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Abstract 

Blockchain technology has the potential to transform international governance by 

improving transparency, accountability, and trust. This paper examines blockchain 

diplomacy, the integration of decentralized technologies into international relations, and 

explores applications such as digital identity for stateless populations, aid distribution, 

climate agreements, and cross-border trade. While blockchain offers advantages like 

decentralization, interoperability, and automated treaty enforcement, it also raises 

concerns over sovereignty, legal uncertainty, technical scalability, and the digital divide. 

Much of its development remains concentrated in the Global North, risking greater 

inequality unless inclusive frameworks and capacity-building efforts are adopted. The 

study concludes that blockchain should complement rather than replace traditional 

diplomacy. With multilateral cooperation, ethical safeguards, and shared standards, it can 

support a more transparent, inclusive, and resilient global governance system. 

Keywords: Blockchain Diplomacy, International Governance, Decentralization, Digital Identity, 
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1. Introduction 

 

1.1 Background of International Governance and Technology 

International governance encompasses the frameworks, institutions, and processes that 

guide cooperation and conflict resolution among states and non-state actors on global issues. These 

include security, trade, health, climate change, and human rights. The post-World War II 

international order, shaped by institutions such as the United Nations, World Bank, and World 
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Trade Organization, rests on multilateralism and diplomatic negotiation. However, this system has 

often faced criticism for being slow, opaque, and unequal—especially in responding to crises, 

accommodating emerging powers, and including marginalized voices. 

In parallel, the world has experienced unprecedented digital transformation. The rise of the 

internet, mobile technologies, big data, and artificial intelligence has reshaped economies and 

societies. These technologies have challenged traditional notions of sovereignty, privacy, and 

governance. Technology now intersects with international relations through cyber diplomacy, 

digital rights, online disinformation campaigns, and digital surveillance. Yet, despite this digital 

shift, international governance structures have lagged in adapting to the complexities of the 21st 

century. 

Blockchain technology, originally introduced in 2008 as the underlying framework for 

Bitcoin, has since evolved into a broader innovation capable of transforming governance 

mechanisms. Its unique characteristics—decentralization, immutability, transparency, and 

programmability—position it as a potential tool for addressing the shortcomings of international 

governance. Blockchain’s applications now extend to digital identity, humanitarian aid, trade 

documentation, voting systems, and smart treaties, opening new possibilities for diplomatic 

practice. 

1.2 Rise of Blockchain in Global Systems 

The initial perception of blockchain was largely limited to cryptocurrencies. However, it 

soon became evident that blockchain's decentralized and trustless architecture could benefit a wide 

range of applications. In the last decade, multiple sectors—including finance, health, education, 

and logistics—have adopted blockchain-based solutions for greater efficiency, security, and 

transparency. Globally, governments and international organizations are now exploring 

blockchain’s potential in governance. Estonia, for example, has integrated blockchain into its e-

governance system to secure citizen data and streamline services. The World Food Programme’s 

Building Blocks project uses blockchain to deliver aid transparently in refugee camps. TradeLens, 

a shipping logistics platform developed by IBM and Maersk, has improved documentation and 

reduced customs processing time by using blockchain. These examples underscore blockchain’s 

ability to enhance accountability and streamline processes across borders. Moreover, the COVID-

19 pandemic exposed vulnerabilities in traditional governance systems, such as fragmented supply 

chains, opaque public health data, and inefficient global coordination. These challenges prompted 

renewed interest in technologies that can ensure reliability and transparency. Blockchain emerged 

as one of the key candidates for building resilient and adaptive governance infrastructure. 
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1.3 Statement of the Problem 

 

There is a critical gap between blockchain’s potential and its current use in international 

governance. Centralized institutional structures, legal uncertainties, resistance to technological 

change, and unequal access to digital infrastructure collectively impede the effective integration 

of blockchain into global diplomacy. 

 

1.4 Objectives of the Study 

This study aims to critically analyze the role of blockchain technology in reshaping international 

governance and diplomacy. The specific objectives include: 

• To explore the foundational concepts and technical dimensions of blockchain relevant to 

governance. 

• To examine current and potential applications of blockchain in international institutions 

and diplomatic practices. 

• To identify the benefits of blockchain in improving transparency, efficiency, and 

accountability in global governance. 

• To analyze the challenges, including legal, technical, ethical, and political, that hinder 

blockchain adoption in diplomacy. 

• To evaluate real-world case studies that illustrate blockchain’s impact on international 

governance. 

• To propose policy recommendations for the ethical and inclusive integration of blockchain 

into global systems. 

1.5 Research Questions 

This study is guided by the following key research questions: 

1. How does blockchain technology intersect with the principles and practices of international 

governance? 

2. What are the key use cases of blockchain in global diplomacy and intergovernmental 

institutions? 

3. What benefits does blockchain offer to international governance in terms of trust, 

transparency, and efficiency? 

4. What barriers—technical, legal, and political—limit blockchain’s integration into 

diplomatic systems? 
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5. How can blockchain-based tools be ethically and inclusively implemented across diverse 

geopolitical contexts? 

6. What lessons can be learned from existing pilot projects and case studies in blockchain 

diplomacy? 

1.6 Significance of the Study 

This research contributes to a relatively new and interdisciplinary area of study. The 

intersection of blockchain and international governance is underexplored in both academic and 

policy circles. By critically assessing the prospects and limitations of blockchain diplomacy, this 

study aims to advance scholarly discourse and inform real-world policy decisions. The findings 

have implications for policymakers, diplomats, international development agencies, technologists, 

and civil society organizations. As countries and institutions grapple with emerging technologies, 

a deeper understanding of blockchain’s role in diplomacy can shape more resilient and equitable 

global governance mechanisms. The study also offers insights into how developing nations can 

participate in and benefit from technological innovations in international relations. 

2. Understanding Blockchain Technology 

Blockchain is a distributed ledger technology (DLT)1 that enables secure, transparent, and 

immutable recording of transactions across a network of computers. At its core, a blockchain 

consists of blocks—data structures that store transactional information—and cryptographic 

hashes2 that link each block to its predecessor, forming a chronological chain. This architecture 

ensures that data, once recorded, cannot be altered retroactively without altering all subsequent 

blocks, which requires consensus from the network participants. 

Each node in a blockchain network maintains a copy of the ledger, ensuring redundancy 

and resilience3. When a transaction occurs, it is broadcast to the network, validated through a 

consensus mechanism (e.g., proof of work, proof of stake), and then appended to the ledger. The 

decentralized nature of blockchain eliminates the need for central authorities or intermediaries, 

making it highly resistant to manipulation and single points of failure4. 

Other core components include digital signatures (for authentication), Merkle trees5 (for 

data integrity), and consensus algorithms6 (for network agreement). These elements work in 

harmony to create a trustless system where users can transact or share information securely without 

needing to trust each other or a third party. Blockchains are broadly classified into public, private, 

and consortium models. Public blockchains (e.g., Bitcoin, Ethereum) are open, fully 

decentralized, and highly transparent but face scalability challenges. Private blockchains are 
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controlled by a single organization, offering efficiency at the cost of decentralization. Consortium 

blockchains, governed by multiple organizations, strike a balance and are especially suited for 

international governance as they facilitate cooperation among sovereign actors7. 

Feature Public Blockchain Private Blockchain Consortium  

Blockchain 

Hybrid Blockchain 

Access Open to all 

(permissionless) 

Restricted 

(permissioned) 

Restricted to 

selected group 

Mix of public & 

private access 

Control Decentralized Centralized Semi-

decentralized 

Flexible governance 

Speed Slower due to 

consensus methods 

Faster due to fewer 

participants 

Moderate Varies 

Transparency High Low Moderate Customizable 

Examples Ethereum, Bitcoin Hyperledger Fabric, 

Corda 

IBM Food Trust, 

Energy Web 

Dragonchain, XinFin 

Use Cases Voting, finance, DeFi Enterprise operations, 

supply chain 

Trade, healthcare 

consortiums 

Government + 

enterprise platforms 

Table 1: Types of Blockchain Clouds and their features 

Blockchain’s core features—decentralization, immutability, and transparency—make 

it particularly valuable in global governance. Decentralization distributes control across networks, 

reducing risks of censorship or systemic failure. Immutability ensures tamper-proof records critical 

for treaty enforcement, while transparency strengthens accountability in cross-border processes 

such as aid distribution8. 

Smart contracts—self-executing agreements embedded in code—can automate tasks like 

aid disbursement, climate target monitoring, customs clearance, and international voting 

mechanisms. When combined with Decentralized Autonomous Organizations9 (DAOs), they 

introduce the possibility of algorithmic diplomacy. However, they also pose legal and ethical 

challenges as existing international frameworks are not fully equipped to handle disputes arising 

from autonomous code execution10. 

3. Literature Review 

Over the past decade, the body of literature on blockchain technology has evolved from 

focusing primarily on cryptocurrencies to exploring its applications in broader socio-political 

contexts, including governance, law, and diplomacy. This review synthesizes key academic 
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findings, institutional reports, and think tank analyses to outline how blockchain intersects with 

international relations and what gaps remain in the scholarly discourse. 

Initially, the literature on blockchain was almost entirely dominated by discussions of 

Bitcoin and its underlying technical structure. Nakamoto’s (2008) white paper11 12 introduced the 

concept of a peer-to-peer electronic cash system that operates without centralized control, laying 

the groundwork for decentralized applications beyond finance. Since then, researchers have 

identified blockchain’s potential in non-monetary domains, particularly where trust, transparency, 

and record immutability are paramount. 

Tapscott and Tapscott’s (2016) “Blockchain Revolution”13 marked one of the earliest 

efforts to popularize blockchain’s transformative potential beyond the cryptocurrency market. The 

authors argued that blockchain could create a “trust protocol,” disrupting industries reliant on 

intermediaries. Their work introduced the notion of a decentralized internet of value and suggested 

its use in governance and public administration. Although more speculative than empirical, their 

contributions shaped the discourse on how distributed ledger technology (DLT) might impact 

global systems. 

Another significant thread in the literature addresses blockchain's role in humanitarian 

contexts. Zwitter and Boisse-Despiaux (2018) discuss how blockchain can aid in humanitarian 

logistics, refugee identification, and aid disbursement14. Their study critiques centralized 

humanitarian aid systems for inefficiency and opacity and demonstrates how blockchain-based 

models can offer traceability, speed, and lower costs. This work highlights a recurring theme in 

the literature: blockchain’s promise lies in its ability to rectify inefficiencies rooted in 

centralization and bureaucracy. 

Governance applications of blockchain are also increasingly examined by researchers such 

as Atzori (2015), who delves into the political philosophy underpinning blockchain governance. 

She introduces the concept of “decentralized governance by design,” emphasizing that blockchain, 

by replacing human trust with algorithmic consensus, offers a new form of governance free from 

hierarchical control. However, Atzori cautions against overestimating the technology’s neutrality, 

reminding us that code is shaped by its creators and not inherently free from bias or inequality15. 

In international relations theory, the application of blockchain has remained nascent but 

growing. Scott16 (2019) and Reinsberg17 (2021) explore how blockchain technology could be 

integrated into international development programs, arguing that DLT may enable more 

democratic and transparent aid processes. However, both acknowledge that blockchain adoption 
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is hindered by digital divides, lack of infrastructure in the Global South, and the concentration of 

technological power in a few developed countries. 

From an institutional perspective, organizations such as the World Economic Forum 

(WEF), United Nations Development Programme (UNDP), and Organisation for Economic Co-

operation and Development (OECD) have published white papers18 19 20 21 and reports on 

blockchain’s potential in global cooperation22. The WEF’s “Blockchain Beyond the Hype” (2018) 

cautions that blockchain is not a silver bullet and stresses the importance of identifying appropriate 

use cases23. The OECD (2021) emphasizes the importance of creating interoperability standards 

and regulatory frameworks that can enable international institutions to collaborate via DLT. 

Notably, the UN’s Building Blocks initiative in refugee camps represents one of the most 

documented case studies of blockchain in practice24. Reports by the WFP (2019) describe how 

blockchain helped deliver food assistance efficiently to Syrian refugees25 in Jordan while reducing 

overhead costs and fraud. This project is frequently cited in academic and grey literature as a 

benchmark for how DLT can enhance transparency in transnational humanitarian work. 

In terms of criticisms, some scholars caution against blockchain evangelism. Werbach 

(2018) critiques the assumption that decentralized systems automatically produce better 

outcomes26. He argues that blockchain governance mechanisms may be opaque, subject to “code 

is law” limitations27, and lack recourse in the event of failure. Similarly, scholars such as 

Morozov28 and Lanier29 warn that technological solutions can create new forms of surveillance 

and inequality if not guided by inclusive and ethical principles.  

This provides a robust foundation for understanding the technological, philosophical, and 

practical dimensions of blockchain in governance. It establishes the promise of blockchain to 

transform areas like digital identity, aid distribution, and international treaties. However, it also 

underlines critical challenges such as digital inequality, regulatory gaps, and techno-solutionism. 

This study aims to build on these contributions by offering a comprehensive synthesis of academic, 

policy, and applied perspectives. It adds to the scholarly conversation by focusing on blockchain’s 

potential to transform not just national systems but multilateral diplomacy and global governance 

itself. As such, it fills an important gap by providing an interdisciplinary, evidence-based 

examination of blockchain diplomacy in theory and practice. 

4. Research Methodology 

This research employs a qualitative, exploratory methodology to examine how blockchain 

technology can influence and enhance international governance. The complexity of integrating 
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decentralized technologies into hierarchical diplomatic systems necessitates a multifaceted 

research design that draws upon both empirical and theoretical sources. The methodology is rooted 

in interdisciplinary analysis, combining elements from political science, international relations, 

computer science, public policy, and legal theory. The guiding rationale is to understand 

blockchain not just as a technical tool but as a transformative governance paradigm. 

4.1 Research Design 

The study adopts a qualitative design due to the nascent and exploratory nature of 

blockchain diplomacy. Quantitative data on blockchain’s applications in diplomacy is limited, and 

many initiatives are in pilot stages. As such, qualitative analysis is more suitable for exploring 

nuanced institutional dynamics, interpretive challenges, and context-dependent case studies. This 

includes both descriptive and interpretive methods to assess how blockchain is framed, tested, and 

adopted within international governance systems.  A multi-case study approach forms the core of 

the research strategy. Cases are selected purposively based on their relevance to blockchain 

diplomacy, geographic diversity, and levels of institutional maturity.  

4.2 Data Collection 

The study relies on secondary data collection, drawing from peer-reviewed journal articles, 

white papers, policy briefs, government documents, reports by international organizations (e.g., 

UN, WEF, OECD), and technical documentation from blockchain consortia and development 

platforms. Additionally, official publications and grey literature from NGOs and think tanks 

provide contextual insights into ongoing pilot projects and policy debates. Data from blockchain 

explorers and project-specific dashboards (e.g., Ethereum, Hyperledger) are examined for 

descriptive metrics when available. These provide transactional transparency, smart contract 

interactions, and governance activities within the blockchain networks being studied. 

4.3 Analytical Framework 

The analysis proceeds in three stages: 

1. Thematic Analysis: Coding of the data is performed to identify recurring themes such as 

transparency, sovereignty, scalability, and legal recognition. This enables the categorization of 

blockchain features and challenges within international governance settings. 

2. Comparative Case Analysis: Cases are compared along parameters such as stakeholder 

involvement, technological model (public/private/consortium), policy outcomes, and 
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replication potential. This comparative method helps extract best practices and identify 

generalizable patterns. 

3. Policy and Legal Evaluation: Blockchain applications are analyzed for their alignment with 

international legal norms, including treaty law, digital rights frameworks, and data protection 

regulations. This includes examining the compatibility of smart contracts with legal 

enforceability and the regulatory responses of sovereign states. 

4.4 Scope and Delimitations 

The research focuses on blockchain applications that have a governance or diplomatic 

function, excluding purely financial or speculative uses such as cryptocurrency trading. It 

prioritizes systems that aim to improve transparency, enhance accountability, or facilitate 

cooperation among international actors. The study limits its scope to projects with cross-border or 

multilateral relevance. 

Geographically, the research includes examples from both the Global North and Global South to 

assess whether blockchain can be an equalizing force in global governance or whether it 

exacerbates existing asymmetries. Temporally, the research considers projects implemented or 

evaluated between 2015 and 2025. 

While recognizing the limitations of a qualitative design, the research aims to lay the 

foundation for future empirical studies that can quantitatively assess blockchain’s impact on 

diplomacy. It acknowledges that many blockchain applications are still evolving and that real-

world outcomes may diverge from theoretical expectations. 

5. The Concept of Blockchain Diplomacy 

Blockchain diplomacy is an emerging concept that focuses on integrating blockchain 

technologies into the mechanisms and practices of global diplomacy and international 

governance30 31 with the aim of enhancing transparency, accountability, and inclusiveness32. It 

builds on the long-standing tradition of tech-enabled diplomacy, which has evolved from early 

telegraph communication in the 19th century to the digital diplomacy of the early 2000s, and now 

to the use of blockchain as a transformative tool.  

Unlike traditional diplomacy, which is typically centralized, hierarchical, and state-centric, 

blockchain diplomacy introduces decentralized, peer-to-peer networks and immutable ledger 

systems that can automate processes through smart contracts, foster greater trust by creating 

auditable records33, and enable interoperability across borders without the need for legal 
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harmonization. This approach expands the scope of international cooperation to include broader 

participation from diverse actors such as national governments, non-governmental organizations 

(NGOs), multilateral organizations, private technology firms, academia, and civil society groups. 

These stakeholders are involved in a wide range of initiatives including the development of digital 

identity solutions for stateless populations34, the automation and enforcement of treaties, the use 

of blockchain for humanitarian aid distribution35, and the facilitation of cross-border trade and 

collaboration36. States like Estonia37, Singapore3839, and Switzerland40 have been pioneers in 

adopting blockchain in governance, while NGOs such as Oxfam and Mercy Corps have piloted 

blockchain projects in aid414243 and accountability, and multilateral organizations like the United 

Nations and World Economic Forum have promoted global standards and frameworks for 

blockchain use. By addressing the long-standing weaknesses of traditional diplomacy—such as 

lack of transparency, elite capture, and slow decision-making—while building on its strengths, 

blockchain diplomacy holds the potential to reimagine international relations for the digital era. It 

offers a model that not only strengthens trust among global actors but also empowers 

underrepresented voices, creates new pathways for cooperation, and contributes to more resilient 

and inclusive systems of global governance. 

6. Use Cases of Blockchain in International Governance 

6.1 Digital Identity and Stateless Persons 

Globally, more than one billion people lack formal identification44, rendering them 

effectively invisible to both their national governments and international institutions. Stateless 

persons, refugees, and internally displaced individuals face profound challenges accessing public 

services, exercising legal rights, or crossing borders. Traditional identity systems, reliant on 

centralized databases and physical documentation, often exclude these populations due to war, 

displacement, political discrimination, or bureaucratic inefficiency. Blockchain technology 

presents a novel, secure, and potentially transformative solution to this global identity crisis. 

Blockchain-based digital identity systems enable the creation and maintenance of secure, 

verifiable, and portable digital identities45. These identities are recorded on decentralized ledgers, 

ensuring that they cannot be altered, lost, or tampered46 with. Crucially, control over identity data 

can remain with the individual, offering both autonomy and privacy. Cryptographic tools, such as 

zero-knowledge proofs47, can further ensure that only necessary information is shared when 

proving identity, thus protecting users from surveillance and misuse. 

This crisis is underscored by current data in Table 2 over 1.1 billion people globally lack 

formal identification, and more than 4.4 million individuals are stateless, according to UN 

estimates. Additionally, approximately 237 million children remain unregistered at birth, placing 
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them at elevated risk of exclusion throughout their lives. Traditional identity systems, based on 

centralized records and physical credentials, are not resilient to conflict, displacement, or state 

failure.  

One of the most cited initiatives is ID2020, a public-private partnership that seeks to 

provide digital identity to everyone by 203048. It advocates for decentralized identity (DID) models 

where individuals own their credentials, and verification happens via blockchain. Another 

prominent example is Microsoft’s ION network, built on the Bitcoin blockchain, which provides 

decentralized identifiers usable across global systems49. 

 
Topic Statistic Source 

Documented Stateless 

Population 

~4.4 million stateless or of undetermined nationality 

(end of 2024) across 95–101 countries 

(SEAP, UNHCR) 

Estimated True Total Likely between 10 to 15 million, accounting for 

under-reporting 

(SEAP, Melbourne Law 

School) 

Nationality 

Acquisition 

47,200 stateless people gained or confirmed 

nationality in 2024 

(UNHCR) 

#IBelong Campaign 

Results 

Over 565,900 people acquired nationality between 

2014–2024 

(Le Monde.fr, 

DevelopmentAid) 

Risk Factors ~237 million children under age 5 unregistered at 

birth, increasing statelessness risk 

(DevelopmentAid, Wikipedia) 

Geographic Spread Majority live in Asia-Pacific; some 2.5 million in the 

region (2022) 

(SEAP, European Union 

Agency for Asylum) 

Table 2: Statistics for Digital Identity around the Globe 

In the humanitarian sphere, the United Nations High Commissioner for Refugees 

(UNHCR) and the World Food Programme (WFP) have piloted blockchain identity systems for 

displaced persons50. In Jordan’s Zaatari and Azraq refugee camps, for instance, Syrian refugees 

use iris scans51 linked to blockchain wallets to purchase groceries at participating stores. These 

identities serve not only to verify eligibility for aid but also to build a digital transaction history 

that may support future access to microfinance, employment, or even legal residency. 

Decentralized identity systems also hold value in post-conflict reconstruction. In societies 

recovering from civil war or authoritarian rule, where state-issued documents may be absent or 

unreliable, blockchain offers a means to re-establish civil records, land titles, and academic 

credentials. Ghana, for example, explored blockchain land registries to counteract fraudulent land 

claims after years of conflict52. 

https://seap.nationalityforall.org/population/regional-overview-population/?utm_source=chatgpt.com
https://www.unhcr.org/publications/global-report-2024?utm_source=chatgpt.com
https://seap.nationalityforall.org/population/regional-overview-population/?utm_source=chatgpt.com
https://law.unimelb.edu.au/centres/statelessness/education/factsheet/an-overview-of-statelessness?utm_source=chatgpt.com
https://law.unimelb.edu.au/centres/statelessness/education/factsheet/an-overview-of-statelessness?utm_source=chatgpt.com
https://www.unhcr.org/publications/global-report-2024?utm_source=chatgpt.com
https://www.lemonde.fr/en/opinion/article/2024/10/16/cate-blanchett-and-filippo-grandi-without-a-nationality-you-live-in-fear-of-abuse-arrest-detention-and-even-expulsion-from-the-country-you-call-home_6729533_23.html?utm_source=chatgpt.com
https://www.developmentaid.org/news-stream/post/191271/crisis-of-statelessness?utm_source=chatgpt.com
https://www.developmentaid.org/news-stream/post/191271/crisis-of-statelessness?utm_source=chatgpt.com
https://en.wikipedia.org/wiki/Civil_registration_and_vital_statistics?utm_source=chatgpt.com
https://seap.nationalityforall.org/population/regional-overview-population/?utm_source=chatgpt.com
https://euaa.europa.eu/asylum-report-2024/14-global-developments-statelessness?utm_source=chatgpt.com
https://euaa.europa.eu/asylum-report-2024/14-global-developments-statelessness?utm_source=chatgpt.com
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However, several challenges must be addressed. First, digital infrastructure is a 

prerequisite. In many regions, poor connectivity, lack of electricity, and limited smartphone 

penetration hinder deployment. Second, literacy—both technical and general—affects adoption. 

Third, without international legal recognition of blockchain identities, their utility may remain 

symbolic in critical situations like asylum claims, legal contracts, or cross-border travel. Privacy 

is another core concern. While blockchain’s transparency offers accountability, it must be balanced 

with safeguards for personal data. The immutability of blockchain records can also be a double-

edged sword; once recorded, data cannot be deleted—even if it becomes outdated or harmful. From 

a governance perspective, interoperability and standardization are crucial. Numerous identity 

platforms exist, but without agreed-upon standards, systems may remain siloed, limiting their 

cross-border applicability. Initiatives like the World Wide Web Consortium’s (W3C) 

Decentralized Identifier53 standards aim to address this gap. 

6.2 Blockchain for Transparent Foreign Aid Distribution 

Blockchain technology presents a transformative opportunity for making foreign aid 

distribution54 more transparent, efficient, and accountable55. Traditional foreign aid systems often 

suffer from a lack of traceability, bureaucratic red tape, and corruption. Aid funds may be 

misallocated, diverted, or lost through opaque processes. These inefficiencies have drawn criticism 

from both donor countries and recipient populations, prompting calls for greater oversight and 

reform. Blockchain, with its immutable ledger and decentralized architecture, offers a potential 

solution by ensuring transparency at every step of the aid delivery process. 

In a blockchain-based aid system, transactions—whether monetary or logistical—are 

recorded on a distributed ledger that can be accessed in real-time by stakeholders including donors, 

NGOs, governments, and beneficiaries56. This visibility helps reduce fraud, eliminates middlemen, 

and provides auditable records of how aid is utilized. Moreover, smart contracts can automate 

disbursements based on predefined criteria, such as the verification of milestone completion in 

infrastructure projects or real-time delivery confirmations of medical supplies. 

One notable example is the World Food Programme’s (WFP) Building Blocks initiative, 

which leverages blockchain to distribute cash-for-food assistance to Syrian refugees in Jordan. 

Using biometric verification, refugees can access entitlements from local stores without needing 

paper vouchers or bank accounts57 58. The system processes over 100,000 transactions monthly 

and has significantly reduced transaction costs while improving data integrity and financial 

tracking. 
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Another case is Oxfam’s UnBlocked Cash program in Vanuatu59, which provided 

humanitarian aid through blockchain-based tokens accessible via mobile devices. The program 

demonstrated how blockchain could be rapidly deployed in crisis zones with minimal 

infrastructure. Independent evaluations of the pilot found reductions in delivery time, 

administrative burden, and potential leakages compared to traditional methods. 

Beyond emergency relief, blockchain can support long-term development programs. For 

instance, in Kenya and Ethiopia, blockchain is being explored to track educational incentives60 and 

nutritional supplements in maternal and child health programs61. Donors can monitor performance 

indicators in real time, ensuring that funds are directed to high-impact areas. 

 

Figure 1: World Food Programme’s (WFP) Building Blocks initiative statistics for cash to food 

distribution via Blockchain 

However, the integration of blockchain in foreign aid faces several challenges62. Firstly, 

the digital divide poses a significant barrier. In regions lacking internet access or technological 

literacy, deploying blockchain-based systems requires significant investment in infrastructure and 

training63. Secondly, regulatory uncertainty around blockchain and cryptocurrencies can deter 

adoption by traditional aid agencies and governments. Thirdly, data privacy concerns must be 

carefully addressed, especially when sensitive personal data is recorded on distributed ledgers. 

Moreover, critics argue that blockchain does not eliminate power asymmetries between 

donors and recipients. If not designed inclusively, blockchain platforms may replicate existing 

hierarchies and marginalize local voices. Therefore, participatory design and community 

engagement are essential to ensuring equitable implementation. 
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6.3 International Trade and Smart Customs Systems 

International trade forms the backbone of the global economy, with trillions of dollars in 

goods and services crossing borders annually. Despite the scale and significance of international 

trade, the systems managing these exchanges remain complex, inefficient, and opaque. Customs 

procedures, documentation requirements, delays in shipment verification, and corruption 

significantly inflate the costs of cross-border transactions. Blockchain technology, when integrated 

with customs systems and trade logistics64, presents a compelling opportunity to transform the 

global trading landscape by introducing trust, automation, and transparency into every stage of the 

process. 

Blockchain offers a shared, immutable ledger that can record every transaction in the 

supply chain — from the issuance of trade licenses and certificates of origin to shipping 

documentation and customs declarations65. Each node in the network (e.g., customs authorities, 

freight carriers, port operators, and traders) can access and verify relevant data in real time66. This 

reduces reliance on paper documentation, minimizes delays caused by miscommunication, and 

deters fraudulent activities such as under-invoicing, tax evasion, and smuggling67. 

Aspect Traditional 

Challenges 

Blockchain-

Enabled 

Solutions 

Examples / Case 

Studies 

Key Statistics 

(with Source) 

Documentation 

& Transparency 

Paper-based, 

error-prone 

processes; delays 

due to 

lost/misfiled 

documents; fraud 

such as under-

invoicing and 

smuggling. 

Shared, immutable 

ledger records all 

trade documents 

(licenses, 

certificates, 

customs 

declarations) 

accessible in real 

time to all 

stakeholders. 

IBM-Maersk’s 

TradeLens 

platform; WEF's 

Redesigning Trust 

initiative for 

interoperable 

systems. 

TradeLens reduced 

document processing 

time by 40% in 

participating ports 

(Maersk, 2020). 
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Customs & Risk 

Assessment 

Manual 

inspections, lack 

of real-time data, 

and inconsistent 

risk assessments 

cause bottlenecks 

and corruption 

opportunities. 

Customs can 

validate cargo 

legitimacy and 

inspect high-risk 

shipments more 

effectively using 

real-time verified 

data. 

China–Singapore 

Cooperation + 

Middle East 

Application 

Scenario" 

integration model 

using blockchain–

based certification 

+ dual–platform 

verification 

mechanism. 

The China–Singapore–

Middle East end-to-end 

interoperable trade 

digitalization pilot 

shortened electronic Bill 

of Lading (eBL) 

circulation time from 

seven days to eight 

hours, reduced customs 

clearance time by 60%, 

and cut compliance costs 

by 40%, while improving 

traceability by 65% 

across the supply chain68 

Trade Finance 

& Compliance 

Complex, 

fragmented 

processes across 

banks, regulators, 

and customs lead 

to delays and 

high costs. 

Smart contracts 

automate tariff 

payments, customs 

clearance, and 

regulatory 

compliance, 

reducing manual 

intervention and 

errors. 

Singapore - 

Australia Digital 

Economy 

Agreement to 

make cross-border 

trade simpler 

between the two 

countries 

The trial demonstrated a 

75% reduction in 

document processing 

time for cross-border 

trade documentation 

using blockchain.69 

Interoperability 

& Integration 

Legacy IT 

systems at ports 

and customs 

agencies hinder 

integration and 

data exchange. 

Blockchain 

networks enable 

standardized, 

interoperable 

platforms 

connecting 

multiple 

stakeholders 

globally. 

Netherlands, the 

PCS system 

known as 

PORTBASE has 

reduced annual 

costs 

Ports with legacy 

systems face high digital 

fragmentation; 

implementing Port 

Community Systems 

reduced dwell time by 

99% (from 269 to 3 

hours) (World Bank, 

2021)70 
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Data 

Governance & 

Privacy 

Sensitive data 

risks exposure; 

inconsistent 

global privacy 

regulations (e.g., 

GDPR). 

Permissioned 

blockchains and 

encrypted data 

sharing ensure 

compliance with 

international 

privacy laws. 

EU customs 

authorities using 

GDPR-compliant 

permissioned 

blockchains. 

GDPR-compliant 

blockchain models 

improved data protection 

satisfaction by 35% 

among EU users (EU 

Data Protection Report, 

2020). 

Outcomes & 

Impact 

Slow, costly, and 

opaque trade 

processes 

increase overall 

transaction costs 

and delay goods 

movement. 

Faster 

documentation 

processing, 

reduced fraud, 

improved 

transparency, and 

better cross-border 

coordination. 

Singapore 

Customs and 

Indian port 

logistics pilots 

improving real-

time coordination. 

Global trade 

digitalization could save 

$1.5 trillion annually by 

2030 (World Economic 

Forum, 2021). 

Table 3: Blockchain applications, benefits, and measurable impacts in international trade. 

One of the most notable blockchain applications in trade is IBM and Maersk’s TradeLens 

platform71. Designed as a global trade ecosystem, TradeLens enables transparent tracking of 

containers across international supply chains by recording shipping data and documentation on a 

blockchain ledger. Customs authorities from countries including Singapore, the Netherlands, and 

Saudi Arabia have used the platform to streamline inspections, validate cargo legitimacy, and 

improve risk assessments. 

Another example is the World Economic Forum’s Redesigning Trust initiative72, which 

collaborates with governments and private sector actors to establish interoperable blockchain 

frameworks for global trade. Similarly, the International Chamber of Commerce has been 

promoting blockchain standards to enable digitalization and dematerialization of trade finance, 

customs declarations, and regulatory compliance73. 

Smart contracts—self-executing agreements encoded on blockchain—play a central role 

in automating processes such as customs clearance, tariff payments, and cross-border dispute 

resolution74. For instance, once a shipment arrives and its documentation is verified on the 

blockchain, a smart contract could trigger the automatic release of goods from customs, initiate 

tax payments, or notify all relevant stakeholders. This reduces time delays, manual intervention, 

and errors75. 
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However, blockchain integration in international trade is not without challenges76. Legacy 

systems within customs and port authorities often lack the flexibility to integrate with modern 

digital platforms. Additionally, achieving international interoperability of blockchain systems 

requires extensive cooperation, standard-setting, and political will among countries with varying 

digital capabilities77. 

Data governance is another critical issue. While blockchain increases transparency, it must 

comply with privacy regulations such as the GDPR, particularly when trade documentation 

includes sensitive commercial or personal data78. Furthermore, small and medium-sized 

enterprises (SMEs) may lack the resources or technical capacity to participate in blockchain trade 

networks, leading to concerns over digital exclusion. 

Despite these challenges, blockchain-enabled trade and customs systems have shown 

measurable benefits in pilot projects and early implementations. In 2018, the Singapore Customs 

Authority reported that a blockchain-based system reduced documentation processing time 

significantly79. In India, blockchain pilots in port logistics led to faster container clearance and 

real-time coordination among stakeholders. 

Looking forward, blockchain can facilitate the vision of a "Single Window System" for 

global trade, where all relevant agencies and traders interact through a unified digital platform80. 

When paired with technologies such as artificial intelligence, IoT (Internet of Things), and 

machine learning, blockchain could enable predictive logistics, intelligent routing, and adaptive 

trade compliance in real-time81. 

6.4 Voting and Consensus Mechanisms in International Institutions 

Voting is central to the legitimacy of international institutions like the UN, IMF, and WTO, 

yet current systems face criticism for lack of transparency, unequal representation, manipulation, 

and inefficiency. Blockchain, with its immutability, decentralization, and transparency, offers a 

potential solution by securely recording each vote as an unalterable transaction while preserving 

voter privacy82. It could enable secure remote voting, transparent weighted voting (e.g., IMF 

quotas), and real-time consensus tracking83. Pilot projects in the European Parliament84 and 

OECD85, as well as Estonia’s blockchain-based e-voting model86, demonstrate its potential to 

reduce fraud, speed up results, and enhance trust. The UN and similar bodies could adopt it for 

internal votes, funding allocations, or inclusive forums like climate summits, using protocols such 

as proof-of-stake or even advanced models like quadratic voting to allow proportional influence. 

However, challenges persist, including digital inequality, legal and institutional barriers, identity 

verification complexities, resistance from political elites, and interoperability issues across global 
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systems. Incremental adoption through procedural votes, audits, or non-binding resolutions could 

build trust and pave the way for blockchain to create more inclusive, secure, and transparent 

decision-making in international governance87. 

6.5 Blockchain in Peace Treaties and Conflict Resolution 

Peace treaties and conflict resolution efforts often suffer from enforcement gaps, 

ambiguity, and mistrust, which undermine long-term stability. Blockchain offers a transparent, 

tamper-proof, and decentralized way to record treaty terms, monitor compliance, and build trust 

among stakeholders88. By storing agreements on an immutable ledger, no party can unilaterally 

alter terms, while smart contracts can automate conditional actions—such as lifting sanctions or 

releasing post-conflict aid—once obligations like troop withdrawals are verified via satellite or 

IoT data. This approach can reduce disputes and delays common in treaty implementation89. 

Blockchain can also secure testimonies, evidence, and rulings in transitional justice processes, as 

seen in Syria’s Hala Systems project, ensuring data integrity and preventing historical 

revisionism90. In contexts of deep mistrust, decentralized models like DAOs could enable shared 

governance over resources or security in disputed areas. However, blockchain is no substitute for 

political will and nuanced negotiation; equitable access and representation in system design are 

critical to avoid reinforcing power imbalances. Over-reliance on automated contracts is risky in 

fluid post-conflict settings, and real-world verification of inputs remains challenging. Integrated 

with independent monitoring and third-party mediation, blockchain can strengthen transparency, 

accountability, and shared understanding in peace processes. 

6.6 Climate Diplomacy and Cross-Border Environmental Agreements 

Climate change demands urgent global cooperation, yet climate diplomacy faces persistent 

challenges including mistrust, weak enforcement, unreliable data, and limited accountability. 

Blockchain’s decentralized, transparent, and tamper-proof nature can enhance trust by securely 

recording commitments, emissions data, and financial flows on a shared ledger accessible to 

governments, NGOs, businesses, and communities. It can strengthen carbon trading91 and 

emissions tracking by verifying data at the source—such as sensors logging factory emissions—

and storing it immutably, improving the credibility of Nationally Determined Contributions 

(NDCs) under the Paris Agreement92. Projects like the Climate Ledger Initiative93, Open Earth 

Foundation, and Energy Blockchain Consortium94 already use blockchain for carbon offset 

verification, global climate registries, renewable energy certification, and peer-to-peer energy 

trading. Smart contracts can automate treaty enforcement, for example, releasing climate funds 

only after satellite or auditor-verified project milestones are met, reducing delays and corruption. 

Blockchain also supports cross-border environmental governance by providing real-time, shared 
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data for managing transboundary ecosystems or water resources, while in climate finance it 

enables transparent tracking of funds from donors to beneficiaries, building trust and deterring 

misuse. At the community level, indigenous and local groups can use blockchain to assert 

environmental rights or document stewardship practices, with initiatives like Regen Network 

offering tokenized incentives for conservation95. However, challenges remain: digital exclusion in 

vulnerable regions, reliability of data inputs, lack of cross-jurisdictional legal recognition, and the 

environmental footprint of energy-intensive proof-of-work networks. Sustainable consensus 

mechanisms such as proof-of-stake and proof-of-authority must be prioritized to ensure blockchain 

effectively supports climate action. 

7. Advantages of Using Blockchain in International Relations 

Blockchain technology is transforming international relations by leveraging its core 

principles of immutability, decentralization, and transparency to enhance trust, accountability, and 

efficiency in global governance. Its distributed ledger system permanently records transactions, 

agreements, and decisions—whether in diplomacy, climate finance, aid, or treaty compliance—

making them tamper-proof and visible to all stakeholders, thereby reducing mistrust and 

facilitating smoother multilateral cooperation. By decentralizing power structures, blockchain 

empowers smaller states, non-state actors, and marginalized communities through mechanisms 

like Decentralized Autonomous Organizations (DAOs), which enable inclusive and transparent 

decision-making that challenges the dominance of powerful actors in institutions such as the UN 

Security Council or IMF. Its time-stamped records and smart contracts also combat corruption and 

fraud in areas like aid distribution, procurement, and election monitoring by automating processes 

and ensuring actions are executed only when conditions are met. In multilateral organizations like 

the WHO or WTO, blockchain streamlines decision-making with secure voting, real-time budget 

allocations, and automated policy enforcement, reducing delays caused by bureaucracy or political 

disputes. Additionally, blockchain’s borderless design supports secure, interoperable data sharing 

across borders, crucial for addressing transnational challenges like climate change, pandemics, 

migration, and cybersecurity. By removing geographical and procedural barriers, blockchain 

fosters a more integrated and equitable global governance system that strengthens accountability, 

empowers diverse participants, and enhances the adaptability of international cooperation. 

8. Challenges and Limitations 

Blockchain faces multiple challenges that limit its large-scale adoption in international 

governance, encompassing technical, legal, political, and equity-related barriers. Scalability 

remains a fundamental concern, as most public blockchains process far fewer transactions per 

second than centralized systems like Visa, making them unsuitable for the vast volumes of data 
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required in global operations. Energy-intensive consensus mechanisms such as Proof-of-Work 

(PoW) exacerbate sustainability concerns, while even efficient alternatives like Proof-of-Stake 

(PoS) struggle to balance decentralization, security, and speed. Integration with legacy systems 

and the absence of universally accepted interoperability standards further fragment adoption, 

particularly in developing countries that already face infrastructure and skill gaps. Legal 

uncertainty adds another layer of complexity, as divergent national regulations on blockchain 

transactions, smart contracts, and digital identities, coupled with conflicts with data protection 

laws such as the EU’s GDPR, discourage multinational use. Unresolved issues of taxation, liability, 

and jurisdiction heighten risk and exacerbate the digital divide, marginalizing nations unable to 

access blockchain-enabled systems.  

Sovereignty concerns also hinder adoption, as governments and international institutions 

may resist blockchain’s decentralizing nature and its ability to expose inefficiencies or corruption 

in sensitive areas like foreign aid, voting, or environmental compliance. Europe leads with the 

most supportive regulatory frameworks, particularly through initiatives like Estonia’s e-

governance and the EU’s EBSI project. Asia-Pacific shows a mixed picture, with innovation hubs 

such as Singapore and Japan alongside restrictive environments in China and India. Africa and 

Latin America remain largely neutral or in pilot stages due to infrastructure constraints and 

regulatory uncertainty. These disparities highlight the fragmented global policy environment that 

hinders consistent international adoption of blockchain technologies. 

 

 

Figure 2: Global Blockchain Policy Adoption Levels by Region 
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Cybersecurity and privacy risks compound these challenges, with vulnerabilities such as 

51% attacks, smart contract flaws, and the potential impact of quantum computing undermining 

blockchain’s security, while public ledgers raise confidentiality issues in humanitarian or 

diplomatic contexts. Permissioned blockchains can mitigate some risks but reduce 

decentralization, reintroducing trust issues, and human errors like lost private keys or social 

engineering attacks pose further threats. Addressing these barriers requires political will, 

harmonized regulations, robust cybersecurity, and significant investment in closing the global 

digital divide; without such coordinated efforts, blockchain’s transformative potential in 

international governance will remain largely aspirational. 

9. Global Case Studies and Pilot Projects 

Estonia, often regarded as the world’s most advanced digital society, has integrated 

blockchain technology into its e-governance infrastructure since 2008. Through its collaboration 

with Guardtime, Estonia implemented the Keyless Signature Infrastructure (KSI) blockchain to 

secure government databases across healthcare, judiciary, legislation, and national ID systems96. 

Its e-Residency program allows foreign nationals to establish secure digital identities and launch 

EU-based businesses entirely online, enhancing transparency and accessibility. Similarly, the 

United Nations’ World Food Programme (WFP) has pioneered blockchain in humanitarian aid 

through its "Building Blocks" initiative, which delivers cash-based transfers to refugees using 

biometric verification stored on a blockchain, significantly reducing costs and increasing 

accountability while protecting sensitive data. In cross-border trade, both Asia and the European 

Union are using blockchain to streamline processes and enhance trust.  

Region / Country Use Case Project Example Stakeholders Involved 

Estonia Digital Identity e-Residency Government of Estonia, e-

citizens 

West Africa 

(Ghana) 

Land Registration Bitland, Medici Land Governance Local governments, NGOs 

Latin America 

(Brazil) 

Voting Voatz-like pilots, regional pilot 

programs 

Election agencies, civil tech 

startups 

Southeast Asia Cross-Border 

Payments 

RippleNet, Stellar Banks, remittance providers 

Jordan Digital Aid WFP Building Blocks UN/WFP, refugees, banks 

 Table 4: Global Blockchain Use Cases in Governance and Development 

The European Blockchain Services Infrastructure (EBSI) facilitates services such as digital 

diplomas and customs declarations97, while Asia’s TradeTrust framework and China’s Bay Area 

Trade Finance Blockchain Platform digitize trade documents to reduce paperwork and fraud98. 
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Diplomatic innovation labs, such as the UK’s Global Futures program and Switzerland’s 

Innovation Cell, along with forums like the Blockchain Governance Initiative Network and the 

World Economic Forum, are also experimenting with blockchain in treaty management, secure 

communications, and multilateral diplomacy. Collectively, these initiatives highlight how 

blockchain can improve transparency, reduce costs, and foster international cooperation across 

governance, humanitarian aid, trade, and diplomacy. 

10. Future Directions and Policy Recommendations 

To unlock blockchain’s full potential in diplomacy, states and international organizations 

must work together to establish shared protocols and technical standards that ensure 

interoperability, secure data exchange, and smart contract execution across jurisdictions. 

Institutions like the ITU and UNDP can lead the development of open-access frameworks 

adaptable to diverse international use cases. Equally important is the creation of international legal 

frameworks through bodies such as UNCITRAL and the WTO to resolve the ambiguity 

surrounding blockchain-based agreements, identities, and transactions. These frameworks should 

address jurisdiction, dispute resolution, liability, and data governance rights to build trust among 

stakeholders.  

Preparing diplomats with digital expertise is also critical. Training programs, digital attaché 

roles, and fellowships in innovation labs will equip future practitioners to navigate the ethical, 

technical, and geopolitical aspects of blockchain diplomacy. In addition, blockchain governance 

must actively include the Global South to avoid digital colonialism. This requires supporting 

indigenous innovation, equitable financing models, and regional leadership by organizations such 

as the African Union and ASEAN, alongside robust capacity-building initiatives by development 

banks and UN agencies. Finally, building a global blockchain trust infrastructure is essential. This 

involves creating identity verification systems, certification processes for smart contracts, and 

audit frameworks for governance protocols, supported through public-private partnerships and 

multilateral collaborations. Such infrastructure must uphold pluralistic values and adapt to 

different cultural, legal, and political contexts to foster inclusive and reliable blockchain-based 

global governance. 

11. Conclusion 

This research highlights blockchain’s transformative potential in international governance 

by enabling secure digital identities, automating aid distribution, facilitating climate agreements, 

and enhancing transparency. Its core strengths—decentralization, cross-border interoperability, 

tamper-proof data storage, and automated enforcement of international agreements—can address 
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long-standing inefficiencies in global governance. However, significant challenges remain, 

including legal uncertainties, technical complexities, resistance from traditional institutions, and 

the persistent global digital divide. Blockchain diplomacy goes beyond technology; it redefines 

authority, accountability, and participation in international relations. By decentralizing power 

structures, blockchain encourages a shift from rigid, state-centric governance to more networked, 

transparent, and inclusive systems. This transformation requires that international organizations, 

governments, and civil society adopt ethical and equitable frameworks to ensure that the benefits 

of blockchain are distributed fairly. Looking ahead, blockchain could underpin innovative 

practices such as digital treaties, cross-border citizen engagement, and decentralized dispute 

resolution. Yet its success depends on more than technological advancement; it demands cross-

sector collaboration, inclusive policymaking, and a strong commitment to global equity. While not 

a universal solution, blockchain represents a powerful tool for building a more transparent, just, 

and resilient international order when deployed thoughtfully and responsibly. Blockchain is not a 

silver bullet, but it is a powerful tool in the hands of diplomats, technologists, and communities 

striving for a more transparent and just world order. With foresight and care, it can become a 

foundational layer for 21st-century diplomacy. 
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