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Abstract—Managing maternity leave records involves maintaining confidentiality with respect to health, personal, employment and benefits data. Traditional HR record management systems may have difficulties such as: delays verifying application, making unauthorized changes to records, poor auditing and risks to individual's right to privacy. This research investigates the use of blockchains for secure management of maternity leave records and employee welfare services. A conceptual framework will be developed using permissioned blockchain, encrypted off-chain storage, role-based access and smart-contract support. In this conceptual framework, each stage of maternity leave record creation will include: submission of an application, verification of a medical certificate, approval by HR, processing of welfare benefit entitlements and audit reporting, all with record flows that can be traced. All sensitive documentation will be stored off-chain, but the hash of each piece of documentation, time-stamped and its verification and approval status along with all approval logs will be stored on-blockchain. These capabilities will allow for assurance of the integrity of documentation without revealing private documentation.
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I. Introduction

Employee welfare, and by extension maternity leave record management, have evolved into major components of contemporary organization administration. Modern employee welfare programs have moved beyond providing employees' salaries, leave, and basic workplace benefits. Organizations currently provide their employees with additional services including; health care coverage, maternity benefits, family assistance plans, insurance programs, safe workplaces, social security protections and employee rights under law. Of these programs, maternity leave record management stands out as an especially valuable program due to its direct connection to employee dignity, workplace equality, health protection and labor welfare [1]. 

Accurate documentation is critical at each stage of the maternity leave record management process. The typical stages include documentation of employee identification, employment history, medical certifications, employee requests for leave, approval documentation, wage continuation during pregnancy leave, documentation of compliance with company policies and documentation of employees returning to work. For many employers, these records were historically documented using manual file systems, email exchanges and/or centralized Human Resource (HR) software systems. While manual documentation and use of HR software work effectively for small organizations with minimal volumes of employee records and few departmental participants in verification processes, problems arise in larger organizations with high volumes of records and numerous departmental participants [2]. Blockchain technology provides a secure method for storing, accessing, verifying and auditing employee records. 

Employee welfare refers to those organizational initiatives aimed at supporting employee wellness, job security, protecting employee rights under law and providing social welfare support to employees. The primary goal of implementing employee welfare is to foster a fair and supportive workplace where employees can rely upon receiving lawful and timely support. Historically employee welfare programs were managed utilizing paper-based document filing systems.
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Fig.1. Conceptual view of blockchain based secure record management for 
                         maternity leave and employee welfare
Figure 1 illustrates the core concept of this research project. Specifically, the figure demonstrates how blockchain technology-based record management systems will facilitate trustworthy recording practices for managing maternity leave records while also enhancing the security and confidentiality of employee welfare records.
Maternity leave is one of the most sensitive areas of employee welfare. It relates to health, employment continuity, income security, and legal protection. 

Employee welfare systems must therefore provide three basic functions. First, records must be accurate. Second, records must be protected from misuse. Third, authorized stakeholders must be able to verify records without unnecessary delay. These requirements create a strong basis for studying blockchain based record management in maternity leave and welfare administration. The aim of this conceptual review is to examine how blockchain can support secure record management for maternity leave and employee welfare administration. The review presents the conceptual basis of using blockchain as a trusted record layer for HR and welfare related processes.

II. Review of Literature 
Blockchain based record management of maternity leave in employee welfare administration has received limited attention from direct research. Despite this, existing studies have provided valuable bases for the development of conceptual frameworks. The use of Blockchain-based medical record systems has been shown to enable secure sharing of patient records among institutions; likewise, maternity leave records may involve medical certificates and other health-related documents. 

Studies of Blockchain in healthcare settings indicate that medical data cannot exist openly accessible without risk of exposure. Medical data requires high levels of data control and encryption to prevent unauthorized access. Similarly, it is recommended by these authors that maternity related medical documents should similarly be restricted from public access and subject to the same level of privacy controls [3]. 

One of the most significant themes addressed throughout the reviewed literature was "privacy-preserving" access. As Blockchain-based models of electronic health records are able to provide both regulated access to patient data, while protecting sensitive documents, this theme aligns well with employee welfare systems as they include health-related documents within their maternity leave records. Therefore, a permissioned Blockchain model, with role-based access would best fit the needs of the proposed system.

In addition to supporting role-based access control, research suggests that smart contract-based methods could be used to enforce policies regarding who has access to the documents. Smart contracts are able to automate enforcement of rules governing how access is granted and maintained [4]. 

The literature on Blockchain technology applied to human resource management indicates that Blockchain technologies can support various aspects of employee record maintenance, including but not limited to employee records, recruitment records, payroll linkages, credentials and data security. While there is a growing body of literature examining the use of Blockchain in human resource management systems, many of the studies in this space have examined broader aspects of human resource management and/or data privacy rather than specific issues. As such, there appears to be a gap in the literature specifically addressing the use of Blockchain technologies to support sensitive employee welfare records, such as those involved in managing maternity leave and benefits [5]. Table I shows a summary of a number of selected research papers about how records are managed using blockchain technology and their potential applications in different contexts.
TABLE I.  REVIEW OF RESEARCH
	Name & Year of Publication
	Method / Technology
	Key Findings

	(Dhameliya et al., 2020)
	MedRec blockchain prototype for electronic medical records
	The study proposed blockchain for medical record access and permission management. It showed that blockchain can support record authenticity, auditability, and controlled data sharing [6]. 

	(Chen, 2023)
	Distributed ledger technology for healthcare data
	The study explained how blockchain can support healthcare data sharing, record integrity, and trust across different institutions. This is useful for maternity leave records because medical and HR units may need verified record exchange [7].

	(K & P, 2024)
	Scoping review
	The literature review found that the main areas of focus for blockchain-based research in health care include; privacy and confidentiality (access to information), user authentication and authorization (who has access to what), patient consent and how it is recorded, and finally data integrity and security [8].

	(Choubey et al., 2025)
	Systematic review
	Blockchain can be used to allow users control over their own data and ensure it is handled securely, while also allowing for appropriate levels of shared access to an individual's health records. This allows employees to provide consent for the controlled sharing of maternity-related documents [9].

	(Madanchian & Taherdoost, 2026)
	Ledger based architecture with permissioned network
	The researchers suggested using a permissioned blockchain architecture to collect, store, share, and manage health data. They believed this type of structure would support the use of restricted blockchains for sensitive maternity-leave related documents [10]. 

	(Paranthaman et al., 2024)
	Systematic literature review
	Researchers provided theoretical frameworks for understanding the adoption of blockchain technology in Human Resource Management. The findings suggest that blockchain may have application in supporting HR recordkeeping, employee data verification, and establishing trust in HR processes [11].

	(Yati & Walawalkar, 2024)
	Systematic review with qualitative analysis
	The results indicated that most applications of blockchain in HRM relate to recruitment and selection, verifying candidate's personal data, and providing decision-making support. This identifies a significant gap within welfare records and maternity leave administration [12].

	(Pipino et al., 2024)
	Blockchain enabled HRM framework
	The study described blockchain as a ledger that can maintain immutable HR records including employee details, work experience, qualifications, and performance. This supports the use of blockchain for employee welfare record history [13].


III.    Need for Blockchain Based Record Management     
The use of Blockchain-based record management systems has evolved out of the limitations associated with traditional HR systems, as well as the sensitivity of the data collected.

Blockchain represents a type of decentralized record-keeping technology that allows for the creation of a permanent and tamper-resistant record of transactions. 

In the context of managing maternity leaves, Blockchain-based systems could provide a means to securely record important administrative milestones using a permissioned-access model. Participants in such models would be restricted to only those individuals or organizations with appropriate authorization to access or validate specific employee-related records.

Another potential benefit of implementing Blockchain-based systems is reduced reliance upon centralized authorities for validating administrative activities. Yet another aspect that contributes to the justification for adopting Blockchain technologies into existing HR systems is enhanced auditability. All transactions within the Blockchain will contain timestamps identifying both the actors performing the transactions as well as their identities. Thus, at the time of an internal audit or external regulatory audit, an organization may rely upon the Blockchain to confirm who granted approval for maternity leave, what day the approval was granted, which supporting documentation was relied upon during approval and if there were any subsequent modifications to the original decision [14].
· Smart contracts can support rule-based processing: Policies governing maternity leaves can be represented as system rules. Eligibility for maternity leave may be dependent upon several criteria including length of service with employer, submitted documentation, remaining leave balance, applicable laws, and/or policy conditions. Smart contracts can automatically enforce these rules and determine if additional steps must be taken prior to granting maternity leave. Although Smart contracts can assist with automation processes, many situations require discretionary review. 

· Maternity leave concept in employee welfare: Maternity leave is a formal benefit afforded to eligible female employees while they are pregnant, giving birth, recovering from childbirth, and caring for their new-born children. Employees can continue working and receive necessary pay during their leave while continuing to enjoy employment protections as outlined under organizational policies and applicable laws. Beyond merely protecting an employee’s rights to absent themselves from work, maternity leave promotes an employee’s physical and emotional well-being through job security and continued compensation throughout their maternity leave period [15]. 

IV.    Maternity Leave Record And Employee Welfare Management System    
Record management for maternity leave refers to a documented process for organizing, managing, tracking and verifying (i.e. documenting) all documents and information that pertain to the maternity leave. Maintaining accurate maternity leave records supports employees' right to have their legal rights respected and facilitates lawful administration.

· Maternity Leave Records are Sensitive: Records pertaining to maternity leave are considered sensitive. The process for obtaining maternity leave typically involves confidential, private and legally protected employee data regarding health, employment, finances and individual privacy. Any discrepancies or inaccuracies in these records could lead to inaccurate approval of leave, incorrect salaries/benefits being paid, inappropriate welfare support being provided, inaccurate compliance reports being submitted and lack of trust within the workplace. Therefore, maternity leave management requires a secure and transparent record management system [15].
· Maternity Leave Application Process: The maternity leave application process commences when an eligible employee submits an official request for maternity leave prior to childbirth, or at a time during which the employee's medical situation requires such leave. The submission of the application for maternity leave is generally governed by Labour Law, Organization Policy, the employee's Contract of Employment, and the policies of Human Resources. Each detail within the application must be recorded accurately as the application represents the initial step toward verification, approval, compensation or payroll processing and release of welfare benefits [16].
· Documentation Required: Maternity Leave Record Management relies upon adequate documentation. Documentation provides evidence of eligibility, medical condition, employment status, need for leave and entitlement to benefits. As maternity leave relates to the employee’s health and employment rights both medical and employment documentation are needed. Medical documentation could include confirmation of pregnancy, estimated due date, medical certification issued by the physician, hospital records of birth or pregnancy testing etc., fitness certification from the physician after delivery or postpartum etc. 
Employee Welfare Management System: An employee welfare management system consists of an organized structure through which an organization. A Blockchain-Based model can support employee welfare management within a blockchain-based framework. Utilization of blockchain-based systems for employee welfare management enhances confidence in administrative processes associated with delivering benefits; reduces errors in approving employee applications for leaves/benefits; decreases errors in reviewing/approving documents submitted by applicants for processing/releasing benefits; and enhances transparency/accountability [16].
Categories for Classifying Employee Welfare Benefits: Benefits associated with employee welfare can be categorized by source and purpose into six broad categories that assist in explaining where maternity leave falls within a broader employee welfare management framework.

· Statutory Benefits (1st Category): Statutory welfare benefits are those benefits that employers are obligated to provide under local, national, state, federal labour laws. Some examples of statutory welfare benefits includes statutory maternity benefits, provident funds,  gratuity payments etc. 
· Health or Medical Benefits (2nd Category): health or medical benefits include health insurance plans; reimbursement for medical expenses, regular health Check-Ups etc. Since maternity leave is very much tied to health/medical issues both health/medical documentation will likely be required [17].
· Leave/Support for Work-Life Balance (3rd Category): This category includes benefits such as maternity leave, paternity leave, sick leave, childcare leave, flexible work arrangements support programs. These benefits enable employees to balance their work-life obligations or family responsibilities while maintaining continued employment.

· Financial Welfare (4th Category): examples of financial welfare benefits include payroll continuation during authorized leave, loans, advances, payment claim support through insurance policies and other benefit disbursements. With respect to maternity leave benefits payroll accuracy is critical as pay. 
Continuation disbursal is dependent upon approved leave records [18].

· Safety/Dignity Support (5th Category): Workplace safety/dignity support encompasses safe working environments resolution procedures or treatment free from unfair labour practices etc. Maternal welfare must align with workplace dignity standards as maternal related documents and decisions must be handled sensitively.

· Social/Family Welfare Support (6th Category): Some examples of social or family welfare support include child care services etc. A system designed for tracking employee welfare must track each category with fidelity. Blockchain can also facilitate tracking through storing verified benefit records related to employee benefits..

V.       Blockchain Based Maternity Leave Management    
Blockchain-based maternity-leave management is essentially using blockchain to document, validate, accept and monitor maternity leave processes, securely and audibly. This model can provide a method to manage sensitive welfare records without depending solely on paper documentation and centralized databases.

A block chain doesn't have to store all the documents itself. Documents like medical certifications could be kept in encrypted "off-chain" storage; a block chain would keep the hashed versions of those documents, approval history and benefit payment status.

· Block Chain - As a Secure Document Layer: In terms of Maternity Leave Management, Block Chain can act as a secure document layer above traditional HR/payroll system. Essentially this allows the company to still utilize its present HR software, but any important documents/approvals will be documented/stored via Block Chain. All actions can be timestamped and associated with an authorized user's ID. This will allow a complete case history to develop [18].
· Employee Data Registry: The first step in implementing a blockchain-based maternity-leave management system is employee data registry. Employee registry provides the validated employee-profile necessary for the subsequent steps involved in submitting applications for leave, attaching supporting documents, obtaining approvals and processing benefits. Employee registry could include employee ID name, department, position, hire date, employment status, eligibility category, payroll reference and welfare benefits category. Sensitive personal identifiable information should never be stored directly on the blockchain.

· Medical Certificate Validation: Validating medical certificates is a major component of managing maternity leave. A medical certification validates the medical reason for requesting maternity leave and may contain information regarding expected delivery date, confirmation from doctor, recommendations/pregnancy advice provided by doctor and/or doctor's determination regarding fitness. Due to the confidential nature of medical information, validation of medical certification must occur under strict confidentiality agreements and with adequate controls over access [19]. 

VI.      Proposed Conceptual Framework
The suggested concept model has been developed as an open-source block-chain-based system for secure electronic documentation of employee's maternity leave and employee welfare services.

The concept model will allow validated employee identity, safe and private uploading of documents, validated medical certificates, validated HR approval, release of benefits and audit reporting. The goal of the concept model is to decrease the amount of document tampering, document errors, delays caused by lack of approvals and data breaches in managing maternity leaves. The main roles in the system are employee, HR Department, Medical Authority, Employer & Welfare Authority [19].
Main components of the system:

· Employee Profile Module: This module generates employee profiles using their own information. This module validates that applicant who submits maternity leave application is currently employed by the company. This module links employee with his/her department, position, start date, employment status, and welfare eligibility.

· Document Uploading Module: Using this module employees have possibility to upload documents which relate to maternity leave. Examples of such documents could be; maternity leave application, medical certificate, birth certificate (expected delivery), hospital notes, fit to work letter or return to work document.

· Verification Module: The verification module checks legitimacy of submitted documents and eligibility of employees. The module supports medical certificate verification, employment status confirmation, duration of employment confirmation, and fullness of submitted documents. Authorized personnel verify medical documents. Personnel from HR verify employment conditions and policies. 

· Smart Contract Module: In this module, the pre-defined maternity leave rules apply. Rules may contain conditions for eligibility, necessary documents, time limits of leave duration, verification status, and sequences of approval. A smart contract can determine whether the employee profile has been confirmed, all necessary documents have been uploaded, medical certificate has been checked and leave duration complies with policy. 

· Leave Approval Module: The leave approval module registers decision made by authorized HR personnel. This module contains approval, refusal, pending status, request for additional document, prolongation of leave or closing of the leave upon return to work. After HR approve maternity leave request, decision will be recorded on blockchain.
· Welfare Benefits Module: The welfare benefits module administers wage continuation during maternity leave, maternity benefit payment, medical claims support, reference to insurance claims, child care assistance or any other welfare benefits connected to maternity leave.

· Audit & Reporting Module: The audit & reporting module enables internal audits/ reviews, compliance reports and resolving disputes.
Data flow in the proposed system is as follows: The data flows from employee registration to closing of the maternity leave case. Sequentially it could be described as follows:

· First, the HR register employee profiles into the system. The employee's profile (identity, department, designation, start date, active/inactive) is verified for authenticity.
· Second, the employee completes an online maternity leave request which requires entering the amount of time they wish to take away from work and uploading supporting documentation. The uploaded file(s) are encrypted and placed into off-chain storage; the SHA256 hash is computed for each uploaded file and is stored on the blockchain.

· Third, a verification message is sent from the verification module to the authorized medical institution for them to review and verify the submitted medical certification. 

· Fourth, once all of the above conditions have been met and documented within the blockchain records, a Smart Contract checks to see if all of the required rules-based conditions have been satisfied. 

· Fifth, upon receipt of notice from the Smart Contract, HR reviews the case files. They may approve or decline additional information required prior to finalizing their approval/disapproval [20]. 

· Sixth, once Welfare Authorities receive the verified benefit information from the Welfare Benefit Module, they process those benefits according to established policies/procedures. Each stage of processing is also recorded on the blockchain. 
The blockchain-based framework proposed in this study will be used to manage employees' maternity leave and welfare records as shown in Figure 2.
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        Fig.2. Proposed blockchain based framework for maternity leave and 
                                   employee welfare record management
VII.      Security and Privacy Issues       
Security and privacy are critical issues with respect to an employee welfare record management and maternity leave management system developed using blockchain technology.

· Maternity Leave Records: The types of documents that could exist in a maternity leave record may include a medical certification from a healthcare provider, documentation confirming a pregnancy (for example, a birth announcement), identification of an employee's job title, salary, benefits and other personnel details [21]. 

· Protection of Maternity-Related Records: There are several types of documents that may exist as part of maternity-related records. Examples include but are not limited to a medical certification issued by a healthcare provider, a document indicating that the employee has confirmed their pregnancy etc. [22].
· Employee Consent & Data Ownership: For sensitive personal and health related data to be collected, reviewed, distributed or otherwise utilized, the individual whose information is being processed must provide express written consent. The issue of consent is particularly pertinent in the context of maternity leave processing since there will be a need to collect and utilize certain aspects of the individual's health related information. In addition to providing consent, individuals also maintain "data ownership"[23].
· Access Controls for Sensitive Documentation: Access controls refer to the policies and procedures governing who can review, input, verify, approve, edit or audit a particular record. In the context of maternity leave processing, access controls are essential since each individual involved in the processing requires varying levels of access [24]. 

VIII.      Conclusion
This study has developed an application of Blockchain technology into record management for maternity leave administration and employee welfare administration. It was found from this study that there were many disadvantages with traditional methods of Human Resources (HR) Record Systems. These included: modification of original records, delay in verifying employee records, poor audit trails and risk of violating employees' right to privacy. These are all very relevant to maternity leave records. 
The Proposed Framework proposes using Blockchain as the secure layer of records for registering employees, submitting documents, verifying medical certificates, obtaining HR approvals, process welfare benefits and produce audit reports. Only those actors who have been given permission will be able to view or modify records based on their roles. In addition to providing documentation integrity, these components protect sensitive employee data. Smart contracts can provide mechanisms to verify employee eligibility, document status and approval requirements.

Blockchain will increase levels of trust and accountability, as well as support tracking of employee maternity leave records by allowing them to be linked together through use of a shared ledger. As the paper is conceptual, future studies could develop a prototype and test its technical feasibility, legal feasibility and organizational feasibility.
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