
Advances in Consumer Research 

ISSN (Print): 0098-9258 

ISSN(Online): 3079-1766 

 

  
 

Page. 915 
 

Vol. 2, Issue 4 (2025)                        https://acr-journal.com/ 
 

 

Advances in Consumer Research| Year: 2025 | Volume: 2 | Issue: 4 

 

Blockchain Applications in Business Process Management: A Strategic Review 

 

Dr. Purushottam Arvind Petare1, Mallikarjun K Chougala2, Mugdha Shrikant Deshpande3, Venkatesh 

Yashwant Badave4, Sachin Sahebrao Zende5, Manasi G Hande6 

1Associate Professor, School of Engineering and Management, D Y Patil Education Society, Deemed to be University 

Kolhapur, Kolhapur, Maharashtra.  
2Assistant Professor, School of BFSI – Fintech, symbiosis skills and professional university. Kiwale Pune, Maharashtra.  
3,4Assistant Professor, School of Engineering and Management, D.Y.Patil Education Society (Deemed to be University) 

Kolhapur, Maharashtra.  
5Assistant professor, Department of Science and computer science, MIT ACSC college, Alandi. University. SPPU, Pune, 

Maharashtra 
6Assistant Professor, Department of Information Technology, Changu Kana Thakur Arts, Commerce and Science College, 

New Panvel (Autonomous), Maharashtra. 

Corresponding Author: 

Dr. Purushottam Arvind Petare1 

Email ID: Purudeeps@gmail.com  

 

 

Cite this paper as: Dr. Purushottam Arvind Petare, Mallikarjun K Chougala, Mugdha Shrikant Deshpande, Venkatesh 

Yashwant Badave, Sachin Sahebrao Zende, Manasi G Hande, (2025) Blockchain Applications in Business Process 

Management: A Strategic Review. Advances in Consumer Research, 2 (4), 915-926 

 

KEYWORDS 

Blockchain, 

Business Process 

Management, 

Smart Contracts, 

Decentralization, 

Process 

Automation, 

Strategic 

Integration. 

ABSTRACT 

In an increasingly interconnected and digitalized business landscape, traditional Business Process 

Management (BPM) systems face critical limitations—particularly in areas of trust, transparency, and 

multi-party coordination. Blockchain technology, with its decentralized architecture, immutability, 

and programmable smart contracts, presents a transformative opportunity to re-engineer BPM for 

strategic resilience and trust-driven automation. This review critically examines the integration of 

blockchain into BPM, focusing on its potential to revolutionize how organizations execute, monitor, 

and govern business processes. 

The paper explores the conceptual alignment between blockchain principles and BPM frameworks, 

highlighting key integration points such as autonomous workflow execution, real-time auditability, 

cross-enterprise collaboration, token-based incentivization, and process transparency. Drawing from 

sector-specific use cases in supply chain, finance, healthcare, real estate, and human resources, it 

illustrates how blockchain enhances operational integrity while reducing friction and reliance on 

intermediaries. The paper also examines architectural models that support this convergence, including 

hybrid on-chain/off-chain designs, oracle-based automation, and decentralized identity frameworks. 

Despite its promise, blockchain-BPM integration is not without challenges—ranging from scalability 

and data privacy concerns to legal ambiguity and organizational resistance. The paper identifies these 

limitations and outlines research gaps that must be addressed to realize the full potential of this 

integration. 

Ultimately, this strategic review argues that blockchain is not merely an add-on to BPM but a 

foundational shift towards process ecosystems that are verifiable, autonomous, and future-ready. As 

businesses evolve toward decentralized and trustless environments, blockchain-enabled BPM will 

become a key driver of sustainable competitive advantage. 

https://acr-journal.com/
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1. INTRODUCTION 

In an era defined by digital acceleration and hyper-connected enterprises, Business Process Management (BPM) has emerged 

as a strategic capability essential to achieving operational excellence, regulatory compliance, and adaptive innovation [1]. 

Traditional BPM frameworks—though foundational—are increasingly challenged by the complexities of cross-border 

transactions, fragmented data silos, trust deficits among stakeholders, and the dynamic demands of real-time business 

ecosystems [2]. In this volatile landscape, blockchain technology is no longer just a tool for cryptocurrency—it is being 

strategically reimagined as a decentralized trust layer that fundamentally redefines the execution, validation, and governance 

of business processes [3]. 

Blockchain, with its distributed, immutable ledger and programmable smart contracts, introduces radical transparency and 

autonomous enforcement mechanisms into business operations [4]. Unlike centralized BPM systems which often rely on a 

single source of control and post-facto audit trails, blockchain enables processes to become self-verifying, self-enforcing, 

and tamper-evident. This not only minimizes reliance on intermediaries but also aligns BPM with core strategic 

imperatives—such as trust minimization, data provenance, and real-time compliance. Blockchain’s integration into BPM is 

not a mere technological convergence; it represents a paradigm shift where trust is embedded within the process architecture 

itself [5]. 

Moreover, this shift comes at a time when businesses are under pressure to prove accountability across global supply chains, 

respond to cyber-physical system risks, and ensure stakeholder-centric process transparency [6]. The rise of decentralized 

finance (DeFi), tokenized economies, and Web3 ecosystems further reinforces the need for BPM systems that are not just 

efficient but also verifiable by design. Blockchain thus offers an architectural and philosophical alignment with the next 

generation of BPM, where value is created not just through automation, but through verifiable integrity and decentralized 

orchestration [7]. 

This review paper aims to explore this strategic alignment by critically examining how blockchain technology is transforming 

BPM across industries. The paper goes beyond the technical underpinnings to uncover the business logic, organizational 

implications, and long-term strategic advantages of this convergence. It seeks to bridge the existing knowledge gap by 

analyzing frameworks, sectoral use cases, and integration patterns that define this emerging discipline. Rather than offering 

a surface-level overview, the review delves deep into the architectural, economic, and governance implications of 

blockchain-enabled BPM, serving as a strategic blueprint for future-ready organizations. 

2. CONCEPTUAL FOUNDATIONS OF BLOCKCHAIN AND BPM 

The convergence of blockchain technology with Business Process Management (BPM) is rooted not only in their 

technological compatibility but in their philosophical alignment: both aim to streamline, secure, and standardize interactions 

across distributed systems. However, understanding this intersection demands a deep examination of each domain’s 

conceptual structure and how their core principles interact and complement one another [8]. 

At its core, Business Process Management is a systematic approach to analyzing, designing, executing, monitoring, and 

optimizing business processes. It encompasses both operational and strategic functions—ensuring process alignment with 

organizational goals while delivering agility in response to market dynamics [9]. Traditional BPM relies on centralized 

workflow engines, middleware, and process orchestrators governed by enterprise policies and human decision-makers. 

Although BPM has evolved with digital workflows and automation, it still faces fundamental limitations: lack of verifiable 

transparency, difficulty in enforcing process logic across organizational boundaries, and challenges in securing real-time 

consensus among distributed actors [10]. 

On the other side, blockchain technology introduces a decentralized, immutable, and consensus-driven infrastructure that 

excels in environments with high trust asymmetry. Unlike centralized databases, blockchains ensure that every transaction 

or process event is recorded transparently and irreversibly. This eliminates the need for reconciliation, audit trails, and third-

party verification—key pain points in legacy BPM architectures. The programmability of smart contracts adds another layer, 

enabling the automation of conditional workflows that are self-executing and legally binding without external intervention. 

These properties resonate strongly with the goals of BPM, particularly in cross-enterprise settings where collaboration and 

trust enforcement are paramount [11]. 

The synergy becomes clearer when viewed through the lens of process integrity and inter-organizational governance. In 

conventional BPM systems, processes are often siloed within enterprise boundaries. Interactions between stakeholders—

suppliers, regulators, customers—require manual oversight, contracts, and reconciliation layers. Blockchain eliminates these 

frictions by embedding process logic directly into a shared and tamper-proof ledger. This creates a “single source of process 

truth,” drastically reducing operational latency, ambiguity, and disputes [12]. 

A critical conceptual leap occurs when we contrast the centralized orchestration model of BPM with the decentralized 

consensus model of blockchain. Traditional BPM relies on a process engine that acts as a central authority; blockchain-

enabled BPM, in contrast, distributes control among stakeholders via consensus algorithms. This changes the nature of 

business rules enforcement—from compliance-through-monitoring to compliance-by-design [13]. 
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Table 1: Strategic Comparison – Traditional BPM vs. Blockchain-Enabled BPM 

Parameter Traditional BPM Blockchain-Enabled BPM 

Trust Model Centralized authority, manual audits Decentralized trust, cryptographic 

verification 

Process Enforcement Business rules enforced by software & 

humans 

Smart contracts auto-execute logic without 

oversight 

Transparency Limited, often proprietary Immutable, shared ledger among 

stakeholders 

Auditability Requires separate logging and forensic 

tools 

Native to system; every step recorded and 

verified 

Inter-organizational 

Processes 

Prone to friction and reconciliation efforts Streamlined with consensus-based process 

validation 

Adaptability & 

Automation 

BPM engines + APIs, limited autonomous 

correction 

Autonomous, self-triggering with event-

based logic 

 

This alignment between decentralized architecture and process-centric design creates a novel paradigm where processes 

are no longer just digital workflows—they become autonomous, self-verifying systems of logic and value exchange. This 

transformation has implications for governance, compliance, and strategic agility, particularly in regulated industries such as 

finance, healthcare, and logistics. 

Figure 1: Blockchain-Enhanced BPM Architecture [14]. 

3. STRATEGIC INTEGRATION POINTS: WHERE BLOCKCHAIN ENHANCES BPM 

The real strategic value of integrating blockchain into Business Process Management (BPM) lies not in simply digitizing 

existing workflows, but in fundamentally rearchitecting how trust, accountability, and automation are embedded into the 

process fabric [15]. Blockchain introduces critical enhancements across multiple process dimensions—enabling verifiability, 
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disintermediation, and autonomous enforcement of business logic. This section delves into the key strategic touchpoints 

where blockchain technology amplifies the efficiency, transparency, and scalability of BPM [16]. 

3.1 Smart Contracts and Autonomous Workflow Execution 

At the heart of blockchain-enhanced BPM lies the smart contract—a self-executing code that automates the execution of 

predefined business rules when specific conditions are met. In contrast to traditional workflow engines that depend on 

centralized coordination and human supervision, smart contracts offer deterministic process automation across 

organizational boundaries. These contracts enable the real-time triggering of business activities (e.g., automatic payments, 

shipment releases, or SLA enforcement) without manual oversight or reconciliation [17]. 

This is especially strategic in multi-party processes, such as supply chain logistics or insurance claims, where delays, 

ambiguity, and intermediation often plague performance. By integrating smart contracts into BPM systems, enterprises shift 

from workflow-driven compliance to process-embedded compliance—ensuring that only valid transactions are executed 

and recorded, with cryptographic proof [18]. 

3.2 Immutable Process Auditability and Regulatory Alignment 

One of the most profound strategic advantages of blockchain is the creation of a tamper-evident audit trail. Every activity 

recorded on the blockchain is timestamped, cryptographically linked, and resistant to post-facto alteration. In BPM, where 

regulatory compliance, dispute resolution, and forensic audits are frequent challenges, blockchain offers native process 

transparency [19]. 

For regulated industries like healthcare, banking, and pharmaceuticals, this immutability ensures compliance with laws such 

as HIPAA, GDPR, and SOX. It eliminates the need for separate auditing systems or complex logs, offering real-time 

compliance assurance and drastically reducing auditing overhead and fraud investigation costs [20]. 

3.3 Trustless Collaboration Across Distributed Enterprises 

Traditional BPM systems operate under the assumption of trust within a centralized framework, which becomes inadequate 

when multiple organizations are involved. Blockchain removes the need for a central coordinating authority and introduces 

trustless collaboration—where process participants can interact confidently without needing to trust each other or a third-

party intermediary [21]. 

This integration is especially critical in inter-organizational workflows, such as vendor management, procurement, or joint 

ventures. Blockchain acts as a shared state machine, where all parties have synchronized visibility of the process status, 

updates, and execution paths. This reduces process latency, data inconsistencies, and conflicts, thereby enhancing strategic 

agility and resilience in distributed operations [22]. 

3.4 Tokenization and Incentive-Driven Processes 

Blockchain also enables the tokenization of process actions, assets, and milestones—where digital tokens can represent 

ownership, proof of execution, or rewards. Within BPM, this unlocks entirely new models of incentive-driven process 

participation [23]. 

For example, in decentralized quality assurance networks or gig-economy supply chains, tokens can be used to reward timely 

and accurate process contributions. These tokens can also serve as access control tools—granting permissions, triggering 

conditional steps, or enforcing penalties based on token-based logic. This economic layer of incentives, native to blockchain, 

is virtually absent in conventional BPM and presents a strategic tool for improving process reliability and stakeholder 

engagement [24]. 

3.5 Data Provenance and Real-Time Process Visibility 

A long-standing challenge in BPM is ensuring the provenance and integrity of data that fuels decision-making. With data 

originating from diverse sources—often unverifiable—BPM suffers from inconsistent process outcomes and reduced 

accountability. Blockchain offers a mechanism to track the origin, history, and transformations of data in a verifiable 

manner [25]. 

This is particularly transformative in industries like food safety (e.g., farm-to-fork tracking), pharmaceuticals (e.g., batch-

level traceability), or digital identity (e.g., KYC processes). Blockchain’s ability to synchronize real-time data states across 

nodes ensures that all stakeholders make decisions from a consistent and verified process snapshot—minimizing rework, 

fraud, and process uncertainty [26]. 

3.6 Resilience Through Decentralized Process Governance 

In a world marked by geopolitical uncertainty, cyber-attacks, and systemic risks, centralized BPM systems face critical 

vulnerabilities. Blockchain introduces decentralized governance models, enabling enterprises to build resilient BPM 

ecosystems where no single point of failure exists [27]. 
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By distributing both process execution and control logic across multiple nodes, organizations can ensure business 

continuity, fault tolerance, and disaster recovery in ways that traditional BPM systems cannot offer. This resilience is no 

longer just a technical feature; it is a strategic necessity in high-risk, compliance-heavy, and globalized process environments 

[28]. 

Table 2: Strategic Enhancements in BPM via Blockchain 

Integration Point Traditional BPM Limitation Blockchain-Driven Strategic Advantage 

Smart Contract Execution Manual or rule-based process triggers Autonomous, trustless, self-executing 

workflows 

Process Auditability Vulnerable, retrospective logs Tamper-proof, real-time compliance and audit 

trails 

Cross-Enterprise 

Collaboration 

Centralized mediation required Decentralized consensus and trustless process 

coordination 

Process Incentivization Lacks built-in motivation or reward 

structure 

Token-driven rewards and penalties for 

process behavior 

Data Provenance Difficult to verify origins and alterations Verifiable data lineage and process 

transparency 

Process Resilience Centralized failure points and cyber-risk 

exposure 

Distributed fault tolerance and systemic risk 

mitigation 

4. INDUSTRY USE CASES AND SECTORAL IMPACT 

The transformative power of blockchain-enhanced Business Process Management (BPM) is best understood when examined 

within the context of real-world industry applications. Each sector has unique operational challenges—ranging from 

regulatory compliance and traceability to stakeholder coordination and fraud prevention—that traditional BPM systems 

struggle to address effectively. Blockchain introduces a strategic recalibration of these processes, not only optimizing them 

but also redefining inter-organizational trust structures, data governance, and process accountability. This section 

explores key industries where blockchain-integrated BPM has demonstrated—or is beginning to demonstrate—tangible 

strategic impact [29]. 

4.1 Supply Chain Management 

Supply chains are among the most fertile grounds for blockchain-based BPM transformation due to their multinational 

scope, fragmented accountability, and need for verifiable transparency. Traditional BPM in this domain faces hurdles 

such as delayed documentation, opaque provenance, and fraud in inventory or logistics tracking [30]. 

Blockchain’s decentralized ledger enables real-time, immutable tracking of goods, certifications, and handoffs across 

the supply chain. Smart contracts automate payment releases, customs declarations, and quality checks based on real-time 

sensor data or delivery milestones. Projects like IBM Food Trust and Maersk’s TradeLens have shown how blockchain-

based BPM can reduce document processing time from days to minutes while enhancing trust among global participants 

[31]. 

Strategic Impact: Enhanced process visibility, reduced counterfeiting, improved trust among suppliers, regulators, and 

consumers. 

4.2 Financial Services and Banking 

In finance, BPM is deeply entrenched in processes such as loan approval, KYC (Know Your Customer), cross-border 

settlements, and compliance audits. These are often high-friction, paper-heavy, and vulnerable to manipulation. 

Blockchain's distributed consensus mechanisms and smart contracts introduce trustless automation and regulatory-proof 

transparency [32]. 

For example, in cross-border trade finance, smart contracts can replace letters of credit, automating the release of funds 

upon verified delivery milestones. Institutions like JPMorgan’s Onyx and RippleNet have explored blockchain for 

settlement and liquidity management, reducing reliance on centralized intermediaries [33]. 

Strategic Impact: Frictionless multi-party coordination, faster settlement cycles, reduced fraud, and compliance by design. 

4.3 Healthcare and Life Sciences 
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The healthcare sector operates in a sensitive environment requiring real-time coordination, patient confidentiality, and 

stringent regulatory compliance. Traditional BPM systems often fail to ensure interoperability across hospitals, labs, 

insurance companies, and regulators [34]. 

Blockchain brings verifiable health records, automated insurance processing, and drug traceability. It empowers 

patients with ownership of their data while enabling seamless integration with BPM systems used by insurers, hospitals, and 

regulators. Solutions like MediLedger and BurstIQ have demonstrated how blockchain-enabled BPM ensures secure and 

compliant process management across healthcare ecosystems [35]. 

Strategic Impact: Patient-centric BPM, reduced insurance fraud, real-time claim verification, and transparent 

pharmaceutical supply chains. 

4.4 Real Estate and Property Management 

Real estate transactions involve complex, multi-stage processes such as deed registration, financing, compliance checks, 

and escrow handling—each riddled with inefficiencies, intermediaries, and legal risks [36]. 

Blockchain-integrated BPM simplifies these through digitized property titles, tokenized assets, and programmable 

escrow via smart contracts. Governments in Sweden and Georgia have piloted blockchain-based land registries, while 

private platforms like Propy and Ubitquity automate property transaction workflows [37]. 

Strategic Impact: Fraud prevention, reduced legal overhead, real-time ownership verification, and faster deal closure. 

4.5 Human Resources and Payroll 

BPM in HR often involves credential verification, onboarding, payroll, performance tracking, and contract management. 

These processes, when manual, are time-consuming and error-prone [38]. 

Blockchain provides self-sovereign digital identities, verifiable credentials (e.g., degrees, certifications), and smart 

contracts for automating payroll based on attendance or task completion. Platforms like ChronoBank and APPII showcase 

how HR BPM workflows can become decentralized and trust-based [39]. 

Strategic Impact: Fraud-proof credentials, automated compliance with labor laws, cross-border payroll processing, and 

better employee onboarding. 

Table 3: Sector-wise Strategic Benefits of Blockchain in BPM 

Industry Traditional BPM Limitations Blockchain-Enhanced BPM Advantages 

Supply Chain Paper-based tracking, fraud, opacity in 

sourcing 

Real-time traceability, smart contract automation, anti-

counterfeiting 

Financial 

Services 

Reconciliation delays, compliance 

complexity, fraud risk 

Instant settlements, automated compliance, trustless 

verification 

Healthcare Data silos, privacy issues, insurance fraud Patient-centric records, data integrity, secure multi-

party access 

Real Estate Manual verification, title fraud, delayed 

transactions 

Tokenized assets, transparent ownership, 

programmable smart contracts 

Human 

Resources 

Identity fraud, inefficient payroll, 

onboarding delays 

Verifiable credentials, smart payroll, decentralized 

performance records 

5. ARCHITECTURAL MODELS AND FRAMEWORKS 

As organizations begin embedding blockchain into Business Process Management (BPM), they must address a crucial layer 

of transformation—architectural design. A naive integration of blockchain into existing BPM systems results in 

inefficiencies and limited utility. Instead, the value emerges from designing modular, layered architectures that 

strategically leverage blockchain’s core capabilities while remaining interoperable with legacy systems. This section explores 

key architectural models, integration strategies, and systemic components that support the practical and scalable convergence 

of BPM and blockchain [40]. 

5.1 On-Chain vs. Off-Chain Process Design 

One of the first architectural decisions lies in determining which process components should reside on-chain (within the 

blockchain ledger) and which should remain off-chain (within conventional systems or databases). On-chain execution 

provides immutability, auditability, and consensus but suffers from latency, scalability limitations, and cost (e.g., gas fees 

on Ethereum). Hence, strategic processes—such as transaction recording, process approvals, or event triggers—are often 
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placed on-chain, while data-heavy or privacy-sensitive operations (like image storage, health records, or proprietary 

business logic) remain off-chain [41]. 

This hybrid model is crucial for real-world applicability, allowing blockchain to serve as the control plane while BPM 

engines manage execution-heavy operations. 

5.2 Layered Blockchain-BPM Architecture 

An effective blockchain-integrated BPM system operates on a multi-layered architecture comprising [42]: 

1. Application Layer: The user-facing process management interface—dashboards, reporting tools, and workflow 

designers. 

2. Process Logic Layer: Business rules and models represented via BPMN or UML, partially mirrored in smart 

contracts. 

3. Blockchain Layer: Manages consensus, transaction finality, smart contract execution, and distributed ledger state. 

4. Integration Layer (Middleware/API): Bridges BPM engines (like Camunda or BonitaSoft) with blockchain 

nodes, providing triggers, event handlers, and API endpoints. 

5. Data Management Layer: Utilizes decentralized storage (IPFS, Arweave) for handling large files and structured 

off-chain databases for operational scalability. 

5.3 Event-Driven Process Automation with Oracles 

Smart contracts require reliable input from external sources to trigger events—such as delivery confirmations, sensor data, 

or market prices. This is made possible via oracles, which serve as middleware agents that connect off-chain data to on-

chain logic. In a blockchain-BPM architecture, oracles are vital for triggering process steps based on real-world actions or 

validations [43]. 

For example, in a blockchain-based insurance BPM, a flight delay (detected by an oracle from a verified API) can 

autonomously trigger a claim approval smart contract. Decentralized Oracle Networks like Chainlink ensure data integrity 

by aggregating multiple data sources [44]. 

5.4 Interoperability and Legacy Integration 

Enterprises cannot afford to discard their existing BPM infrastructure. Therefore, interoperability frameworks are essential 

to create a plug-and-play architecture that connects blockchain networks with ERP systems (e.g., SAP), CRMs, and BPM 

engines [45]. 

This is often achieved via: 

• Event-based messaging (Kafka, RabbitMQ) between blockchain events and BPM triggers 

• API gateways for invoking smart contract functions 

• Blockchain-as-a-Service (BaaS) providers for abstracting complexity (e.g., Azure Blockchain Workbench, 

Hyperledger Fabric SDK) [46]. 

5.5 Identity and Access Control 

Process participants in a blockchain-enabled BPM environment must be cryptographically verifiable. This demands the 

integration of Decentralized Identity (DID) systems, where users control their own verifiable credentials (VCs). These can 

be used to trigger role-based process events without exposing sensitive identity data [47]. 

Blockchain-based BPM thus benefits from privacy-preserving authentication, especially in HR, healthcare, or cross-border 

finance, where trust is needed without data centralization [48]. 

5.6 Governance and Version Control in Smart Contracts 

Unlike traditional BPM rules, smart contracts are immutable once deployed. This poses architectural challenges for 

updating process logic or handling exceptions. The emerging best practice involves: 

• Proxy contract patterns for upgradeable smart contracts 

• Multisig-based governance models for contract changes 

• On-chain version tracking to maintain auditability across process evolution 

This ensures flexibility while maintaining transparency—critical in industries with frequent policy updates or legal 

amendments [49]. 

Table 4: Key Architectural Components and Their Strategic Roles 
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Component Function Strategic Value 

Smart Contracts Define business logic and enforce 

execution conditions 

Autonomous enforcement and verifiable 

compliance 

Oracles Feed real-world data into smart contracts Enable event-based automation with high 

data integrity 

Middleware/API Gateways Connect BPM tools with blockchain 

infrastructure 

Legacy system integration and process 

interoperability 

Decentralized Identity 

Systems 

Manage verifiable participant credentials Privacy-preserving authentication and 

access control 

Decentralized Storage 

(IPFS) 

Store large process files, documents Scalable, secure, and tamper-proof data 

management 

Upgradeable Contract 

Patterns 

Allow versioning and governance of smart 

contracts 

Ensures process adaptability while retaining 

auditability 

6. CHALLENGES AND LIMITATIONS 

While the integration of blockchain into Business Process Management (BPM) offers profound strategic advantages, it is 

neither seamless nor universally applicable. The transformation from centralized process orchestration to decentralized, 

trustless automation introduces a new class of technical, organizational, legal, and economic complexities. These 

challenges are not mere implementation obstacles—they raise fundamental questions about scalability, interoperability, 

governance, and system resilience. This section outlines the critical limitations and unresolved bottlenecks that must be 

addressed for blockchain-enabled BPM to move beyond experimental adoption toward mainstream enterprise utility [50]. 

6.1 Scalability and Performance Bottlenecks 

Public blockchain networks (e.g., Ethereum, Bitcoin) are often constrained by low transaction throughput, latency, and 

high costs, especially when applied to high-volume business processes. Even permissioned blockchains (e.g., Hyperledger 

Fabric, Corda) have limitations in terms of consensus overhead and state replication [51]. 

In BPM environments where millions of process events may occur daily—such as e-commerce order fulfillment or IoT-

based logistics—blockchain’s limited transaction per second (TPS) capacity becomes a bottleneck. Solutions like Layer-

2 scaling, sharding, or rollups are still emerging and require mature tooling and standards before enterprise-grade 

deployment becomes viable [52]. 

6.2 Data Privacy and Confidentiality Concerns 

BPM processes frequently involve sensitive or regulated data (e.g., health records, financial credentials, trade secrets). The 

inherent transparency and immutability of public blockchains, while ideal for auditability, conflict with privacy 

requirements imposed by regulations such as GDPR, HIPAA, and PCI-DSS [53]. 

Although technologies like Zero-Knowledge Proofs (ZKPs), secure multi-party computation (MPC), and confidential 

smart contracts show promise, they are complex, resource-intensive, and not yet standardized across blockchain platforms. 

This creates tension between process transparency and data confidentiality, especially in industries like healthcare, 

banking, and legal services [54]. 

6.3 Interoperability with Legacy Systems 

Most enterprises already operate on deeply entrenched, legacy BPM systems integrated into ERP, CRM, and custom 

applications. Replacing these systems wholesale with blockchain-native solutions is neither feasible nor advisable in the 

short term. However, achieving interoperability through middleware or APIs often introduces complexity, latency, and 

data synchronization issues [55]. 

Moreover, the lack of standardized interfaces for blockchain-BPM integration makes it difficult to ensure consistent 

performance across different blockchain platforms (e.g., Ethereum, Hyperledger, Tezos). Without universal protocols, 

enterprises are at risk of vendor lock-in or fragmented architectures [56]. 

6.4 Legal and Regulatory Ambiguity 

The legal recognition of smart contracts as enforceable instruments is still ambiguous in many jurisdictions. In BPM 

systems involving cross-border operations—such as supply chains, international finance, or global HR—the lack of 

harmonized legal frameworks for blockchain creates serious risks [57]. 
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For instance: 

• Who is liable if a smart contract executes erroneously? 

• Can a process executed on-chain be contested off-chain in court? 

• How does one handle legal amendments or regulatory updates? 

These unresolved legal questions hinder strategic adoption in risk-averse sectors and complicate the governance of 

blockchain-enabled BPM ecosystems [58]. 

6.5 Process Flexibility and Exception Handling 

Traditional BPM systems are designed to handle exceptions, human interventions, and ad hoc decisions. Blockchain’s 

deterministic and immutable nature makes flexible process adaptation difficult—especially when a business rule needs to 

be revised post-deployment or when real-world conditions change dynamically. 

Although upgradeable smart contract architectures offer partial solutions, they introduce complexity in version control, 

governance, and auditability. Moreover, building BPM systems that can accommodate both automated logic and human-

centric exceptions remains an unsolved challenge [59]. 

7. STRATEGIC ADVANTAGES AND LONG-TERM VALUE PROPOSITIONS 

The integration of blockchain into Business Process Management (BPM) yields profound strategic value that extends far 

beyond process automation. At its core, it redefines how organizations achieve trust, transparency, and accountability across 

distributed workflows. By embedding tamper-proof records and immutable process histories into the operational layer, 

blockchain enables verifiable process integrity without the need for third-party audits or reconciliation mechanisms. This has 

significant implications for compliance-heavy sectors where real-time traceability and auditability are non-negotiable [60]. 

Smart contracts, as self-executing process logic, eliminate manual interventions and reduce operational bottlenecks. This not 

only lowers costs and speeds up execution but also minimizes risks of human error or process manipulation. Enterprises 

benefit from a leaner, more autonomous workflow architecture that allows human capital to shift from monitoring to more 

strategic roles such as innovation and customer experience [61]. 

Moreover, the decentralized nature of blockchain fosters stakeholder trust in inter-organizational processes. By sharing a 

synchronized version of truth across partners, suppliers, regulators, and customers, blockchain reduces friction, disputes, and 

duplication of effort. It promotes confidence in process outcomes and supports seamless collaboration across organizational 

boundaries [62]. 

Perhaps most strategically, blockchain sets the foundation for future-ready BPM ecosystems. With its native compatibility 

with token economies, decentralized identities, and AI-powered analytics, blockchain-enabled BPM supports the evolution 

toward decentralized autonomous organizations (DAOs) and self-governing business networks. This positions enterprises 

not just to adapt to technological change—but to lead it [63]. 

8. RESEARCH GAPS AND FUTURE DIRECTIONS  

Despite growing interest in blockchain-enabled BPM, significant research gaps remain. Most current implementations are 

limited to pilot projects or narrow use cases, with few studies offering large-scale, empirical validation. There is a lack of 

standardized frameworks for integrating BPM tools with diverse blockchain platforms, making cross-platform 

interoperability a persistent challenge. Moreover, the role of smart contracts in handling complex, exception-driven 

workflows remains underexplored, especially in sectors requiring dynamic process adaptation [64]. 

The potential of combining blockchain with emerging technologies like AI and IoT in BPM contexts also warrants deeper 

investigation—particularly in areas like predictive process management and intelligent automation. Additionally, governance 

models for updating and managing blockchain-based processes over time are still immature, posing questions about 

scalability, process ownership, and version control. 

Future research should focus on building scalable, modular architectures, developing compliance-ready blockchain-BPM 

standards, and exploring decentralized process governance. Broader sectoral studies, especially in public services, education, 

and healthcare, can further reveal how blockchain may reshape global process ecosystems in the coming decade [65]. 

9. CONCLUSION 

The convergence of blockchain technology with Business Process Management (BPM) marks a pivotal shift in how 

organizations conceive, execute, and govern their operations. It is not merely a technological enhancement—it is a 

transformation in the foundational trust architecture of business processes. By embedding verifiability, immutability, and 

autonomous logic into workflows, blockchain redefines the principles of accountability and collaboration, especially in 

multi-stakeholder ecosystems where conventional BPM struggles to ensure transparency and coherence. 



Dr. Purushottam Arvind Petare, Mallikarjun K Chougala, Mugdha Shrikant Deshpande, 

Venkatesh Yashwant Badave, Sachin Sahebrao Zende, Manasi G Hande  

Page. 924 

Advances in Consumer Research| Year: 2025 | Volume: 2 | Issue: 4 

 

This strategic review has highlighted how blockchain empowers BPM to move beyond efficiency toward integrity-driven 

and future-ready systems. From smart contract automation and real-time compliance to decentralized data governance and 

tokenized process incentives, the integration offers unprecedented opportunities for innovation and resilience. At the same 

time, it brings forth new challenges—technical, legal, and organizational—that demand thoughtful architectural planning, 

robust governance, and collaborative standardization efforts. 

Looking ahead, the real potential lies not just in process optimization but in reimagining business models that are 

decentralized by design, where workflows are self-verifying, processes are inherently trustworthy, and control is shared 

rather than imposed. Organizations that embrace this shift early will not only improve performance but will gain a decisive 

strategic edge in the decentralized, data-driven economies of the future. 

Blockchain is not the future of BPM—it is the foundation of its next evolution. 
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