table
4.3 below.
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Table 4.3 Pearson Correlation Matrix of Key Variables
Variable 1.SCI  2.SCT 3.PSE 4.
CBTE
1. Smart Contract Implementation (SCI) 1
2. Supply Chain Transparency (SCT) 0.628** 1
3. Payment Settlement Efficiency (PSE)  0.594** 0.603** 1
4. Cross-Border Trade Efficiency (CBTE) 0.652** 0.684** 0.621** 1

Note: Correlation is significant at the 0.01 level (2-tailed).

The correlation matrix shows that all independent variables—Smart Contract
Implementation (SCI), Supply Chain Transparency (SCT), and Payment Settlement
Efficiency (PSE)—are positively and significantly correlated with the dependent
variable, Cross-Border Trade Efficiency (CBTE). The strongest correlation is
between SCT and CBTE (r = 0.684, p < 0.01), indicating that higher supply chain
transparency is associated with improved trade efficiency. All correlations fall below
0.85, indicating no multicollinearity concerns for the regression model.

4.1.3 Smart Contract Implementation
The results of the regression analysis are presented in Table 4.4.

Table 4.4 Regression Analysis of Smart Contract Implementation and Cross-Border

Trade Efficiency
Model B Standard Beta  t-value Sig. (p-
Error B) value)
Constant ) 16 2ARE - 5.576  0.000**
Smart Contract 0.627 0.053 0.512  11.792 0.000**
Implementation
R%=10.426

Adjusted R? = 0.423
F(1,225) = 139.03, p < 0.001

The regression equation derived from the analysis is:
Cross-Border Trade Efficiency=1.215+0.627(Smart Contract Implementation)

The results indicate that smart contract implementation has a statistically
significant positive impact on cross-border trade efficiency (B = 0.512, p < 0.001),
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confirming that an increase in smart contract adoption leads to improvements in trade
efficiency. The coefficient B = 0.627 suggests that for every one-unit increase in smart
contract implementation, there is a 0.627-unit increase in cross-border trade efficiency,
holding all other factors constant.

The model explains 42.6% of the variance (R* = 0.426) in cross-border trade
efficiency, indicating a moderately strong predictive power. The F-test (F(1, 225) =
139.03, p < 0.001) confirms that the regression model is statistically significant,
meaning smart contract implementation plays a crucial role in improving trade
efficiency.

These findings support H1 , demonstrating that blockchain-based smart
contract implementation significantly enhances cross-border trade efficiency by
automating contract execution, reducing reliance on intermediaries, and minimizing
transaction delays. The results align with previous research suggesting that smart
contracts streamline trade processes, reduce enforcement costs, and improve the speed
of transaction settlements, ultimately contributing to overall trade efficiency.

4.1.4 Supply Chain Transparency
The results of the regression analysis are presented in Table 4.5.
Table 4.5 Regression Analysis of Supply Chain Transparency and Cross-Border Trade

Efficiency
Model B Standard Beta (B) t-value Sig. (p-
Error value)
Constant 1.089 0.226 - 4.821 0.000%**
Supply Chain 0.682 0.058 0.541 11.759 0.000%**
Transparency
R2=0.467

Adjusted R> = 0.464
F(1,225) = 138.24, p < 0.001

The regression equation derived from the analysis is:

Cross-Border Trade Efficiency=1.089+0.682(Supply Chain Transparency)

The results indicate that supply chain transparency has a statistically significant
positive impact on cross-border trade efficiency (f =0.541, p <0.001), confirming that
an increase in supply chain transparency contributes to greater trade efficiency. The
coefficient B = 0.682 suggests that for every one-unit increase in supply chain
transparency, there is a 0.682-unit increase in cross-border trade efficiency, holding all
other factors constant.
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The model explains 46.7% of the variance (R* = 0.467) in cross-border trade
efficiency, indicating strong predictive power. The F-test (F(1, 225)=138.24, p<0.001)
confirms that the model is statistically significant, demonstrating that supply chain
transparency plays a vital role in enhancing trade efficiency.

These findings support H2, illustrating that blockchain-enabled supply chain
transparency significantly improves cross-border trade efficiency by reducing
information asymmetry, enhancing real-time data visibility, and fostering trust among
trade participants. The results align with prior studies, which highlight that improved
supply chain transparency minimizes fraud, optimizes inventory management, and
accelerates customs clearance, ultimately leading to smoother and more efficient trade
operations.

4.1.5 Payment Settlement Efficiency
The results of the regression analysis are summarized in Table 4.6.

Table 4.6 Regression Analysis of Payment Settlement Efficiency and Cross-Border

Trade Efficiency
Model B Standard Beta t- Sig. (p-
Error (B) value value)
Constant 1.342 0.202 - 6.646  0.000**
Payment Settlement 0.595 0.061 0.478  9.754  0.000**
Efficiency
R?=0.387

Adjusted R> = 0.384
F(1, 225) = 95.17, p <
0.001

Cross-Border Trade Efficiency=1.342+0.595(Payment Settlement Efficiency)

The results confirm that payment settlement efficiency has a statistically
significant positive impact on cross-border trade efficiency (f = 0.478, p <0.001). The
coefficient B = 0.595 suggests that for every one-unit increase in payment settlement
efficiency, there is a 0.595-unit increase in cross-border trade efficiency, while holding
all other factors constant.

The model explains 38.7% of the variance (R*> = 0.387) in cross-border trade
efficiency, indicating a moderate but significant predictive power. The F-test (F(1, 225)
=95.17,p <0.001) confirms that the regression model is statistically significant, further
supporting the hypothesis that payment settlement efficiency enhances trade efficiency.
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These findings support H3, demonstrating that blockchain-enabled payment
settlements significantly improve cross-border trade efficiency by reducing transaction
costs, minimizing delays in fund transfers, and enhancing financial security. The results
align with existing literature, which suggests that traditional payment systems in
international trade are often slow and costly due to intermediary banking processes,
while blockchain-based payments offer faster, more transparent, and cost-efficient
alternatives. The findings reinforce the notion that adopting blockchain for financial
transactions can enhance trade efficiency by accelerating settlements and improving
liquidity management for businesses engaged in international trade.

4.2 Discussion

4.2.1 Results

The findings from the hypothesis testing confirm that blockchain technology
adoption significantly enhances cross-border trade efficiency of Tianlong Trading.
Each of the three independent variables—smart contract implementation, supply chain
transparency, and payment settlement efficiency—exhibited a positive and statistically
significant impact on trade efficiency, providing strong empirical support for the
theoretical assumptions of this study.

The first hypothesis (H1) tested the effect of smart contract implementation on
cross-border trade efficiency, and the results indicated a strong positive relationship (8
=0.512, p <0.001). This suggests that businesses leveraging blockchain-based smart
contracts experience faster contract execution, reduced dependency on intermediaries,
and lower transaction costs, which collectively improve trade efficiency. The ability of
smart contracts to self-execute based on predefined conditions reduces the
administrative burden and minimizes the risk of contract disputes, leading to smoother
and more reliable trade operations. These results reinforce existing research indicating
that smart contracts automate trade processes and enhance operational efficiency in
global supply chains.

The second hypothesis (H2) examined the relationship between supply chain
transparency and cross-border trade efficiency, yielding a strong **positive correlation
(B =0.541, p <0.001). The findings suggest that the real-time tracking, immutability,
and security offered by blockchain technology significantly enhance trust, visibility,
and coordination among trade partners. Increased transparency reduces fraud, data
discrepancies, and inefficiencies in documentation, allowing for better inventory
management, smoother customs clearance, and improved risk mitigation. The study
confirms that blockchain-enabled transparency strengthens supply chain resilience,
aligning with previous studies that have highlighted the importance of real-time data
sharing and traceability in trade operations.

28



The third hypothesis (H3) tested the influence of payment settlement efficiency
on cross-border trade efficiency, demonstrating a significant positive effect (f = 0.478,
p <0.001). The results support the idea that blockchain-based payment systems reduce
transaction costs, shorten settlement times, and improve financial security, ultimately
enhancing liquidity and cash flow management for trade participants. The use of
stablecoins, smart contract-triggered payments, and decentralized payment networks
eliminates the need for intermediary banks, reducing delays and foreign exchange
complexities. These findings confirm previous research that suggests digital payments
lower trade barriers and increase financial efficiency in global transactions.

The study’s results strongly support the Transaction Cost Theory, which posits
that businesses seek to reduce transaction costs and inefficiencies in trade operations.
The integration of blockchain technology in contract execution, supply chain
management, and payment processing significantly minimizes transaction costs and
operational risks, resulting in a more efficient and streamlined international trade
process. These findings provide empirical evidence that blockchain technology is not
only a theoretical innovation but also a practical tool for optimizing trade efficiency,
reinforcing its growing role in global commerce.

4.2.2 Discussion

The findings of this study align closely with existing literature on the role of
blockchain technology in enhancing cross-border trade efficiency. The results reinforce
the growing body of research suggesting that smart contract implementation, supply
chain transparency, and payment settlement efficiency significantly contribute to
improving trade processes. Prior studies have highlighted similar conclusions,
emphasizing that smart contracts reduce administrative bottlenecks and automate trade
agreements, leading to faster, more reliable international transactions (Wang & Zhang,
2022). This study’s findings confirm that blockchain-driven smart contracts minimize
reliance on intermediaries and reduce enforcement costs, thereby improving overall
trade efficiency at Tianlong Trading.

In terms of supply chain transparency, the results are consistent with previous
research that suggests blockchain enhances traceability, reduces fraud, and increases
real-time visibility across supply chains (Li & Chen, 2021). Earlier studies have
demonstrated that supply chain inefficiencies often stem from fragmented data,
information asymmetry, and manual documentation processes, all of which blockchain
addresses through its immutable, decentralized ledger system (Guo & Liu, 2023). The
significant positive relationship found in this study between supply chain transparency
and cross-border trade efficiency confirms that improved data accuracy and visibility
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lead to better trade coordination and reduced disruptions, which are crucial for
international business operations.

Regarding payment settlement efficiency, the study supports prior research
suggesting that blockchain-based financial transactions streamline cross-border
payments by reducing processing time and transaction costs (Zhao & Wang, 2022).
Similar studies have emphasized that traditional payment systems rely on multiple
banking intermediaries, leading to delays and higher fees, whereas blockchain-based
digital payment solutions offer a faster, more cost-effective alternative (Sun & Feng,
2023). The significant positive impact found in this study suggests that businesses
implementing blockchain-based payment systems benefit from improved liquidity
management and enhanced financial security, making global trade transactions more
efficient.

While most of the findings aligned with existing literature, some unexpected
results emerged during the analysis. One notable observation was that payment
settlement efficiency had a lower explanatory power (R? = 0.387) compared to smart
contract implementation (R? = 0.426) and supply chain transparency (R? = 0.467). This
was unexpected, as previous studies have emphasized payment speed as a critical driver
of trade efficiency (Gao & Huang, 2021). One possible explanation for this outcome is
that while blockchain-based payment solutions improve transaction speed and cost
efficiency, their adoption in cross-border trade is still in its early stages. Many
businesses, including those at Tianlong Trading, may still rely on traditional banking
systems for large transactions due to regulatory constraints and trust issues with digital
currencies.

Some variability in responses was observed regarding supply chain
transparency. While most participants acknowledged that blockchain enhances
visibility and trust, a small subset expressed concerns about data integration challenges
and the high costs of blockchain implementation. This aligns with recent discussions in
the literature suggesting that blockchain adoption in supply chains requires significant
investment in digital infrastructure and standardization across trade networks (Xu & Li,
2023). These concerns indicate that while blockchain improves supply chain
transparency, businesses must address technical and financial barriers to maximize its
full potential.

The study’s findings contribute to the growing body of empirical evidence

supporting blockchain’s transformative role in cross-border trade. However, the
unexpected results highlight that widespread adoption still faces technical, regulatory,
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and financial challenges, requiring further research to explore how businesses can fully
integrate blockchain technology into global trade systems.
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Chapter 5 Conclusion and Recommendation

5.1 Conclusion

The findings confirmed that blockchain adoption significantly enhanced cross-
border trade efficiency. Smart contract implementation was found to have a strong
positive impact on trade efficiency, reinforcing its role in automating contract execution,
reducing reliance on intermediaries, and minimizing transaction delays. Supply chain
transparency was also identified as a major contributor to trade efficiency, as
blockchain’s real-time tracking, immutable records, and enhanced data accuracy
improved overall supply chain coordination and reduced risks associated with fraud and
misinformation. Additionally, payment settlement efficiency demonstrated a
significant but slightly weaker influence, indicating that blockchain-based payment
systems improve transaction speed and cost-effectiveness, though adoption challenges
remain due to regulatory concerns and digital currency trust issues.

These results provide clear answers to the research questions, demonstrating
that blockchain technology plays a transformative role in optimizing contract
enforcement, improving supply chain management, and enhancing financial
transactions in cross-border trade. The findings align with previous research supporting
blockchain’s potential to streamline global trade operations, lower transaction costs,
and improve overall trade performance. However, the study also highlights challenges
related to regulatory barriers, integration costs, and the need for standardized
blockchain protocols across different trade ecosystems.

The study concludes that blockchain adoption offers a viable and effective
solution to many inefficiencies in cross-border trade, positioning itself as a powerful
tool for increasing trade efficiency in an increasingly digitalized global economy. These
findings provide valuable insights for businesses, policymakers, and trade professionals,
emphasizing the importance of fostering blockchain integration strategies, addressing
adoption barriers, and leveraging digital innovation to enhance trade efficiency in the
future.

5.2 Recommendations

Based on the findings of this study, businesses engaged in cross-border trade,
particularly Tianlong Trading, should actively integrate blockchain technology into
their trade operations to enhance efficiency and reduce transaction costs. Smart contract
implementation should be expanded, as it significantly improves contract execution
speed and reduces reliance on intermediaries. Trade organizations and businesses
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should invest in blockchain-based contract management systems to streamline trade
agreements and ensure automated, tamper-proof contract enforcement.

Furthermore, enhancing supply chain transparency should be a priority, as
blockchain enables real-time tracking and improved visibility across trade networks.
Businesses should collaborate with technology providers to integrate blockchain-based
supply chain management systems, ensuring secure, verifiable trade records and
reducing fraud risks. Trade partners should also work toward standardizing blockchain
protocols across different jurisdictions, allowing for seamless interoperability and data
sharing.

In terms of financial transactions, blockchain-based payment solutions should
be explored further, particularly for reducing settlement times and transaction fees.
While blockchain payments already demonstrate efficiency improvements, businesses
should work with financial regulators to address concerns regarding digital currency
usage and compliance. Stablecoins and central bank digital currencies (CBDCs) could
be leveraged as alternatives to traditional banking transactions to further enhance
payment settlement efficiency.

Finally, organizations should provide training and education programs on
blockchain adoption, ensuring that employees across different trade functions
understand its potential benefits and practical applications. Industry-wide adoption
should be supported by government policies that encourage blockchain innovation,
while businesses should invest in research and development to further refine blockchain
solutions for international trade.

5.3 Further Study

While this study provides valuable insights into blockchain adoption in cross-
border trade efficiency, further research should be conducted to address certain
limitations and explore additional aspects of blockchain implementation. Future studies
may examine the long-term impact of blockchain adoption through a longitudinal
approach, measuring how sustained usage influences trade efficiency over time.

Further research could explore the role of regulatory frameworks in blockchain
adoption, particularly analyzing how differences in blockchain legislation across
countries affect trade efficiency. Researchers should investigate strategies for
overcoming regulatory barriers and propose standardization measures to facilitate
international blockchain adoption.

33



Another avenue for future study may involve comparative analyses between
different industries and trade environments, examining how blockchain adoption varies
across manufacturing, agriculture, pharmaceuticals, and other global trade sectors.
Understanding sector-specific challenges could provide deeper insights into how
blockchain solutions should be tailored for different trade ecosystems.

Finally, future research should incorporate qualitative methods, such as case
studies or expert interviews, to complement quantitative findings with in-depth
perspectives from blockchain practitioners and policymakers. Exploring organizational
challenges, adoption hesitations, and real-world implementation experiences may
provide richer insights into blockchain's practical applications in cross-border trade.
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Appendix

Survey Questionnaire
The Impact of Blockchain Technology Adoption on Cross-Border Trade Efficiency

Dear Respondent,

Thank you for taking the time to participate in this survey. This study aims to
examine how blockchain technology adoption influences cross-border trade
efficiency at Tianlong Trading. Your insights are valuable in helping us understand the
role of smart contract implementation, supply chain transparency, and payment
settlement efficiency in improving trade operations.

Your responses will remain strictly confidential and will be used only for
academic purposes. The questionnaire will take approximately 5-7 minutes to complete.
Please answer all questions honestly.

For sections 2 to 5, please indicate your level of agreement with each statement
using the Likert scale below:

1 = Strongly Disagree

2 = Disagree
3 = Neutral
4 = Agree

5 = Strongly Agree
Section 1: Demographic Information

1. What is your job role at Tianlong Trading?
[ ] Logistics Manager
[_] Financial Officer
[ ] Supply Chain Specialist
[ ] IT Professional
[ ] Other (Please specify):

2. How many years of experience do you have in your current field?
[ ] Less than 3 years

|:| 3 - 5 years
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|:| 6 - 10 years
[ ] More than 10 years

3. How familiar are you with blockchain technology?
[ ] Not familiar at all
[ ] Somewhat familiar
[ ] Moderately familiar
[ ] Highly familiar

4. Has your department implemented blockchain technology in trade operations?
[ ] Yes, extensively
|:| Yes, to some extent
[ ] No, but planning to
[_] No, and no plans to implement

Section 2: Smart Contract Implementation

5. Smart contracts have improved the efficiency of contract execution in trade
operations.

(12003415

6. The use of smart contracts has reduced disputes related to contract
enforcement.

CJid203 1415

7. Smart contract automation has minimized the need for third-party
intermediaries in trade agreements.

(1203415

8. The implementation of smart contracts has helped reduce administrative costs
in cross-border transactions.

(1203045

9. The adoption of smart contracts has increased the speed of trade execution.

(1200345
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Section 3: Supply Chain Transparency

10. Blockchain has improved real-time visibility of supply chain operations.

120300415

11. The use of blockchain technology has reduced fraud and data manipulation
in supply chain transactions.

(1200345

12. Blockchain has enhanced the accuracy and reliability of trade
documentation.

(120031415

13. The traceability provided by blockchain has led to better compliance with
regulatory requirements.

(12003045

14. Blockchain has facilitated smoother coordination between trade partners in
supply chain management.

L2003 4[5
Section 4: Payment Settlement Efficiency

15. Blockchain-based payment systems have reduced the time required for
cross-border transactions.

(120030145

16. The use of blockchain in financial transactions has lowered transaction costs
compared to traditional payment methods.

[J1[J2[]3[14[]5

17. Blockchain payment solutions have improved financial security and reduced
risks of fraud.

(1 J2[]3[14[]5

18. The integration of blockchain-based payments has enhanced cash flow
management in trade transactions.

120300415
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19. The adoption of blockchain payments has facilitated more seamless
international trade settlements.

L2340
Section 5: Cross-Border Trade Efficiency

20. The adoption of blockchain technology has reduced overall trade transaction
costs.

(1200345

21. Blockchain has improved the speed and efficiency of cross-border trade
processes.

(12003415

22. The use of blockchain technology has enhanced trust and collaboration
among international trade partners.

120031415

23. The automation enabled by blockchain has led to fewer trade disputes and
operational delays.

1203415

24. Blockchain implementation has significantly contributed to optimizing
international trade at Tianlong Trading.

LIz s[4 0]s
Closing Statement

Thank you for your time and participation in this survey. Your insights are
valuable in understanding the impact of blockchain technology adoption on cross-
border trade efficiency. The responses collected will be used solely for academic
purposes.
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