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Abstract - The tender allocation process in government
projects is often plagued by inefficiencies, corruption, and a
lack of transparency, leading to significant delays and
mistrust. This paper proposes a blockchain-based framework
for government tender allocation, leveraging the
decentralized and immutable nature of blockchain technology
to address these issues. By implementing smart contracts on a
consortium blockchain, the system ensures secure,
transparent, and automated bidding processes, minimizing
human intervention and reducing the potential for
manipulation. The proposed system also incorporates
cryptographic techniques such as Advanced Encryption
Standard (AES) to safeguard sensitive data. Additionally, the
use of machine learning algorithms is explored to optimize
bidder selection by analyzing historical data, predicting
potential risks, and ensuring the most suitable contractors are
chosen. This framework aims to revolutionize the traditional
tendering process by enhancing efficiency, reducing costs, and
fostering public trust through a transparent and secure digital
platform. The system's adaptability makes it suitable for
various governmental and industrial applications, paving the
way for smarter governance and improved public sector
operations. Through this research, we demonstrate the
potential of blockchain technology in transforming the tender
allocation process, ensuring fairness, and enhancing overall
efficiency in government projects.
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1.INTRODUCTION

Government tendering is a cornerstone of public
procurement, enabling the allocation of contracts for a wide
range of projects, from infrastructure development to public
services. The process is integral to the functioning of modern
economies, ensuring that public funds are utilized efficiently
to meet the needs of society. However, the traditional
tendering system, as widely practiced today, is fraught with
challenges that hinder its effectiveness. These challenges,
including inefficiencies, delays, and a lack of transparency,
not only disrupt the procurement process but also foster an
environment ripe for corruption and mismanagement.

One of the most significant issues with the
conventional tendering system is its lack of transparency.
The process often occurs behind closed doors, with limited
oversight from external parties. This opacity can lead to
favoritism, where certain contractors are unjustly favored
over others, regardless of the merits of their bids. Moreover,
this lack of transparency can also result in biased decision-
making, where the criteria for awarding contracts are not
applied consistently, leading to unfair outcomes. Such
practices not only undermine the integrity of the tendering
process but also erode public trust in governmental
institutions.

Corruption is another pervasive problem in
traditional tendering systems. Government officials,
entrusted with the responsibility of overseeing the tendering
process, may engage in corrupt practices such as bribery or
bid manipulation. These actions distort the procurement
process, resulting in the allocation of contracts to less
qualified contractors, often at inflated costs. The
consequences of such corruption are far-reaching, leading to
substandard project outcomes, wastage of public funds, and
a general decline in the quality of public services.
Additionally, the presence of corruption makes it difficult for
small and medium-sized enterprises (SMEs) to compete
fairly, as they may lack the resources to engage in such
unethical practices.

The bureaucratic nature of the traditional tendering
system further exacerbates these issues. The process is often
slow and cumbersome, involving multiple layers of approval
and extensive paperwork. These administrative hurdles can
lead to significant delays in the awarding of contracts, which
in turn delays the initiation and completion of public
projects. For SMEs, these delays can be particularly
challenging, as they often lack the financial reserves to
withstand prolonged periods without revenue. Furthermore,
the complexity of the tendering process can deter smaller
firms from participating altogether, reducing competition
and limiting the pool of potential contractors.

In recent years, blockchain technology has emerged
as a promising solution to the challenges faced by the
traditional tendering system. Blockchain, a decentralized and
immutable ledger, offers enhanced transparency, security,
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and accountability, making it an ideal tool for reforming
public procurement processes. By recording every
transaction on a blockchain, all participants in the tendering
process can have real-time visibility into the proceedings,
ensuring that the process is conducted fairly and
transparently. This transparency significantly reduces the
opportunities for corruption, as any attempts to alter the
recorded data would be immediately evident to all parties
involved.

Smart contracts, a key feature of blockchain
technology, further enhance the efficiency and integrity of
the tendering process. These self-executing contracts can
automate various stages of the tendering process, from bid
submission to evaluation and awarding. By eliminating the
need for manual intervention, smart contracts reduce the
risk of human error and ensure that the process is conducted
according to predefined criteria. This automation also
speeds up the tendering process, reducing delays and
minimizing administrative overhead. For SMESs, the
streamlined process provided by smart contracts lowers the
barriers to entry, enabling them to compete more effectively
for government contracts.

Moreover, blockchain’s cryptographic security
ensures that sensitive information, such as bid details and
contractor qualifications, is protected from unauthorized
access and tampering. This security is particularly important
in a tendering process, where the integrity of the data is
crucial to ensuring fair competition. By safeguarding this
information, blockchain helps to maintain the trust of all
participants in the system, including contractors,
government officials, and the public.

This paper proposes a web-based framework that
integrates blockchain technology to address the limitations
of the current tendering system. The proposed framework
aims to create a decentralized, transparent, and secure
platform for government tender allocation. By leveraging
blockchain’s capabilities, the framework seeks to enhance
the efficiency, fairness, and integrity of the tendering
process, ultimately contributing to better governance and
increased public trust.

In conclusion, the integration of blockchain
technology into government tendering processes represents
a significant step forward in public procurement reform. By
addressing the key challenges of transparency, corruption,
and inefficiency, blockchain can transform the tendering
system into a more effective and trustworthy mechanism for
allocating public contracts. As governments around the
world continue to explore the potential of blockchain, the
adoption of such technologies in public procurement is likely
to become increasingly common, paving the way for more
accountable and efficient governance.

2. RELATED WORK

Research on the application of blockchain
technology in government tendering processes is still in its
nascent stages, with only a few studies exploring this specific
domain. The relatively low adoption of blockchain in
government-related applications highlights an adaptation
gap compared to its use in other major domains. Despite this
gap, the potential of blockchain in enhancing government
tenders is increasingly recognized as an area of interest.

Several studies have identified the opportunities
and benefits of integrating blockchain into government
processes. For instance, Joe Abou et al. have explored various
use cases across different domains, emphasizing the broad
applicability of blockchain technology. The introduction of
smart contracts has been highlighted as a promising solution
to reduce corruption and bribery within government
workflows. These contracts automate processes, reduce
service completion times, and improve the overall Quality of
Service (QoS) delivered to citizens. Furthermore, Svein etal.
have discussed the potential of blockchain to enhance
transparency between governments and citizens, enabling
anonymized data transactions that are auditable and
monitored to ensure justice and accountability.

Specific projects have also demonstrated the
practical implementation of blockchain in tender allocation.
The European Union’s Horizon 2020 research program
developed the "Smart Tenders" platform, which uses
blockchain to automate bid evaluations and incorporates a
reputation system as a contract assessment criterion.
Similarly, the "Blockchain-based Public Procurement
Platform" by the Republic of Korea aims to increase
transparency and reduce fraud in public procurement by
recording all activities on a blockchain, accessible to all
participants. The government of Andhra Pradesh, India, has
also implemented a "Blockchain-based e-Procurement
System" to automate the tender allocation process, ensuring
transparency, security, and the ability to track goods and
services throughout the procurement lifecycle.

Academic research has supported these practical
implementations, underscoring the potential of blockchain to
bring transparency, immutability, and security to the
tendering process. Studies have proposed various
blockchain-based frameworks to enhance government
operations, from secure identity management systems to e-
voting platforms that mitigate the risks associated with
centralized authorities. The decentralized nature of
blockchain has been recognized as a crucial factor in
reducing the risk of corruption and fraud in government
processes.

Despite these advancements, there remains a lack of
comprehensive, decentralized applications specifically
tailored for the government tender process that fully
consider the interests of both government bodies and
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contractors. The proposed framework in this paper aims to
address this gap by creating an end-to-end, edge computing-
based system that ensures all entities within the network
operate transparently and without bias. This approach not
only streamlines the tendering process but also enhances the
overall experience for constructors and government officials,
promoting a more efficient and just system for public
procurement.

2. LITERATURE SURVEY

The integration of blockchain technology into
government tender allocation systems offers a
transformative approach to addressing longstanding issues of
transparency, efficiency, and security. This literature review
synthesizes findings from recent studies on blockchain
applications in procurement, highlighting both the potential
benefits and existing challenges.

Traditional tendering processes are frequently
criticized for their lack of transparency and susceptibility to
corruption. Ghosh et al. (2022) underscores the impact of
manual and centralized record-keeping systems on tender
allocation. Their research demonstrates how these traditional
methods contribute to inefficiencies and potential biases,
which can undermine public trust. Similarly, the work by
Jiang et al. (2022) reveals that bureaucratic red tape and
complex regulatory requirements in government
procurement processes can hinder competition and inflate
costs, further exacerbating issues in tendering.

Blockchain technology, with its decentralized and
immutable ledger, offers a promising solution to these
challenges. As noted by Wang et al. (2022), blockchain's
ability to provide a transparent and tamper-proof record of
transactions can significantly improve the integrity of the
tendering process. Their study explores how blockchain can
mitigate issues related to fraud and corruption by ensuring
that all transactions are recorded in a secure and verifiable
manner. This is supported by the research of Nakamoto
(2008), who introduced the foundational concepts of
blockchain and emphasized its potential to enhance data
security and transparency.

Smart contracts, an essential feature of blockchain
technology, further enhance the efficiency of tendering
processes. According to Christidis and Devetsikiotis (2016),
smart contracts automate the execution of agreements based
on predefined conditions, which can streamline procurement
processes and reduce administrative overhead. Their findings
align with the work of Wang et al. (2022), which highlights
how automated processes can lower costs and accelerate
tendering.

In addition to benefits, the literature also addresses
challenges associated with implementing blockchain in
government tendering. Narayanan et al. (2016) highlight

scalability issues as a significant concern for blockchain
systems, which may impact their effectiveness in handling
large volumes of transactions. Their research suggests that
while blockchain holds promise, practical implementation
requires addressing these scalability concerns to ensure
efficient operation.

Furthermore, regulatory and legal considerations
play a crucial role in the adoption of blockchain technology.
Catalini and Gans (2016) discuss the need for regulatory
frameworks that accommodate blockchain-based systems
while ensuring compliance with existing laws. This
perspective is essential for integrating blockchain into
government procurement processes, as it underscores the
importance of aligning technological innovation with legal
and regulatory requirements.

In conclusion, the literature indicates that blockchain
technology offers substantial potential for revolutionizing
government tender allocation processes. By addressing
transparency, efficiency, and security concerns inherent in
traditional systems, blockchain can enhance the integrity and
effectiveness of public procurement. However, to fully realize
these benefits, ongoing research must address scalability and
regulatory challenges, ensuring that blockchain-based
solutions are practical and compliant with existing standards.

3. EXISTING SYSTEM
3.1 Lack of Transparency

The traditional government tendering system often
suffers from a lack of transparency. Tender processes are
frequently marred by opaque decision-making and limited
access to information, leading to allegations of corruption and
favoritism. The absence of a clear, accessible record of
decisions and bid evaluations undermines public trust and
can distort competition. This opacity prevents stakeholders
from verifying the fairness of the process and the criteria
used for awarding tenders, which can discourage qualified
bidders and diminish confidence in the integrity of the
procurement system.

3.2 Bureaucratic Red Tape

Government tendering processes are notoriously
bureaucratic, involving numerous regulations,
documentation requirements, and procedural steps. This
complexity can be overwhelming, particularly for small and
medium-sized enterprises (SMEs) that lack the resources to
navigate the intricate requirements. The excessive
paperwork and administrative hurdles contribute to delays
and inefficiencies, making the tender process time-consuming
and costly. This bureaucratic red tape not only restricts
participation but also limits the ability of businesses to
compete effectively, reducing overall market dynamism and
potentially leading to higher procurement costs for the
government.

© 2024, IRJET | ImpactFactor value: 8.315

IS0 9001:2008 Certified Journal | Page 142



’// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 11 Issue: 09 | Sep 2024

www.irjet.net

p-ISSN: 2395-0072

3.3 Limited Competition

The traditional tendering system can restrict
competition by limiting the number of participants who are
invited or who can afford to compete. High entry barriers,
such as extensive documentation requirements and the costs
associated with preparing bids, can exclude smaller or less
well-resourced companies. This limited competition can
result in inflated prices and reduced quality of goods and
services. When fewer bidders are involved, there is less
incentive for competitive pricing and innovation, which can
ultimately lead to less favorable outcomes for the
government and taxpayers.

3.4 Inflexibility

Tender specifications in traditional systems are often
rigid, leaving little room for innovative solutions or
alternative approaches. This inflexibility can stifle creativity
and limit the potential benefits that might arise from more
adaptable or customized proposals. The inability to
accommodate varied approaches can result in suboptimal
solutions that do not fully address the needs of the project.
The lack of flexibility in adapting tender requirements to new
technologies or evolving project needs may also lead to
missed opportunities for improving project outcomes or
reducing costs.

3.5 High Cost

Participating in government tenders can be
prohibitively expensive for many companies, especially SMEs.
The costs associated with preparing comprehensive bids,
complying with detailed requirements, and meeting stringent
deadlines can be significant. These expenses can act as a
deterrent for smaller firms, limiting their ability to compete
and reducing the diversity of bidders. High participation costs
not only affect the competitiveness of the tender process but
also place a financial burden on companies, which may be
passed on to the government in the form of higher prices for
goods and services.

4. PROPOSED SYSTEM

We are implementing a secure, blockchain-based
website to manage government tenders. Our approach
leverages advanced cryptographic methods to ensure the
integrity and confidentiality of the tendering process.
Specifically, we utilize the Advanced Encryption Standard
(AES) to encrypt data, protecting the information stored in
our database from unauthorized access.

In our system, government tenders will be publicly
disclosed in accordance with strict norms and regulations to
maintain transparency. By integrating blockchain technology,
we create a secure and efficient platform for managing tender
submissions and evaluations. All activities related to tenders

are recorded on the blockchain, ensuring that every
transaction is transparent and immutable.

Block Number

Previous Hash

Receiver Public Key

Sender Public Key

Nonce Value

Merkel Tree

Tender ID

Bids

Fig -1: Single Tender Block

Our blockchain network is structured with a main
chain consisting of interconnected blocks. These blocks are
linked using cryptographic hashes, which create a secure and
tamper-proof ledger. We use a Merkle tree to streamline
transaction verification, allowing us to quickly and accurately
confirm the details of each transaction. This structure helps
us track and document every step, from the initiation of a
transaction (input) to its final outcome (output).

To ensure that tender proposals are considered, we
require timely submissions. Our blockchain framework not
only secures all submissions but also manages the time-
sensitive aspects of the tendering process efficiently. Once a
tender is accepted, we make the details available for public
review. Any updates or changes to the tender plans are
continuously recorded on the blockchain, ensuring that all
modifications are tracked and visible to authorized users.

Through this system, we aim to enhance the
efficiency, security, and transparency of government tender
allocation, leveraging blockchain technology and
cryptographic measures to achieve these goals.

A. METHODOLOGY
Our proposed system incorporates a blockchain-

based approach to streamline government tender
management through a structured block diagram:
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Fig -2: Block Diagram
i) Government Uploads GR

The process begins with the government uploading
the tender document, which includes essential details such as
deadlines and specific requirements. This document is stored
securely in the system as a "mining block," and this action is
performed from the administrative side of the platform. The
blockchain technology ensures that the initial block, known
as the "genesis block," establishes the foundational record for
all subsequent transactions.

ii) Contractor View and Apply for GR

Once the tender document is uploaded, contractors,
bidders, or users with the appropriate validation can access
and download the documents. After reviewing the terms and
conditions, bidders can submit their proposals. The system
employs blockchain blocks that are linked to previous blocks
to securely store and track these submissions. Additionally,
our platform includes a cost optimization feature to help
bidders determine the most competitive proposal value.

iii) Government Checks and Reviews Contractors

After receiving bids, the system utilizes a cost optimization
algorithm to automatically select the most suitable bidder
based on predefined criteria. This automated process ensures
efficiency and fairness. The government also has the option to
manually review and select from the submitted tenders if
desired, adding a layer of oversight and flexibility.

iv) Allocation of Tenders

Once the review process is complete, the results are
made available on the website for public viewing. This
transparency allows interested third parties to submit their
bids and review the outcomes of the tender process.
Authorized individuals can also monitor and evaluate the
bids that have been filed. This comprehensive approach
ensures that the tender allocation process is transparent,
efficient, and accessible to all stakeholders involved.

B. DECENTRALIZED DOCUMENT STORAGE

In many transactions, various documents must be
securely processed and stored, necessitating a robust
document storage system. A three-layer file encryption
model is employed to provide secure and decentralized
storage for these documents, ensuring they are accessible
and protected across the network. This model eliminates
single points of failure and facilitates quick access to updated
document versions throughout the network.

For example, consider a scenario where a tender proposal
must move from Department A to Department B for
finalization. The process involves several key steps:

1. Digital Signature: An authorized individual from
Department A digitally signs the proposal using
their private key generated by the Elliptical Curve
Digital Signature Algorithm (ECDSA). This signature
guarantees the identity of the signer and maintains
the integrity of the document.

2. Symmetric Encryption: The signed document is
then encrypted using the Advanced Encryption
Standard (AES-256) with arandomly generated 32-
byte passphrase, ensuring its protection while
awaiting network approval.

3. Asymmetric Encryption: The passphrase is
encrypted using the recipient's public key through
RSA-512, ensuring that only the designated person
in Department B can decrypt and access the
document.

4. Decentralized Storage and Verification: The
encrypted document is added to the decentralized
storage network and synchronized across all nodes.
It remains there until it is verified by the smart
contract and approved by the other nodes through a
consensus mechanism.

5. Final Storage and Use: After successful verification
and approval, the document is updated and stored
for future reference or use.
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This multi-layered cryptographic encryption process
ensures that the document remains secure, tamper-proof,
and accessible only to authorized recipients. The
transparency of the workflow, visible to all channel
members, discourages malicious behaviour and ensures that
all actions within the network are accountable. Despite the
open visibility of transactions, the blockchain's immutable
nature prevents any unauthorized tampering with the
transaction status.

B. ALGORITHM

i) Consensus Algorithm

In the proposed network model, multiple
constructors, government entities, and tenders interact in a
decentralized environment. Government entities propose
tenders by specifying their expected timelines, costs, and
maintenance requirements. Constructors then bid on these
tenders by providing their own timelines, costs, and
maintenance capabilities. To ensure the accuracy and
validity of this information, a consensus mechanism is used
to reach agreement among the participating nodes.

Once a transaction is proposed, it must be verified before
being added to the blockchain. Unlike traditional systems
where a central authority would verify participants, the
peer-to-peer nature of blockchain relies on consensus
algorithms to perform this verification. In this model, the
proof-of-work consensus algorithm is employed due to the
relatively limited number of transactions. This algorithm
ensures that once a transaction is added to the blockchain, it
cannot be altered, maintaining the integrity of the
information.

ii) Cost Optimization among Government Lenders

This algorithm focuses on ensuring that the
proposed tender values from government lenders fall within
an acceptable range determined by a set of constructors. The
algorithm adjusts the time period, cost, and maintenance
period proposed by the lender until they align with the
median values provided by the constructors. This process is
repeated for each tender to ensure that the lender’s values
are close to the median values, ensuring they are within a
reasonable range. By optimizing these values, the
government ensures that tenders are competitive and fair.

ii) Cost Optimization among Contractors

This algorithm involves the constructors bidding for
a government tender. Each constructor updates their
proposed values for time, cost, and maintenance period
iteratively until they meet certain threshold criteria. During
each iteration, the cumulative cost of all the constructors is
calculated. The constructor with the lowest cumulative cost
is considered the winner for that iteration, and their win

count is incremented. This process continues until all
constructors meet the threshold criteria. At the end of the
bidding process, the constructor with the highest win count
is considered to have provided the most competitive bid, and
they win the tender.

iii) Allocation of Tender to Constructor

This algorithm allocates the tender to the
constructor with the highest win count after the bidding
process. If only one constructor has the maximum win count,
the tender is awarded directly to them. If multiple
constructors share the highest win count, the algorithm
compares their cumulative costs. The constructor with the
lowest cumulative cost among the tied bidders is awarded
the tender. This ensures that the tender is allocated to the
constructor who not only won the most rounds but also
provided the most cost-effective bid.

3. CONCLUSIONS

In conclusion, our blockchain-based framework for
government tender allocation addresses key inefficiencies in
current systems by enhancing transparency, security, and
efficiency. By leveraging cryptographic methods and
blockchain technology, we ensure secure storage and
transparent management of tender documents and bids. The
use of cost optimization algorithms and a structured
blockchain system facilitates fair and efficient tender
allocation while maintaining public trust. This innovative
approach not only streamlines the tender process but also
mitigates issues related to corruption and inefficiency,
setting a new standard for government procurement
practices.
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