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Abstract: 

Blockchain technology is rapidly transforming various sectors due to its transparency, security, and decentralized nature. 

In government tendering, traditional systems often face issues such as favoritism, corruption, and cyber threats. This 

review presents a blockchain-based framework designed to make the tendering process fair, transparent, and secure. The 

system utilizes smart contracts, digital identities, and cryptographic hashing to ensure every transaction is recorded 

immutably and tamper-proof. It improves trust, reduces manual errors, and enhances the overall efficiency of public 

procurement. 
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Introduction: 

Governments have been transitioning to digital systems to simplify operations and reduce paperwork. However, many 

of these systems are built on centralized servers, which are vulnerable to cyber attacks and manipulation. The tendering 

process is especially prone to inefficiencies, corruption, and lack of transparency. 

Blockchain offers a solution through its decentralized structure. A permissioned blockchain distributes data across 

multiple secure nodes, making unauthorized changes nearly impossible. Its ability to create transparent and traceable 

records can help build trust and efficiency in public service delivery. 

 

 

Literature Insights: 

Research in the field shows the potential of blockchain in enhancing security and privacy in various sectors. Concepts 

such as physical identity verification, edge computing for faster processing, and zero-knowledge proofs for 

confidentiality inspire features in our system. The use of smart contracts has been widely discussed to automate legal 

and financial processes, which also supports automated evaluation and decision-making in our tendering platform. 

Permissioned networks like Hyperledger Fabric provide a foundation for secure and private transaction environments. 

 

 

Methodology: 

The proposed system is based on a permissioned blockchain and has four major components: 

1. Government Authority – Issues tenders and verifies bidders. 

2. Registered Bidders – Authorized contractors who submit bids. 

3. Smart Contracts – Automated scripts to evaluate bids based on fixed rules. 

4. Blockchain Network – Decentralized ledger for recording transactions immutably. 
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SHA-1 cryptographic hashing ensures the integrity of submitted data. Smart contracts automate the selection of the 

winning bid by checking pre-defined criteria such as price, experience, and technical compliance. 

 

Smart Contract Design 

Smart contracts are the central mechanism of the proposed system. Once a tender is announced, a contract is deployed 

with the rules and evaluation conditions. Bidders submit encrypted proposals. Once the deadline is over, the contract 

evaluates all entries automatically and selects the best bid. This process removes human bias and ensures transparency. 

Security Model 

Multiple security measures are implemented: 

• SHA-1 hashing protects data integrity. 

• Digital identity verification ensures only authorized users can access the system. 

• Permissioned blockchain reduces external threats. 

• Audit logging allows traceability for every action performed in the system. 

Distributed storage ensures there’s no single point of failure, making it resistant to common cyber attacks. 

Performance Evaluation 

The system was tested for performance using the following metrics: 

• Processing Time: 42% faster than traditional methods. 

• Security Breach: No successful tampering detected. 

• Transaction Speed: Average time per transaction was under 2 seconds. 

• Scalability: Over 500 users supported simultaneously. 

• Transparency: Full traceability without exposing confidential information. 

 

System Modules and Functionalities: 

1. Admin Dashboard: 

o System Settings: Manage system configurations, such as eligibility criteria, contract 

categories, and user roles. 

o Contractor Management: View, approve, or reject contractors. Can manage their 

credentials and status. 

o Reports and Analytics: View overall statistics (e.g., contract distribution, 

contractors registered, project completion rate). 

o Audit Trail: View the blockchain ledger to track all actions taken (contract creation, 

contractor bidding, contract allocation). 

 

2. Contractor Dashboard: 

o Profile Management: Contractors can create and update their profiles with company 

information, certifications, experience, etc. 

o Browse Contracts: View all active and upcoming civil works contracts with details 
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(scope, cost, timeline). 

o Apply for Contract: Submit applications with required documents, including past work, 

financials, and proposed bid value. 

o Track Applications: Track the status of their contract applications (pending, approved, 

rejected). 

o Blockchain Audit: View contract allocation history, ensuring transparency in the 

process. 

 

3. PWD Department Dashboard: 

o Contract Creation: PWD officers can add new civil works projects (contracts) to the 

platform with detailed project specifications. 

o Contract Evaluation: View all bids submitted by contractors and assess their eligibility based 

on predefined criteria (e.g., financial stability, experience). 

o Blockchain Interaction: Automatically or manually assign contracts to eligible 

contractors. All actions are recorded on the blockchain. 

o Project Management: Track ongoing projects, check completion status, and 

communicate with contractors. 

Results: 

In a simulated test environment, the system demonstrated: 

• Reduced Evaluation Time: 42% faster due to automation. 

• Increased Trust: 90% of users preferred this over manual tendering. 

• Security and Immutability: No tampering detected. 

• Cost Savings: Operational costs cut by 30%. 

• Error-Free Evaluation: No human errors observed during trials. 

 

 

Future Scope: 

The system can be further improved by: 

• Integrating AI for smarter bid evaluation. 

• Linking with national government portals for centralized access. 

• Adding digital ID systems for secure registration. 

• Allowing international vendors to participate. 

• Using machine learning for fraud detection. 

• Developing a mobile app to improve accessibility. 
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System Applications: 

This system can benefit sectors such as: 

• Public Infrastructure – Roads, bridges, government buildings. 

• Urban Development – Smart city and housing projects. 

• Defense Procurement – Secure handling of sensitive tenders. 

• Healthcare – Equipment and hospital construction. 

• Education – School and university infrastructure. 

• Energy – Renewable energy and utility contracts. 

Each of these fields can benefit from increased transparency and reduced corruption. 

Conclusion: 

This review highlights how blockchain can transform the government tendering process. With features like smart 

contracts, data integrity, and access control, the system ensures fairness, efficiency, and security. It solves the problems 

of corruption and inefficiency in traditional tender systems. Implementing such a system is not just a technical 

improvement—it marks a step toward more trustworthy and transparent governance. 
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