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Abstract- In the evolving landscape of global trade and 

commerce, traditional supply chain financing (SCF) models 

face inefficiencies due to centralized structures, opaque 

operations, delayed payments, and high intermediary costs. 

Blockchain technology offers a decentralized, transparent, 

and secure alternative capable of transforming SCF by 

automating trust, reducing fraud, and improving operational 

efficiency. 

 

This study examines the architecture and functional 

dynamics of blockchain-enabled SCF, explores global and 

Indian case studies, identifies key risks, and offers a strategic 

framework for scalable adoption. A mixed-method approach—

qualitative case analysis and quantitative performance data—

is employed to understand the feasibility and sustainability of 

blockchain in SCF. The paper concludes with 

recommendations for policymakers and industry to build 

regulatory support, infrastructure, and awareness. 
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I. INTRODUCTION 

 

 Supply Chain Finance (SCF) is a vital mechanism for 

ensuring liquidity, reducing working capital constraints, and 

maintaining healthy buyer-supplier relationships in global and 

domestic trade. It provides short-term credit to suppliers based 

on invoices approved by buyers, thus accelerating cash flow 

and improving supply chain continuity. 

 

However, traditional SCF processes are plagued by several 

inefficiencies: 

 

 Overdependence on intermediaries such as banks and 

trade finance houses 

 Lack of real-time visibility 

 Paper-based invoice reconciliation 

 High transaction costs and credit risk 

 Delayed payment cycles leading to liquidity crunch 

for SMEs 

 

Rise of Blockchain in SCF 

 

Blockchain, or Distributed Ledger Technology 

(DLT), provides a decentralized, tamper-proof, and 

transparent platform for transaction recording and verification. 

It enables smart contracts—self-executing code embedded 

with contractual terms—which can automate invoice 

verification, delivery validation, and payment settlements. 

 

Key advantages of blockchain in SCF include: 

 

 Real-time transaction visibility 

 Elimination of manual errors and fraud 

 Immutable transaction trails 

 Auto-payment via smart contracts 

 Reduced transaction costs 

 

Blockchain thus offers a paradigm shift in how 

financing flows through the supply chain by replacing trust-

based intermediaries with trustless consensus mechanisms. 

 

Research Objectives 

 

This paper aims to: 

 

1. Examine the architecture and technological 

components of blockchain SCF systems. 

2. Explore international and Indian case studies of 

blockchain-based SCF. 

3. Identify risks associated with blockchain SCF and 

propose a mitigation framework. 

4. Present strategic recommendations for large-scale 

adoption of blockchain in SCF. 
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II. LITERATURE REVIEW 

 

Blockchain has been widely discussed in the context 

of supply chain transparency, fraud prevention, and financial 

automation. Several academic studies and industry reports 

emphasize blockchain’s capability to replace traditional trust-

based systems with algorithmic consensus, thereby ensuring 

secure and real-time financing. 

 

Casino et al. (2019) reviewed 150+ blockchain 

implementations in logistics and finance, concluding that 

distributed ledgers reduce transaction latency and eliminate 

the need for centralized documentation. Kamble et al. (2020) 

analyzed blockchain adoption in SCF and observed a 30–50% 

reduction in processing costs for suppliers and buyers who 

migrated to smart contract-based models. 

 

Kouhizadeh and Sarkis (2018) proposed a 

blockchain-based model for sustainable SCF, focusing on 

ethical sourcing and compliance tracking. Saberi et al. (2019) 

addressed interoperability concerns in blockchain ecosystems 

and suggested a layered architecture for integrating ERP, IoT, 

and DLT systems. 

 

Deloitte (2022) found that 78% of surveyed logistics 

firms were actively investing in blockchain pilots for invoice 

financing, while 41% had implemented at least one use case 

with measurable ROI. 

 

Key Themes in the Literature 

 

 Transparency: Shared ledgers eliminate double 

spending and prevent invoice duplication. 

 Fraud Reduction: Immutable transaction history 

reduces chances of forgery. 

 Liquidity Access: Real-time verification enables 

faster credit disbursement. 

 Cost Savings: Reduction in intermediaries and 

automation of validation steps. 

 Regulatory Challenges: Varying digital signature 

laws hinder cross-border enforcement. 

 

Table 1: Summary of Key Literature 

Author(s) Area of Study Findings 

Casino et al. 

(2019) 

Blockchain in 

logistics/SCF 

DLT increases 

transparency 

and reduces 

latency 

Kamble et al. 

(2020) 

SCF 

Automation 

Cost savings 

of 30–50%, 

smart contract 

efficiency 

Kouhizadeh& 

Sarkis (2018) 

Sustainability 

& Blockchain 

Traceability 

improves 

ethical 

compliance 

Saberi et al. 

(2019) 

Interoperability Recommended 

layered system 

integration 

Deloitte 

(2022) 

Adoption 

Survey 

78% piloting 

blockchain, 

41% with live 

projects 

 

III. CASE STUDIES OF BLOCKCHAIN IN SCF 

 

1. IBM–Maersk TradeLens 

 

TradeLens is a blockchain-based logistics platform 

developed by IBM and Maersk to digitize global shipping. It 

uses Hyperledger Fabric and tracks over 150 million shipping 

events per year. The platform connects shippers, freight 

forwarders, port operators, and customs authorities. 

 

Impact: 

 

 Reduced document turnaround from 3 days to 

minutes 

 Real-time updates to all stakeholders 

 Over 120 organizations on-boarded globally 

 

2. Walmart–IBM Food Trust 

 

Walmart uses IBM’s Food Trust blockchain platform 

to trace food origin, especially pork and leafy greens. Using 

Hyperledger, they reduced the time to trace food from 7 days 

to 2.2 seconds. 

 

Impact: 

 

 Immediate recall of defective food items 

 Supplier accountability improved 

 Trust between farmers and retailers established 

 

3. Bext360 (Agriculture + Blockchain) 

 

Bext360 integrates AI and blockchain to track 

agricultural products like coffee and cocoa beans. Using 

Ethereum and IoT, each batch is scanned and logged onto the 

blockchain during collection, transport, and delivery. 

Impact: 
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 Micro-payments released based on verified batch 

delivery 

 Improved income traceability for farmers 

 Blockchain enabled fair trade certification tracking 

 

4. We.Trade (EU Bank Consortium) 

 

We.Trade is a blockchain SCF platform founded by 

12 major European banks using Hyperledger Fabric. It 

automates trade financing between SMEs using smart 

contracts. 

 

Impact: 

 

 Automated invoice settlement and credit insurance 

 Reduced onboarding time for SME clients 

 Bank-to-bank integration without manual 

reconciliation 

 

Table 2: Summary of Case Study Impacts 

Platform Industry Key 

Blockchain 

Benefit 

Outcome 

TradeLens Shipping/Logistics Document 

digitization, 

real-time 

data 

Reduced 

customs 

delay, fraud 

detection 

Food 

Trust 

Retail/Grocery End-to-end 

traceability 

Immediate 

recall, 

supplier 

visibility 

Bext360 Agriculture Verified 

origin, fair 

payments 

Transparent 

transactions, 

fair trade 

We.Trade Banking/Finance Automated 

SCF, SME 

onboarding 

Faster 

credit, low-

cost 

compliance 

 

IV. ARCHITECTURE OF BLOCKCHAIN SCF 

SYSTEMS 

 

Blockchain-based SCF systems integrate multiple 

technologies to provide an efficient, secure, and auditable 

trade finance mechanism. 

 

Key Components: 

 

1. Distributed Ledger – All transactions are shared and 

validated by network nodes. 

2. Smart Contracts – Automate tasks like credit 

approval and payment release. 

3. Digital Identity – KYC and business verification 

handled on-chain. 

4. Tokenization – Invoices and receivables represented 

as digital assets for financing. 

 

System Workflow: 

 

 Supplier uploads invoice → Buyer validates goods → 

Smart contract triggers payment → Bank disburses 

early payment → Blockchain records all steps 

immutably 

 

Figure 1: Blockchain SCF Architecture Flow 

 

 
 

V. RESEARCH METHODOLOGY 

 

This research uses a mixed-method approach combining: 

 

A. Qualitative Component: 

 

 Case Study Analysis: In-depth evaluation of four 

real-world blockchain SCF implementations — IBM–

Maersk TradeLens, IBM Food Trust with Walmart, 

We.Trade consortium, and Bext360. These cases were 

selected for their diversity in sector, geography, and 

technology stack. 

 Expert Interviews: Conducted semi-structured 

interviews with 10 industry professionals, 

including: 

o 3 senior supply chain executives from 

multinational logistics firms 

o 2 blockchain developers involved in SCF 

platforms 

o 2 fintech consultants specializing in trade 

finance automation 
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o 3 SCF product managers from Indian private 

banks 

These interviews provided contextual insights into 

implementation challenges, regulatory gaps, SME onboarding 

difficulties, and infrastructure readiness in India. 

 

B. Quantitative Component: 

 

To validate the observed patterns and gain empirical 

evidence, a structured questionnaire was distributed to 42 

supply chain and trade finance stakeholders across India. 

The respondents included: 

 

 15 logistics companies (export/import handlers, 

freight forwarders) 

 12 supplier/manufacturer firms (MSMEs, Tier-1 auto 

suppliers, pharma companies) 

 10 banks and NBFCs offering SCF 

 5 tech solution providers specializing in 

ERP/blockchain integrations 

 

The questionnaire used a Likert scale (1–5) to assess 

perceptions and outcomes in pre-blockchain and post-

blockchain phases. 

 

Metrics Analyzed: 

 

 Invoice approval time 

 Disbursement time 

 Error/fraud rate 

 Operational cost of financing 

 Level of stakeholder trust 

 

Figure 2: Blockchain SCF Research Methodology 

Framework 

 

 
 

VI. RESULTS AND KEY FINDINGS 

 

Based on the survey and interviews, the following were 

observed: 

 

 Invoice Approval Time: Reduced from 4–7 days to 

less than 24 hours. 

 Payment Settlement: Shrunk from 30+ days to 2–3 

days. 

 Error/Fraud Reduction: 60% drop in manual errors 

and invoice fraud. 

 Operational Cost: Lowered by 35–45% due to 

automation and digitization. 

 Stakeholder Satisfaction: Over 80% reported 

increased trust and visibility. 

 

Table 3: Traditional vs Blockchain SCF 

Metric Traditional 

SCF 

Blockchain 

SCF 

Invoice 

Approval Time 

4–7 Days <24 Hours 

Payment Cycle 30–45 Days 2–3 Days 

Fraud/Error 

Incidents 

Frequent Very Rare 

Document 

Handling Cost 

₹6,000–

₹9,000 

₹2,000–

₹3,000 

Buyer–Supplier 

Disputes 

Common Very Rare 

 

VII. RISK FRAMEWORK FOR BLOCKCHAIN SCF 

 

While blockchain offers significant benefits in SCF, 

several risks and limitations persist across legal, technical, 

financial, and operational domains. 

 

Key Risk Categories: 

 

1. Smart Contract Risk: Poorly written smart contracts 

may lead to premature or incorrect payments. 

2. Legal and Regulatory Risk: Smart contracts may 

not be legally enforceable across jurisdictions. 

3. Data Privacy Risk: Sensitive trade data stored on a 

shared ledger may be exposed. 

4. Scalability and Cost: High gas fees (on public 

chains), integration costs, and infrastructure barriers 

for MSMEs. 

5. Interoperability Risk: Lack of standard protocols to 

integrate ERP, banks, customs, and logistics 

platforms. 
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Table 4: Risk and Mitigation Matrix 

Risk Type Description Mitigation 

Strategy 

Smart Contract 

Bug 

Incorrect 

execution or 

vulnerability 

Formal code 

audits, testnet 

deployment 

Legal 

Uncertainty 

Unclear 

enforceability 

of digital 

contracts 

Regulatory 

sandboxes, 

legal 

recognition 

policies 

Privacy 

Exposure 

Leakage of 

trade-

sensitive data 

Permissioned 

ledgers, 

encryption, 

ZK-proofs 

High 

Onboarding 

Cost 

MSMEs can't 

afford setup 

Subsidies, 

shared nodes, 

consortium 

model 

Interoperability ERP or bank 

mismatch 

API 

standardization 

(e.g., 

OpenSCF, 

IndiaStack) 

 

VIII. STRATEGIC RECOMMENDATIONS & POLICY 

IMPLICATIONS 

 

To promote nationwide and cross-border blockchain 

SCF adoption, the following strategies are recommended: 

 

1. Government and Regulatory Action 

 

 Launch regulatory sandboxes in partnership with 

RBI, SEBI, and GST Council. 

 Legally define and recognize smart contracts. 

 Set up a national blockchain infrastructure (like 

IndiaChain). 

 

2. Public-Private Partnerships 

 

 Collaborate with trade bodies (e.g., FIEO, CII) to 

onboard exporters. 

 Co-develop blockchain SCF platforms with fintechs 

and logistics firms. 

 

3. Standardization 

 

 Create plug-and-play templates for SCF smart 

contracts. 

 Publish SCF-specific blockchain APIs to support 

interoperability. 

 

4. Capacity Building 

 

 Integrate blockchain SCF into commerce and MBA 

programs. 

 Conduct certification courses (AICTE, NPTEL, 

IIMs) for trade professionals. 

 

5. Pilot Sectoral Use Cases 

 

 Pharma: Drug movement verification 

 Auto: Tier-1 supplier payment guarantees 

 Agri-export: Organic origin + SCF linked insurance 

 

 

Figure 3: Blockchain SCF Adoption Roadmap 

 

 
 

IX. CONCLUSION AND FUTURE SCOPE 

 

Blockchain is no longer a theoretical possibility but a 

tested and validated platform for secure, fast, and cost-

effective supply chain financing. This paper provided a 

comprehensive view of blockchain SCF architecture, 

evaluated real-world implementations, and proposed risk-

based strategies for adoption. 

 

The future of blockchain SCF in India depends on: 

 

 Legal clarity on smart contracts 

 Digital infrastructure for MSMEs 

 Sector-specific implementation models 

 Awareness and skills across the trade finance 

community 

 

Future research should focus on: 
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 Quantifying long-term financial benefits for 

stakeholders 

 Building AI-integrated risk scoring on blockchain 

SCF 

 Exploring carbon-tracking integration for green 

financing 
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