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Abstract s 

This paper considers the proliferation of blockchain into the healthcare industry, and critically analyses 

the cost implications of the implementation of blockchain in the healthcare setting. In specific, blockchain 

algorithms together with its associated transaction cost economics contribute positively to its cost-

effectiveness in implementation.  
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INTRODUCTION 

The growth of the digital economy in health and its enhancement across the globe have led to the increased 

reliance on information systems in the delivery of health services to diverse populations. Similarly, the 

development of real-time web-based healthcare service delivery has also increased over time. Through the 

concept of implementing the concept of electronic health, there is often an exchange of big loads of health 

data and information between patients and other stakeholders in healthcare [1]. Healthcare organizations 

have further resulted to using blockchain to ensure the protection of organization data, reduce the misuse 

of health information, and reduce the risk of ballooning transaction costs [1]. Nonetheless, such digital 

solutions and related concepts of electronic health can be costly projects to implement and maintain.  

Blockchain is a strong mathematical algorithm that implements cryptographic methods to ensure 

maximum security over encrypted data that cannot be tampered with. In healthcare, blockchain is 

primarily used in information-intensive medical applications and healthcare records which contributes to 

varying economic impacts in the provision of health services, sharing, storing, and analyzing clinical data. 

This paper analyses various expected costs in blockchain implementation, and the cost-effectiveness of 

blockchain in relation to its algorithm’s transaction cost economics.  

 

Scope 

The healthcare industry faces persistent challenges such as inefficiencies, rising costs, and administrative 

complexities. Blockchain technology, with its decentralized and secure architecture, offers a revolutionary 

approach to addressing these issues. By adopting blockchain, healthcare providers, insurers, and patients 

can experience streamlined operations, enhanced data management, and significant cost reductions. This 

transformative technology fosters greater efficiency, transparency, and cost-effectiveness across the 

healthcare ecosystem. 

Administrative tasks, which include patient registration, billing, and claims processing, constitute a major 

portion of healthcare expenses. Blockchain technology can simplify these processes by providing a 
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decentralized, transparent ledger for storing and sharing data. By smart contracts, billing and claims 

processing can be automated, reducing manual intervention and minimizing human errors, fraud, and 

delays. This automation leads to cost savings for both providers and insurers. Moreover, blockchain can 

consolidate patient records and insurance details into a unified source of truth. By eliminating 

redundancies and ensuring that stakeholders have access to accurate and up-to-date information, the time 

and resources spent on verifying data are significantly reduced.[2] 

Another critical area where blockchain excels is interoperability. Healthcare systems often operate in 

isolated silos, resulting in inefficiencies and duplicated efforts. Blockchain can facilitate seamless data 

exchange between providers, insurers, and patients while maintaining high levels of security and privacy. 

It allows secure and standardized data sharing, which reduces the costs associated with transferring patient 

records or duplicating diagnostic tests due to missing information. By fostering interoperability, 

blockchain also eliminates the need for expensive middleware and third-party systems traditionally used 

to bridge communication gaps, further driving down costs. In the pharmaceutical supply chain, 

inefficiencies, counterfeit drugs, and a lack of transparency create significant challenges. Blockchain can 

revolutionize this space by enhancing traceability and accountability. By tracking drugs from 

manufacturers to end-users, stakeholders can authenticate products and mitigate losses due to counterfeit 

medicines. Additionally, real-time tracking through blockchain improves inventory management, 

minimizing the financial burden caused by overstocking or shortages. These advancements not only cut 

costs but also improve patient safety and trust in the supply chain. 

Fraud and abuse remain significant contributors to healthcare costs, particularly through false claims and 

identity theft. Blockchain’s immutable ledger and transparency offer powerful tools to combat such 

activities. Once data is recorded on the blockchain, it cannot be altered, creating a reliable audit trail for 

transactions and claims. Furthermore, blockchain can securely manage patient identities, preventing 

identity theft and unauthorized access to medical benefits. These measures deter fraudulent behavior and 

enhance trust in healthcare systems. 

Clinical trials and research processes are also areas where blockchain can make a substantial impact. These 

processes are often expensive due to inefficiencies in data collection, sharing, and verification. Blockchain 

addresses these challenges by enabling researchers to securely share clinical data, reducing duplication of 

efforts and the need for costly intermediary services. Moreover, it simplifies participant recruitment, 

consent management, and result tracking, reducing the administrative burden and expenses associated with 

clinical trials. By improving these processes, blockchain accelerates innovation and the delivery of new 

treatments to patients.[1] 

Blockchain also empowers patients by giving them greater control over their health data, allowing them 

to make informed decisions about their care and expenses. Blockchain-based personal health record (PHR) 

systems enable patients to securely access and share their medical history, reducing redundancies and the 

associated costs of repeated tests or procedures. Furthermore, blockchain introduces transparency to 

healthcare costs, offering patients a clear view of pricing. This transparency empowers individuals to 

compare costs and choose more affordable care options, ultimately driving competition and reducing 

overall healthcare expenses. 

Blockchain technology has the potential to address many of the inefficiencies and cost drivers within the 

healthcare industry. By streamlining administrative processes, fostering interoperability, improving supply 

chain management, reducing fraud, enhancing research, and empowering patients, blockchain presents a 

compelling solution to the challenges faced by healthcare systems. Its decentralized, secure, and 
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transparent nature holds the promise of transforming the industry into a more efficient, patient-centered, 

and cost-effective ecosystem.[4] 

 

Blockchain and Compliance 

Blockchain technology can support compliance with regulations such as the Health Insurance Portability 

and Accountability Act (HIPAA) in the U.S. and the General Data Protection Regulation (GDPR) in the 

EU by improving data security, privacy, and accountability. While blockchain alone doesn’t ensure 

compliance, its features can assist healthcare and data processors in meeting these requirements 

effectively. 

 

Data Security and Encryption 

Both HIPAA and GDPR require robust measures to protect sensitive data from breaches and unauthorized 

access. Blockchain’s immutable ledger ensures that data cannot be altered without consensus, creating a 

tamper-proof record ideal for sensitive healthcare information. Encryption further strengthens this by 

ensuring only authorized parties with the correct keys can access the data, aligning with GDPR’s emphasis 

on pseudonymization and data protection. 

 

Enhanced Data Privacy 

Blockchain enables privacy by allowing individuals greater control over their data. Patients can determine 

who accesses their records using private keys, meeting GDPR’s “right to access” and HIPAA’s patient 

rights. Additionally, blockchain supports “data minimization” by verifying transactions without exposing 

underlying details, ensuring only essential data is shared. 

 

Transparency and Accountability 

Regulatory frameworks demand transparency in data use and accountability for its handling. Blockchain’s 

immutable audit trails and time-stamped records provide an accurate history of data transactions, showing 

who accessed information and for what purpose. This fulfills GDPR’s accountability principles and 

HIPAA’s audit requirements. 

 

Consent Management 

Obtaining and managing user consent is critical under both GDPR and HIPAA. Blockchain allows for 

storing consent records via smart contracts, ensuring data processing occurs only with explicit user 

permission. Patients can modify or revoke consent at any time, with blockchain maintaining a transparent 

log of access history. 

 

Data Portability and Interoperability 

Blockchain supports GDPR’s data portability requirements and HIPAA’s push for interoperable systems. 

It enables standardized, secure sharing of medical records across entities while preserving data integrity. 

This empowers patients to transfer their records securely and efficiently between providers. 

 

Addressing the "Right to Be Forgotten" (GDPR) 

Although blockchain’s immutability seems to conflict with GDPR’s “right to be forgotten,” solutions like 

off-chain storage and tokenization address this issue. Sensitive data can be stored off-chain, with only 
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references or encrypted hashes on the blockchain, allowing the deletion of personal data while preserving 

the ledger’s integrity. 

 

Breach Notification 

Both HIPAA and GDPR require swift notification of data breaches. Blockchain’s decentralized monitoring 

system can provide real-time alerts for unauthorized access attempts, enabling timely responses and 

minimizing potential damages. 

 

Regulatory Reporting 

Blockchain simplifies compliance audits through automated reporting. Its comprehensive audit trails 

reduce manual effort and ensure that required data is easily accessible for regulators. While blockchain is 

not a compliance solution on its own, its features can significantly enhance data security, privacy, and 

regulatory adherence in healthcare and other sectors. 

 

Implementation of Blockchain 

The cost of implementing blockchain for a healthcare solution can be assessed through development, 

deployment, maintenance, and other related costs[2]. Development costs make up a significant segment 

of the budget as they include expenses that relate to the substantiation of blockchain concepts from scratch, 

or even customizing an already existing framework [1]. Key costs at the development stage include 

technology stack, developer salaries, customization, and prototyping and testing (Ibid). further, 

deployment costs entail expenses linked to launching and making the blockchain solution accessible to 

stakeholders and consumers, and they may range from security measures, launching and deployment fees, 

infrastructure costs, and user training costs. to add, maintenance costs relate to expenses incurred in 

maintaining servers, performing security audits, and compensating technical support [2]. Other costs may 

stretch to include data extraction, transformation and loading expenses, regulatory compliance, scalability 

costs, and a contingency budget for unforeseen emergencies or expenses. Therefore, implementing a cost-

effective blockchain solution in a healthcare context necessitates a fundamental mastery and consideration 

of all plausible cost factors that may interplay in the development, implementation, and maintenance 

process.  

 

Blockchain and cost saving algorithms 

Nonetheless, the cost benefits of blockchain outweigh the expenses listed above, mainly through its 

application in cost-saving algorithms in the healthcare industry, its ability to improve e-heath 

interoperability costs, and blockchain-controlled data validation. In the broadest sense, blockchain is made 

up of blocks that are connected in a chain, and each block is consisted of series of records linked by an 

algorithm that employs a hush function [3]. Blockchain in healthcare is used by organizations to store and 

share information regarding the patients’ health status as well as to create relevant medical records. In 

electronic health, blockchain uses every block in the chain as the final amount or a transaction it can store. 

See the figure below:   
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Fig. 1: The Structure of Blockchain in Electronic Health [3]. 

 

The data in electronic health in this ecosystem cannot be changed, and all the related actions and orders 

cannot be manipulated. This is because for a user to change the data in one block, they will have to alter 

all other blocks, which is practically impossible [3]. According to Chukwu and Garg [1], electronic 

healthcare is primed for the application of blockchain that reduces error rate in both diagnosis and the 

interpretation of the patient’s health status. This is fundamentally vital when it gets to triage, patient 

transport, and pharmacological options for electronic healthcare, since blockchain mitigates error rates in 

diagnosis. The effect of this is that unnecessary logistical costs as well as other costs related to allocating 

medical resources are cut significantly. So far, the MD 5 algorithms has been successfully implemented 

in Health Level Seven (HL 7) standard, while the SHA-512 algorithm has been used to cut costs related 

to transactional processes and reduced levels of abuse [3]. In particular, the fast-processing speeds of MD 

5 (182.6 seconds) and SHA-512 (125.4 seconds) make it difficult for data manipulation, hence enhanced 

protection that later translates to additional cost savings [3].  

 

Blockchain’s Transaction cost economics 

Transaction cost economics (TCE) as a theory is grounded on explaining various costs involved in 

exchanging goods and services. TCE has also gained traction in information technology as a kernel theory 

that explains how the design and nature of blockchain contributes to cost-effectiveness in transactions. In 

the healthcare sector, transaction costs may emanate from service fees, consultancy payments, insurance 

claims, health policy settlements, and purchases in the pharmaceutical supply chain. Blockchain in 

healthcare contributes to cost-effectiveness by cutting costs related to information asymmetry, fragmented 

data sources, and opportunism [4]. Information asymmetry alludes to the scenario where more than one 

party has more information than the other party, such as medical and health records, and can lead to lack 

of trust between parties in the event of data breaches or information mismanagement [6].  

Information asymmetry can also lead to the lack of transparency in both pricing in pharmaceutical supply  
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chains, healthcare services, and the settling of health insurance claims. Fragmented data sources can be 

sources for increased costs that may arise from data management, integration, and security issues between 

consumers and stakeholders in healthcare. Blockchain facilitates more cost-efficient transactions in 

healthcare from the following perspectives: the inherent immutability and transparency of blockchain 

enables all participants in the healthcare blockchain ecosystem to access a shared and synchronized ledger. 

This level of transparency mitigates fraudulent activity, enhances trust among stakeholders, and reduces 

information asymmetry. Secondly, there is a streamlined health insurance claims processing since smart 

contracts on the blockchain could automate and augment the claims process [5].  

Through the codification of predefined conditions, rules, and parameters, smart contracts can 

automatically redirect medical insurance payments when specific criteria are met, hence no need for 

paperwork an 

d manual intervention. Also, the robust security features offered by blockchain offer protection of medical 

and patient health records from unauthorized tampering. Blockchain is highly decentralized and mitigates 

risk from a single point of failure since all the data is distributed across numerous nodes (Ibid).  

 

Conclusion 

Overall, a cost-effective implementation of blockchain in healthcare can be achieved by leveraging the 

efficacy of blockchain algorithms in ensuring data protection and error mitigation, and the ability of 

blockchain to cut transaction costs related to information asymmetry, and fragmented data sources in 

healthcare. Fast processing speeds protect stored data from manipulation that may result in medical errors, 

while the high levels of transparency and the automation of smart contracts ensure additional cost 

effectiveness in health insurance and pharmacology supply chain payments. With the global proliferation 

of e-Health still on a high, the healthcare industry is poised for more process improvements that may come 

from the implementation of blockchain.  
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