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ABSTRACT

The rapid digitization of government operations has
led to the generation and management of vast
volumes of sensitive documents, including identity
records, legal certificates, land documents, and
healthcare data. However, traditional centralized
document management systems suffer from major
limitations such as data breaches, unauthorized
access, lack of transparency, and vulnerability to
single-point failures. These issues compromise data
integrity, increase the risk of fraud, and reduce
public trust in governance systems. To address
these challenges, this project proposes a secure
blockchain-based framework for managing
sensitive government documents. The system
leverages blockchain technology to provide
immutability, transparency, and decentralized data
storage, ensuring that once a document is recorded,
it cannot be altered without authorization.
Cryptographic hashing is used to generate unique
digital fingerprints for documents, while encryption
techniques ensure confidentiality during storage
and transmission. Instead of storing documents
directly on-chain, the system utilizes off-chain
storage for efficiency, with only hash values and

access policies maintained on the blockchain using
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smart contracts. Role-based access control
mechanisms are implemented to restrict access to
authorized users such as administrators, officials,
and citizens. Additionally, all system activities are
recorded as transactions, creating a transparent and
auditable trail. The proposed system enhances
security, prevents document tampering, improves
verification efficiency, and strengthens trust in
digital governance. It provides a scalable and
reliable solution for modern administrative systems
and supports future advancements in secure digital

infrastructure.

Keywords: Blockchain, Document Security,
Cryptographic Hashing, Smart Contracts, Data

Integrity, Decentralization, Government Systems
I. INTRODUCTION

In the digital era, government organizations
increasingly rely on electronic systems to manage
large volumes of sensitive documents such as
identity records, legal certificates, land ownership
documents, and healthcare information. However,
traditional centralized systems present significant
challenges in terms of security, transparency, and
reliability [1]. These systems are vulnerable to

unauthorized access, data  breaches, and
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cyberattacks [2]. The presence of a single point of
failure further increases the risk of system
breakdown and data loss [3]. Additionally,
centralized architectures make it difficult to
maintain transparency and accountability in
document handling processes [4]. Data tampering
and document forgery are common issues due to
the lack of immutability [5]. Verification of
documents is often time-consuming and inefficient,
involving manual processes and intermediaries [6].
These limitations highlight the need for a secure
and efficient solution for managing sensitive data
[7]. Blockchain technology emerges as a promising
approach due to its decentralized and tamper-proof
nature [8]. It ensures data integrity by maintaining
an immutable ledger of transactions [9]. Each
transaction is cryptographically secured and
verified across multiple nodes [10]. This eliminates
the need for a central authority and enhances
system reliability [11]. Blockchain also provides
transparency, enabling all stakeholders to verify
records independently [12]. These features make it
suitable for secure document management
applications [13]. Cryptographic hashing plays a
key role in ensuring data integrity by generating
unique identifiers for documents [14]. Even a
minor change in the document results in a

completely different hash value [15].

The proposed system integrates blockchain
technology with modern web frameworks to create
a secure and scalable document management
solution [16]. The frontend is developed using
React.js, providing a user-friendly interface [17].
The backend is implemented using Node.js and
Express.js to handle authentication and data
processing [18]. MongoDB is used for storing
metadata and user information [19]. Smart
contracts written in Solidity automate document
operations and enforce access control policies [20].

The blockchain network ensures immutability and
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secure storage of hash values [21]. Role-based
access control mechanisms restrict unauthorized
access to documents [22]. Encryption techniques
are used to protect sensitive data during storage and
transmission [23]. The system also maintains a
transparent audit trail of all activities [24]. This
enhances accountability and prevents misuse of
data [25]. Document verification is simplified
through hash comparison, eliminating the need for
manual validation [26]. The system improves
efficiency by automating workflows and reducing
processing time [27]. It also enhances
interoperability between different departments [28].
Scalability is achieved through off-chain storage
mechanisms [29]. Overall, the proposed framework
addresses the limitations of traditional systems and
provides a secure, transparent, and efficient

solution for digital governance [30].
II. LITERATURE SURVEY

Blockchain technology was first introduced by
Satoshi Nakamoto in 2008 as a decentralized
digital currency system [1]. It provides a distributed
ledger that ensures transparency and immutability
[2]. Crosby et al. highlighted its applications
beyond cryptocurrency, including secure data
management [3]. Christidis and Devetsikiotis
emphasized the role of smart contracts in
automating transactions [4]. Zheng et al. provided a
comprehensive overview of blockchain architecture
and consensus mechanisms [5]. Dorri et al
proposed lightweight blockchain frameworks for
IoT security [6]. Cachin introduced Hyperledger
Fabric for enterprise-level blockchain solutions [7].
Traditional document management systems rely on
centralized storage, making them vulnerable to
cyberattacks [8]. Researchers have proposed
blockchain-based solutions to overcome these
challenges [9]. Cryptographic hashing ensures

document integrity and prevents tampering [10].

https://ijerst.org/index.php/ijerst 2224



https://ijerst.org/index.php/ijerst

Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991

575 et ol g e e ko

-

Encryption techniques enhance confidentiality and
data protection [11]. Role-based access control
improves security by restricting unauthorized
access [12]. Smart contracts enable automated
verification processes [13]. Blockchain provides a
transparent audit trail for tracking document
activities [14]. This improves accountability and
reduces fraud [15]. Several studies have
highlighted the importance of decentralization in
improving system reliability [16]. Blockchain
eliminates single points of failure [17]. It also
improves data availability and fault tolerance [18].
Researchers have explored its use in healthcare,
finance, and supply chain management [19]. In
document management systems, blockchain

ensures authenticity and traceability [20].

Recent studies focus on integrating blockchain with
cloud storage systems [21]. Off-chain storage
mechanisms improve scalability and reduce costs
[22]. Hybrid models combining blockchain and
traditional databases have been proposed [23].
These models leverage the strengths of both
technologies [24]. Blockchain-based identity
management systems enhance user privacy [25].
Digital certificate verification systems reduce fraud
in education sectors [26]. Land record management
systems use blockchain to prevent ownership
disputes [27]. Financial institutions adopt
blockchain for secure transaction records [28].
Legal systems use blockchain for tamper-proof
document handling [29]. Overall, literature
suggests that blockchain technology significantly
improves security, transparency, and efficiency in

document management systems [30].
III. PROPOSED SYSTEM

The proposed system introduces a blockchain-
based framework for secure government document
management. Unlike traditional systems, it uses a

decentralized architecture to eliminate single points
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of failure. Sensitive documents are stored in
encrypted form in off-chain storage, while their
hash values are recorded on the blockchain. This
ensures that documents remain secure and tamper-
proof. Cryptographic hashing generates a unique
digital fingerprint for each document, enabling easy
verification. Even a minor modification changes
the hash value, making tampering detectable. Smart
contracts are used to automate document operations

such as upload, verification, and access control.
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The system implements role-based access control
to ensure that only authorized users can access
documents. Administrators, government officials,
and citizens have different levels of access
permissions. All activities are recorded as
transactions on the blockchain, creating a
transparent audit trail. This enhances accountability
and prevents misuse of data. The system also
improves interoperability between departments by
providing a shared ledger. Off-chain storage
ensures scalability and reduces blockchain

overhead. Overall, the proposed system provides a
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secure, efficient, and scalable solution for

managing sensitive government documents.
IV. SYSTEM DESIGN

The system design consists of multiple modules
including user authentication, document upload,
encryption, blockchain registration, access control,
verification, and audit monitoring. The frontend is
developed using React.js, providing an interactive
interface for users. The backend is implemented
using Nodejs and  Express.js, handling
authentication, = document  processing, and
communication with the database and blockchain
network. MongoDB is used for storing user data
and document metadata. The blockchain network,
implemented using Ethereum and Ganache, stores

document hash values and transaction records.

Use Case Diagram
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Activity Diagram

When a user uploads a document, the system
validates the file and generates a cryptographic
hash. The document is encrypted and stored off-
chain, while the hash is recorded on the blockchain

through smart contracts. During verification, the
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system compares the current hash with the stored
hash to ensure authenticity. Role-based access
control ensures secure interactions between users.
The audit module logs all activities, providing
transparency and traceability. The modular design
ensures scalability, maintainability, and efficient

system performance.

[ Do revent OfScer WeIcansnAutharey |

- Chiurw WOt |
Lt b

Oscuman et .
5 s Flocectanserse)

Stred e

V. RESULTS
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VI. CONCLUSION

The  proposed  blockchain-based  document
management system provides a robust solution to
the challenges faced by traditional centralized
systems. By leveraging decentralization,
cryptographic hashing, and smart contracts, the
system ensures data integrity, security, and
transparency. It eliminates the risk of single-point
failures and prevents unauthorized modifications,
thereby enhancing trust in digital governance. The
use of off-chain storage improves scalability while
maintaining efficiency. Role-based access control

ensures that sensitive information is accessible only
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to authorized users. The system also provides a
transparent audit trail, improving accountability
and reducing fraud. Automated verification
processes reduce manual effort and improve service
delivery speed. Integration with modern web
technologies ensures user-friendly interaction and
efficient system performance. The proposed system
can be applied in various domains such as
government administration, healthcare, education,
finance, and legal systems. It addresses real-world
challenges and provides a future-ready solution for
secure document management. Overall, this
framework contributes to the development of a
reliable, scalable, and transparent digital

infrastructure.
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