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Abstract 

The traditional tendering process in procurement is often plagued by issues of transparency, security, and 

inefficiency, leading to risks of fraud, manipulation, and administrative overhead. This paper proposes a 

Smart Tender System utilizing blockchain technology to address these challenges by providing a 

decentralized, immutable, and transparent platform for managing tenders, bids, and contracts. The system 

leverages blockchain's core attributes—such as data immutability, cryptographic security, and distributed 

consensus—to ensure that all tender- related information and bid submissions are securely recorded and 

tamper-proof. Smart contracts automate the tendering workflow, from bid submission to contract awarding, 

thereby reducing manual intervention and enhancing process efficiency. The proposed solution enables 

distinct roles for administrators and bidders, ensuring secure access, bid confidentiality, and real-time 

traceability of all actions. By fostering trust, accountability, and fair competition, the Smart Tender System 

offers significant improvements over conventional tendering mechanisms and sets a new standard for 

secure and transparent procurement in both public and private sectors. 
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I.INTRODUCTION 

The procurement process, particularly in the 

context of public tenders and large-scale contracts, 

plays a critical role in ensuring that organizations 

and governments acquire goods, services, and 

works in a fair, competitive, and transparent 

manner. Despite its importance, traditional 

tendering systems often suffer from significant 

challenges such as lack of transparency, 

vulnerability to fraud and manipulation,

 inefficiencies in administration, and 

limited traceability. These issues not only 

undermine the trust of stakeholders but also lead 

to increased costs, delays, and sometimes legal 

complications. Although digital tendering 

creating a trustworthy and streamlined 

environment that benefits both organizations and 

bidders. The platforms have been introduced to 

improve these processes, many still rely on 

centralized architectures that are susceptible to 

single points of failure, unauthorized data 

alterations, and insufficient audit trails. Such 

vulnerabilities can compromise the integrity of 

the procurement process, resulting in unfair 

practices and diminished confidence among 

bidders and administrators alike. 
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Blockchain technology has emerged as a 

promising solution to these problems by 

providing a decentralized, secure, and immutable 

digital ledger. Unlike traditional centralized 

databases, blockchain distributes data across a 

network of nodes, ensuring that every transaction 

or record is cryptographically linked and cannot 

be altered without consensus from the network 

participants. This inherent immutability and 

transparency make blockchain particularly well-

suited to applications requiring high levels of 

trust and security, such as tender management. 

By recording all tender- related activities—such 

as tender announcements, bid submissions, and 

contract awards—on a blockchain, the system 

guarantees that these records are tamper-proof 

and verifiable by all stakeholders.   This   

decentralization removes the reliance on a single 

authority, thereby reducing the risks of data 

manipulation and fraud. 

In addition to the ledger itself, blockchain 

platforms support the use of smart contracts, 

which are self-executing pieces of code that 

automate and enforce the rules of the tendering 

process. Smart contracts can handle tasks such as 

validating bids, enforcing deadlines, and 

automatically awarding contracts based on 

predefined criteria. This automation not only 

speeds up the tendering process but also 

minimizes human intervention, reducing errors 

and opportunities for biased decision-making. 

Furthermore, smart contracts enable bid 

confidentiality by encrypting and time- stamping 

submissions, ensuring that no participant can 

access or alter bid details before the official 

opening. This feature promotes fairness and equal 

opportunity among bidders, which is often 

difficult to guarantee in conventional systems. 

The Smart Tender System using Blockchain aims 

to harness these technological advantages to 

create a secure, transparent, and efficient platform 

for managing tenders from initiation to contract 

awarding. The system ensures that all tender-

related information is permanently recorded on 

the blockchain, providing real-time traceability 

and auditability. It supports distinct user roles, 

allowing administrators to manage tenders, 

oversee bids, and respond to queries, while 

bidders can securely register, view tenders, 

submit bids, and communicate with 

administrators. By automating administrative 

tasks and protecting sensitive data, the system 

reduces manual workload and accelerates the 

entire procurement cycle. This approach fosters 

greater trust among participants, encourages fair 

competition, and enhances accountability, 

thereby addressing many of the shortcomings of 

traditional tendering mechanisms. 

This paper presents a detailed exploration of the 

Smart Tender System using Blockchain, 

including its design, implementation, and 

potential impact on procurement practices. The 

system’s architecture, based on a decentralized 

blockchain network and smart contracts, is 

discussed alongside the security measures that 

safeguard bid confidentiality and data integrity. 

The benefits of adopting such a system are 

analyzed, highlighting improvements in 

transparency, fraud prevention, and operational 

efficiency. Challenges and limitations are also 

http://www.ijsrem.com/


        

                 International Journal of Scientific Research in Engineering and Management (IJSREM) 
                        Volume: 09 Issue: 08 | Aug - 2025                               SJIF Rating: 8.586                                        ISSN: 2582-3930                                                                                                                                               

  

© 2025, IJSREM      | www.ijsrem.com                                                                                                                     |        Page 3 
 

considered to provide a balanced perspective. 

Through this work, we demonstrate how 

blockchain technology can revolutionize tender 

management by following sections elaborate on 

the technical details and practical implications of 

this innovative approach, laying the foundation 

for future research and development in secure 

digital procurement systems. 

II. RELATED WORK 

An Intelligent Tender Management System using 

Blockchain and IPFS, Authors: E Sai Tarun 

Kumar Reddy, Madarapu Sathvik, V. Rajaram, 

Chilka Prithvi Rao. 

This research presents a secure and transparent E-

Tender Management System using Blockchain 

and IPFS technologies. It addresses the challenges 

of traditional tendering systems such as 

favoritism, poor record-keeping, data 

manipulation, and security breaches. The system 

leverages blockchain for tamper-proof 

recordkeeping and IPFS for secure document 

storage, with encryption and OTP verification 

enhancing data protection. The proposed method 

ensures integrity, transparency, and 

accountability throughout the tender lifecycle, 

reducing the risks associated with contract 

mismanagement.[1] 

Blockchain-based e-Tendering System, 

Authors: Dhawal Mali, Divya Mogaveera, Parth 

Kitawat, Mohd. Jawwad. 

This paper proposes a blockchain-based e-

tendering system to address critical issues in 

existing tendering processes, such as lack of 

transparency, fairness, and security. The system 

leverages Ethereum smart contracts to automate 

and decentralize the tender lifecycle— including 

tender creation, bidding, evaluation, and 

selection—ensuring tamper-proof, auditable 

transactions. By decentralizing data storage and 

using encryption, the system eliminates the risks 

of centralized database breaches and 

unauthorized data manipulation, promoting a 

transparent and secure tendering environment.[2] 

Design of a Blockchain-based e- Tendering 

System: A Case Study in LPSE,   Authors: Syifa 

Nurgaida Yutia, Budi Rahardjo. 

This paper presents a blockchain-based design to 

enhance the transparency and integrity of 

Indonesia’s government e- tendering system 

managed through LPSE. The current centralized 

system is prone to fraud, manipulation, and 

collusion due to full control by local LPSE 

entities. The proposed blockchain model 

decentralizes the tendering process, eliminating 

single points of failure and ensuring all 

participants hold identical copies of data, thereby 

enhancing auditability and fairness. The study 

demonstrates how blockchain can effectively 

reduce risks and increase trust in the public 

procurement process.[3]  

SmartCon: A Blockchain-Based Framework for 

Smart Contracts and Transaction Management, 

Authors: Muhammad Muneeb, Zeeshan Raza, 

Irfan Ul Haq, Omair Shafiq. 

This paper introduces SmartCon, a blockchain-

based framework designed to manage smart 

contracts and transactions in multi-organizational 

environments. The system distinguishes itself by 

separating contract storage and data handling 

using two blockchains: SBlockchain for storing 

smart contracts and TBlockchain for transaction 
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data. The framework supports decentralized 

autonomous organizations (DAOs) and aims to 

streamline and secure business- to-business 

(B2B) processes through automation triggered by 

IoT or external events. It also compares existing 

smart contract systems and elaborates on the 

proposed system's components, architecture, and

 real-world applicability.[4] 

A Blockchain-based Secure Framework for 

Duraimurugan, P. Kumar. 

This paper presents a blockchain-based 

decentralized framework for secure and 

transparent e-tendering. It addresses key issues in 

traditional centralized tendering systems such as 

scalability limitations, lack of transparency, 

and data integrity breaches. By leveraging 

blockchain technology and smart contracts, the 

proposed model automates the tender allocation 

process, reduces human intervention, and ensures 

secure, tamper-proof transactions. The system is 

designed to enhance trust, accountability, and 

efficiency in public- private procurement 

processes, marking a significant step forward in 

digital governance.[5] 

Smart Tender Using Smart Contract in 

Blockchain, Authors: Mani Maran K, Mukesh 

Kanna G B, Rithik Rohan N, Rupakesavan. 

This paper presents a blockchain-based Tender 

Management System (TMS) that enhances the 

security, transparency, and efficiency of the 

conventional tendering process. It introduces key 

modules such as Tender Management, Bid 

Management, and Blockchain Integration to 

support encrypted bidding, time-bound 

submissions, and immutable records. By 

leveraging the decentralized and tamper-proof 

nature of blockchain technology, the system 

ensures bid confidentiality, prevents 

manipulation, and fosters greater trust in public 

and private procurement processes.[6] 

Smart Procurement and Contract Management 

Solution Using Blockchain, Authors: Rushikesh 

Ashok Wadegaonkar, Ayush Srivastava, Bhavya 

Mishra, V. Tatsavi, Sagar G. Mohite, Swati 

Jadhav. 

This paper presents a blockchain-based 

framework designed to enhance e- procurement 

through smart contracts, digital identity 

verification, and consensus mechanisms. The 

proposed solution addresses major flaws in 

traditional procurement systems, such as lack of 

transparency and data security. By decentralizing 

control and ensuring immutable records, the 

framework fosters greater trust, reduces fraud, 

and enhances overall efficiency. Case studies 

further demonstrate the socio-economic benefits 

and potential of blockchain in transforming 

public and private procurement systems.[7] 

Blockchain Based Smart Contract for Bidding 

System, Authors: Yi-Hui Chen, Shih-Hsin Chen, 

Iuon-Chang Lin. 

This paper proposes a blockchain-based smart 

contract system to enhance the security, 

transparency, and cost- efficiency of online 

bidding processes, particularly public and sealed-

bid auctions. Traditional e-auction systems rely 

heavily on centralized intermediaries, raising 

concerns about trust, high transaction fees, and 

data privacy. By implementing smart contracts on 

the Ethereum platform, the proposed system 

eliminates the need for third parties, secures bid 

integrity, and ensures  non-repudiation and 
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immutability of auction records. Experiments 

demonstrate the feasibility of the system using 

Ethereum wallets and MinerGate, supporting 

decentralized auction management.[8] 

Smart Tender/Contract Management System 

Using Blockchain, Authors: Thilak K, Prof. Priya 

N, Department of MCA, Jain Deemed to be 

University, Bangalore, India. 

This paper presents a blockchain-based solution 

to the challenges faced in traditional tender and 

contract management systems, such as favoritism, 

lack of transparency, and vulnerability to data 

manipulation. By using blockchain’s 

decentralized and tamper-proof architecture, the 

proposed system ensures a secure and transparent 

tendering process. It facilitates secure handling of 

tender documents, bid proposals, company 

profiles, and approvals through encryption and 

smart contracts. The paper emphasizes how 

blockchain’s immutability and distributed 

consensus mechanism can eliminate fraud and 

increase trust among bidders and authorities.[9] 

2.10 Smart E-Tender Processing and Tracking 

Application Using Blockchain, Authors: 

Shambhavi Hupare, Shalvi Bhambure,  Onkar  

Falle,  Harshad Danawle, Prof. Shailesh 

Bendale (NBN Sinhgad School of Engineering, 

Department of Computer Science, Pune, India). 

This paper presents a blockchain-based 

application to address common challenges in 

tender management systems, such as favoritism, 

poor transparency, and data manipulation. The 

proposed system leverages Blockchain 

Hyperledger technology to securely store and 

track tender documents and transactions. By 

using a decentralized, peer-to-peer architecture 

with immutable records, the system ensures data 

integrity, transparency, and reliability. It replaces 

traditional centralized databases with a 

distributed ledger, reducing the risk of fraud and 

enhancing trust among participants in the 

tendering process.[10] 

III.METHODOLOGY 

The methodology for the Smart Tender System 

using Blockchain involves a multi- step process 

that starts with secure user registration and 

authentication, followed by blockchain-based 

tender creation and publishing by administrators. 

Bidders can then view tenders and submit 

encrypted, time-stamped bids, which are securely 

stored on the blockchain. Smart contracts 

automate bid validation, deadline enforcement, 

and the evaluation process, 

ensuring transparency and fairness. Once the 

bidding period ends, the system automatically 

evaluates bids based on predefined criteria and 

awards the contract, with all actions immutably 

recorded for full auditability and accountability. 
 

Fig 3.1 Proposed Methodology 

 

3.1 Secure User Registration and 

Authentication: 
 

The process begins by requiring all participants—

both administrators and bidders—to register and 
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authenticate themselves on the platform. This 

step establishes robust role-based access control, 

ensuring only authorized users can create tenders, 

submit bids, or manage the system. 

3.2 Blockchain-Based Tender Creation and 

Publishing: 

Administrators use the platform to create and 

publish tenders. All tender details, such as project 

descriptions, requirements, and deadlines, are 

encrypted and stored on the blockchain. This 

guarantees that the information is immutable, 

tamper-proof, and accessible to all stakeholders 

for maximum transparency.  

Encrypted Bid Submission: 

 

Bidders can browse available tenders and, if 

interested, prepare and submit their bids. Each 

bid is encrypted and time-stamped before being 

recorded on the blockchain, ensuring 

confidentiality and preventing any premature 

disclosure or unauthorized alteration of bid data. 

3.3  Smart Contract Automation 

 

Smart contracts are deployed to automate critical 

aspects of the tendering process. They validate 

each bid, enforce submission deadlines, and 

automatically reject late or non-compliant entries. 

This automation reduces manual effort and 

eliminates the risk of human bias or error. 

3.4 Automated Evaluation and Contract 

Awarding 

 

After the bidding period closes, smart contracts 

facilitate the evaluation of bids against 

predefined, objective criteria. The system 

automatically selects the winning bid and awards 

the contract, with the entire process recorded on 

the blockchain for transparency and auditability. 

3.5  Immutable Audit Trail and 

Accountability 
 

Every action—from tender creation to contract 

awarding—is logged on the blockchain, creating 

an immutable and fully auditable record. This 

ensures accountability, enables dispute 

resolution, and builds trust among all 

participants by making the entire process 

transparent and tamper-proof. 

IV.TECHNOLOGIES USED 

The Smart Tender System integrates several 

modern technologies to ensure a secure, 

transparent, and efficient tendering process. The 

core technologies and tools used in this system 

include: 

4.1 Blockchain Technology: 
 

The backbone of the system, blockchain provides 

a decentralized, immutable ledger for recording 

all tender-related transactions. This ensures 

transparency, prevents tampering, and enables 

auditability. Popular blockchain platforms used 

for such systems include Ethereum and 

Hyperledger. 

4.2  Smart Contracts: 
 

Smart contracts are self-executing code deployed 

on the blockchain that automate key processes 

such as bid submission, validation, deadline 

enforcement, and contract awarding. These 

contracts ensure that all rules are enforced 

without manual intervention, reducing errors and 

bias. 
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4.3   Cryptographic Hash Functions: 
 

Algorithms like SHA-256 are used to generate 

unique hashes for tender and bid documents, 

ensuring data integrity and enabling quick 

verification of document authenticity. Any 

tampering with data is immediately detectable 

due to changes in the hash values. 

4.4 Encryption Techniques: 
 

Sensitive data such as bids and user information 

are encrypted before being stored or transmitted, 

protecting confidentiality and preventing 

unauthorized access. 

4.5 Distributed Ledger Technology (DLT): 
 

The system uses DLT to replicate the blockchain 

across multiple nodes, ensuring high availability, 

resilience, and trust among participants. Each 

node maintains a full copy of the ledger, making 

the system robust against failures and attacks. 

4.6  Web/Application Interface: 
 

User-friendly web or mobile interfaces are 

developed using standard technologies (such as 

HTML, CSS, JavaScript, and frameworks like 

React or Angular) to allow admins and bidders to 

interact with the system securely and intuitively. 

4.7   Backend and API Integration: 

 

Backend logic is implemented using 

programming languages such as Python, Node.js, 

or Java, often with frameworks like Django or 

Express. APIs facilitate communication between 

the user interface, blockchain network, and 

database. 

4.8 Database/Data Store: 

While the blockchain stores transactional and 

verification data, off-chain databases (such as 

MySQL, MongoDB, or IPFS for decentralized 

storage) may be used to store large files, 

encrypted documents, and user profiles securely. 

4.9 Consensus Protocols: 
 

The blockchain network uses consensus 

mechanisms (e.g., Proof of Work, Proof of Stake, 

or Practical Byzantine Fault Tolerance) to 

validate and agree on transactions, ensuring the 

integrity and security of the ledger. 

These technologies collectively provide a robust, 

secure, and transparent platform for managing 

tenders, bids, and contracts, addressing the 

limitations of traditional tendering systems and 

fostering trust among all stakeholders. 

V. CONCLUSION 

The Smart Tender System using Blockchain 

presents a transformative approach to 

modernizing the tendering process by leveraging 

blockchain's inherent features of decentralization, 

immutability, and transparency. By integrating 

smart contracts and cryptographic security, the 

system ensures secure, tamper-proof recording of 

tenders and bids, automates critical workflows, 

and fosters trust among all participants. This 

innovative solution effectively  addresses  the  

challenges  of fraud, manipulation, and 

inefficiency prevalent in traditional procurement 

methods, promoting fair competition and 

accountability. Ultimately, the system not only 

enhances the integrity and efficiency of tender 

management but also sets a new standard for 

transparent and reliable procurement practices in 

both public and private sectors. 
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