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Abstract: The dynamics of world trade are rapidly transforming under the influence of digital innovation.
Traditional trade systems, characterized by paper-based documentation, manual verification, and limited
transparency, have long hindered efficiency and trust among global trading partners. Blockchain technology,
a decentralized and tamper-proof digital ledger, offers an opportunity to address these long-standing
inefficiencies. This research paper explores how blockchain redefines trust, traceability, and efficiency in
global trade by automating documentation, strengthening transparency, and ensuring authenticity across
supply chains. The study adopts a qualitative and analytical methodology using secondary data from the
World Trade Organization (WTO), UNCTAD, OECD, and industry reports. Case studies such as TradeLens,
we.trade, and VeChain are analyzed to assess blockchain’s practical applications in customs, logistics, and
trade finance. Findings reveal that blockchain enhances trade facilitation, reduces costs, prevents fraud, and
improves compliance. However, adoption barriers such as regulatory fragmentation, interoperability
challenges, and uneven digital infrastructure persist. The paper concludes with a five-dimensional strategic
framework for integrating blockchain into world trade systems, emphasizing technological integration,
policy harmonization, institutional collaboration, capacity building, and ethical governance. The study
contributes to the discourse on digital trust infrastructure as the foundation for a sustainable, transparent, and
inclusive global trade ecosystem.

Keywords: Blockchain, Trust, Traceability, Trade Facilitation, Transparency, Supply Chain Efficiency,
Digital Innovation.

1. INTRODUCTION

In today’s interconnected economy, trust and transparency are fundamental to sustaining global trade
relationships. However, existing international trade mechanisms remain highly fragmented and inefficient.
The traditional trade ecosystem relies heavily on manual documentation, intermediaries, and outdated
verification procedures, leading to delays, fraud, and data discrepancies.

The World Bank (2021) estimates that nearly 20% of global trade cost arises from documentary inefficiencies
alone. Furthermore, the COVID-19 pandemic exposed vulnerabilities in global supply chains, emphasizing
the need for digitally trusted, real-time trade networks.

Enter blockchain technology—a revolutionary innovation that promises to transform how trade transactions
are recorded, verified, and executed. Originally introduced by Satoshi Nakamoto (2008) as the underlying
technology for Bitcoin, blockchain is now widely recognized as a distributed digital ledger that securely

IJCRT2512650 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | f778


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 12 December 2025 | ISSN: 2320-2882

stores transactions across multiple nodes. It ensures immutability, transparency, and traceability, making it a
perfect candidate for resolving the trust deficit in international trade.

Blockchain applications in global trade extend across customs procedures, trade finance, logistics, and supply
chain management. By enabling shared and verifiable data across all participants—exporters, importers,
banks, and customs authorities—it reduces paperwork, eliminates duplication, and builds digital confidence.

The central purpose of this research is to analyze how blockchain redefines efficiency and transparency in
global trade through trust-driven digital innovation, and to propose a strategic adoption framework suitable
for developing and emerging economies.

2. REVIEW OF LITERATURE
2.1 Evolution of Blockchain Technology

Nakamoto (2008) introduced blockchain as a peer-to-peer ledger to record transactions transparently without
central authorities. Later, Tapscott and Tapscott (2016) described it as the “Internet of Value,” emphasizing
blockchain’s potential beyond finance—into governance, trade, and supply chain transparency.

Yli-Huumo et al. (2016) confirmed its transformative role as a trust infrastructure across multi-party
ecosystems.

2.2 Blockchain in Trade Facilitation

The World Trade Organization (WTO, 2018) concluded that blockchain could reduce international trade
costs by up to 15-30% by automating verification and replacing physical documentation.

UNCTAD (2020) recognized blockchain’s potential to improve trade logistics and customs clearance
through “smart contracts” that execute automatically upon condition fulfilment.

Similarly, OECD (2021) emphasized that blockchain enhances trade efficiency but requires harmonized
regulatory and digital frameworks.

2.3 Blockchain and Supply Chain Traceability

Kshetri (2018) identified blockchain as vital for improving accountability, especially in high-risk industries
such as food, healthcare, and luxury goods.

Saberi et al. (2019) linked blockchain to sustainability, noting its ability to verify ethical sourcing and carbon
accountability.

The IBM Food Trust Network implemented with Walmart reduced food trace-back time from 7 days to 2.2
seconds, demonstrating blockchain’s potential for real-time traceability.

Everledger and VeChain further illustrated blockchain’s value in tracking product origin and combating
counterfeit trade.
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2.4 Critical Challenges Highlighted in Literature

Despite its promise, the literature notes several constraints:

. Lack of global regulatory alignment.

. Interoperability issues among blockchain platforms.

. Digital divide restricting participation of small exporters and developing nations.
. High implementation cost and limited technical literacy.

2.5 Research Gaps Identified

From the literature, three key gaps emerge:

1. Insufficient empirical evidence on blockchain’s institutional and policy-level integration in world
trade.

2. Lack of structured frameworks combining technological innovation with governance mechanisms.
3. Limited focus on developing economies and inclusive blockchain adoption strategies.

This study addresses these gaps through analytical synthesis and framework development.

3. RESEARCH OBJECTIVES AND METHODOLOGY

3.1 Research Objectives

1. To examine blockchain’s role in enhancing trust and traceability in global trade.

2. To analyze its contribution to trade facilitation, customs efficiency, and logistics transparency.

3. To evaluate barriers and enablers of blockchain adoption across international trade ecosystems.

4. To formulate a strategic framework for sustainable blockchain integration in world trade governance.
3.2 Research Design

The study adopts a qualitative and exploratory research design integrating descriptive, analytical, and
comparative methods. The design allows a comprehensive understanding of blockchain’s implications in
trade through theoretical and practical evidence.

. Qualitative Nature: The study focuses on why and how blockchain enhances trade trust, not on
numerical measurement.

. Exploratory Focus: To identify emerging challenges and opportunities in blockchain adoption.
. Descriptive Element: To present documented trade cases that illustrate blockchain applications in
practice.
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3.3 Data Sources

Secondary Data:

. Reports from WTO, UNCTAD, OECD, and World Bank.

. Peer-reviewed journals (Elsevier, Emerald, Springer).

. Case studies from IBM—Maersk (TradeLens), we.trade, and VeChain.
. Government and institutional publications on trade digitalization.

Primary Supportive Inputs:

Informal consultations with trade practitioners and technology experts through published interviews and
seminars were reviewed to validate findings.

3.4 Sampling Method

A purposive sampling technique was used to select 10 representative blockchain case studies based on:

. Relevance to international trade facilitation.
. Availability of measurable impact data.
. Credibility of institutional backing.

3.5 Analytical Tools and Frameworks

1. SWOT Analysis — to evaluate blockchain’s strengths, weaknesses, opportunities, and threats in trade
contexts.

2. Technology—Organization—Environment (TOE) Framework — to assess adoption drivers.

3. Comparative Analysis — to compare blockchain-based and traditional trade systems in documentation

and efficiency.

4. Thematic Coding — to derive key themes: trust, traceability, efficiency, transparency, and governance.

3.6 Limitations

. Dependence on secondary data due to lack of uniform global datasets.
. Emerging technology—findings subject to rapid change.
. Uneven distribution of blockchain case evidence between developed and developing nations.

Despite these, the methodology ensures conceptual depth and policy applicability.
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4. BLOCKCHAIN IN TRADE FACILITATION

Blockchain enhances trade facilitation by digitizing and authenticating trade documentation, simplifying
customs clearance, and enabling real-time shipment tracking.

4.1 Customs Modernization

Customs traditionally involves multiple verification layers and human intervention. Blockchain creates
shared digital ledgers accessible by customs authorities, reducing duplication and risk of forgery.

Singapore’s TradeTrust platform demonstrated blockchain-based customs interoperability across multiple
jurisdictions.

4.2 Trade Finance
Through smart contracts, blockchain automates trade finance payments once contractual terms are verified.

The we.trade network, developed by European banks, increased efficiency by up to 35% and lowered
payment risks.

4.3 Maritime Logistics

TradeLens, developed by IBM and Maersk, provides real-time visibility of shipping data to all participants—
ports, shippers, and customs. It reduced documentation time by 40% and improved cargo transparency.

Blockchain thus creates a single source of truth, replacing fragmented data silos with shared trust networks.

5. BLOCKCHAIN IN SUPPLY CHAIN TRACEABILITY
5.1 Authenticity and Anti-Counterfeiting

Blockchain records product provenance securely, reducing counterfeiting. Everledger used blockchain to
track diamonds and certify origin, enhancing market trust.

5.2 Food and Pharmaceutical Traceability

IBM Food Trust, used by Walmart and Carrefour, allows rapid product recall and verification of sourcing
conditions. This ensures compliance with food safety standards globally.

5.3 Ethical Sourcing and Sustainability

VeChain and Provenance platforms track environmental impact and ethical sourcing, enabling carbon
accounting and social compliance.

Blockchain thereby enhances both transparency and sustainability in international supply chains.

6. CHALLENGES AND LIMITATIONS

Despite its transformative promise, blockchain adoption faces several constraints:

S. No. Challenge Description Impact
1 Regulatory Gaps Absence of harmonized global | Legal uncertainty  slows
standards for blockchain documents. adoption.

2 Interoperability

Lack of integration between different
blockchain systems.

Limits scalability and cross-
border trade.

3 Cost
Infrastructure

and

High setup cost and inadequate digital
infrastructure in developing
economies.

Reduces accessibility for

MSME:s.

4 Data Privacy

Conflicts between transparency and
confidentiality.

Creates compliance and legal
concerns.
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5 Skills Gap Limited blockchain expertise among | Slows adoption pace.
trade professionals

6 Digital Divide Developing economies lack technical | Unequal access to digital trade
readiness. benefits.

7. STRATEGIC FRAMEWORK FOR BLOCKCHAIN ADOPTION

To bridge these gaps, the study proposes a five-dimensional strategic framework:

7.1. Technological Integration

. Develop interoperable blockchain platforms using open standards.

. Encourage hybrid models combining public and private blockchains.

7.2. Policy Harmonization

. WTO and UNCTAD should formulate international legal norms for blockchain trade documentation.
. Countries must update e-commerce and trade laws to recognize blockchain-based contracts.

7.3. Institutional Collaboration

. Create Public—Private Partnerships (PPPs) for blockchain implementation in customs, ports, and
logistics.
. Foster collaboration among central banks, customs, and IT regulators.

7.4. Capacity Building

. Train customs officers, exporters, and MSMEs in blockchain applications.

. Integrate digital trade literacy into higher education curricula.

7.5. Sustainability and Governance

. Encourage green blockchain technologies using low-energy consensus mechanisms.

. Align blockchain use with UN Sustainable Development Goals (SDGs) 9 (Industry, Innovation, and
Infrastructure) and 12 (Responsible Consumption and Production).

This holistic framework ensures scalability, inclusivity, and resilience in blockchain adoption.

8. FINDINGS AND DISCUSSION
The study finds that blockchain:

1. Builds digital trust by making trade transactions tamper-proof and verifiable.

2. Improves operational efficiency by automating documentation and reducing delays.
3. Enhances traceability, ensuring ethical sourcing and regulatory compliance.

4. Reduces costs, improving competitiveness for exporters and MSMEs.

5. Strengthens sustainability, supporting carbon-neutral and socially responsible trade.

However, the research highlights that blockchain’s success is contingent upon policy integration, stakeholder
collaboration, and digital infrastructure readiness.
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9. CONCLUSION

Blockchain is redefining the foundations of international trade by embedding trust, transparency, and
traceability into global economic systems. It has the potential to reduce inefficiencies, eliminate
intermediaries, and create a self-verifying ecosystem for global commerce.

Nevertheless, blockchain’s transformative impact depends on collective action — harmonizing global
regulations, investing in digital infrastructure, and ensuring equitable access for all participants, especially
SME:s in developing countries.

The future of global trade lies in digital trust ecosystems where blockchain serves as the technological
backbone of transparency, accountability, and sustainable growth. For policymakers, embracing blockchain
is not just a technological decision but a strategic imperative for inclusive globalization.
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