
 

Role of Blockchain in Building Web 3.0 
                Diksha Namrta Tanwar Neha Kumari 

Department of Engineering Department of Engineering Department of Engineering 

Chandigarh University Mohali, Chandigarh University Mohali, Chandigarh University Mohali, 

                   India India India 
  22BCS10493@cuchd.in namrta.e16477@cumail.in 22BCS10009@cuchd.in 

 

 
Rishita Jain Disha Akshat Srivastava 

Department of Engineering Department of Engineering Department of Engineering 
Chandigarh University Mohali, Chandigarh University Mohali, Chandigarh University Mohali, 

India India India 
22BCS10623@cuchd.in 22BCS10633@cuchd.in 22BCS11740@cuchd.in 

 

Abstract- The next evolution of the internet starts as 
Web 3.0 since its decentralized system implements 
security enhancements across systems that users fully 
control, improved security. The industry adoption of 
blockchain technology leads digital transformation 
through its solution of existing web infrastructure 
challenges. This paper conducts an analytical review 
of Role of Blockchain in Building Web 3.0 that 
combines existing studies for gaining insights. This 
investigation conducts an analytical analysis of major 
trends and difficulties together with future directions 
in the sector. The research investigates all methods 
through which blockchain technology impacts The Eb 
3.0 platform leverages blockchain technology to 
achieve decentralization functionality and data 
ownership features together with security measures 
and newly produced decentralized apps(dApps). The 
main purpose of this project is to provide readers with 
complete knowledge about blockchain technology's 
digital transformation effects. 

Keywords: Blockchain Technology, Web 3.0, 
Decentralization, Smart Contracts, DApps, 
Cryptography, and Distributed Computing. 

 
I. Introduction 

A. Background of Web 3.0 

The latest stage in internet development named Web 
3.0 provides users with blockchain-based 
decentralization capabilities designed to replace Web 
2.0 centralization systems. Web 3.0 provides better 
security along with peer-to-peer interaction under 
decentralized networks where users gain digital 
ownership through its ownership systems yet Web 2.0 
grants businesses control of data and services. This 
paper delivers a detailed examination of previously 
published works to present an analysis of both 
present-day progressed methods and restrictions  

within Blockchain development for Web 3.0 
construction. The base of Web 3.0 platform relies on 
blockchain technology since it enables developers to 
conduct secure dApps and execute smart contracts that 
deliver decentralized and immutable transactions. Web 
3.0 delivers tremendous value to financial institutions 
and defines new ownership models through DeFi 
protocols along with DAOs and NFTs. The combination 
of AI and ML systems with IoT infrastructure enables 
Web 3.0 to obtain automated capabilities and privacy 
protection as well as interoperability. By integrating 
Artificial Intelligence (AI), Machine Learning (ML), and 
the Internet of Things (IoT), Web 3.0 enhances 
automation, privacy, and interoperability. This paper 
explores how blockchain drives Web 3.0, its 
applications, challenges, and future prospects in creating 
a secure, decentralized, and user-centric internet. 

B. Overview of Blockchain Technology 

 
By integrating the Internet of Things (IoT), machine 
learning (ML) and artificial intelligence (AI), web 3.0 
improves the automation, privacy and interoperability; 
This article reviews how a blockchain powers web 
3.0, and what are web 3.0 uses, web 3.0 problems and 
what can be the web 3.0 future. Blockchain is a 
distributed ledger technology (DLT) that gets rid of 
need for central authority and ensures safe, transparent 
and – no surprises – uncompromisable transactions. 
Data is stored in computer blocks that are combined by 
a complex code to form an un-modifiable chain in this 
decentralized database. Consensus strategies for 
example, Proof of Work (PoW), Proof of Stake (PoS) 
and Delegated Proof of Stake (DPoS) provide every 
deal is verified therefore giving the network freedom 
and trust. 
 

• Decentralization: Facilitates peer-to-peer 
transactions, removing the need for middlemen. 
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• Immutability: Data integrity is ensured by the 
fact that once recorded, information cannot be 
changed or removed. 

• Transparency: Open transaction verification 
made possible by public blockchains increases 
confidence. 

• Security: Data is protected from cyber-attacks 
and unwanted access via cryptographic 
encryption. 

• Smart Contracts: By automating procedures, 
self-executing contracts lower expenses and 
inefficiencies. 

 
Beyond cryptocurrencies, blockchain offers a wide 
range of uses in Web 3.0 development, voting systems, 
healthcare, supply chain management, and 
decentralized finance (DeFi). Blockchain is essential to 
Web 3.0 because it guarantees digital identity, data 
ownership, and trustless interactions, resulting in a 
more secure and independent digital environment. 

 
C. Problem Statement 

Major privacy, concentrating, security and autonomy of 
service user problems arise during Web 2.0 – Web 3.0 
transition. Big companies' control over Web 2.0 data 
has multiplied to the point that it threatens user privacy 
while causing worry about censorship along with data 
security complications and unclear data management 
patterns. Users suffer from limited personal data 
protection and face continuous threats of illegal server 
intrusion while central servers exist. 

 
The decentralized framework acts as a solution to 
emerging problems through its peer-to-peer features 
alongside blockchain technology capabilities for safe 
decentralization and transparency. Its inclusion to Web 
3.0 isn’t trouble-free, however. Wide-scale exposure is 
inhibited by issues like scalability, expenditure of big 
transaction costs, energy ingestion, and lack of 
regulatory clearness, and compatibility. Work in 
progress on making decentralized applications more 
user-friendly acts as an obstacle to their widespread 
adoption since this development is still evolving. 

 
This investigation explores blockchain technology 
capabilities for Web 3.0 assistance based on assessing 
advantages and drawbacks and proposed solutions 

for present challenges. This research investigates how 
blockchain technology enables total decentralization 
of the internet by conducting an evaluation of network 
decentralization alongside security features and 
enhanced user power. 

D. Objective of the study 

The main objective of this research project focuses on 
studying blockchain technology effects on Web 3.0's 
future direction. Specifically, the paper will: Review 
the Decentralized Infrastructure where you will 
understand how distributed ledger technology (DLT) 
supports trust less peer-to-peer activities on Web 3.0 
networks by removing intermediaries which creates 
both transparency and unalterable records. 

 
II. The Web's Development 

A. The Static Web (Web 1.0): 

Web 1.0 consisted mainly of static pages which had no 
interactive features. This age of the web was also called 
the "read only" web. Users primarily consumed 
content because most web pages had limited 
opportunities for interaction as well as content creation 
capabilities [2]. 

B. The Interactive Web, or Web 2.0: 

The introduction of Web 2.0 enabled users to generate 
data while it developed dynamic content and social 
media platforms. The age encouraged user 
participation while consolidating data into large 
corporate systems which led to firm control over 
extensive user information [3]. 

C. Web 3.0: 

Through Web 3.0 the Decentralized Web enables 
customers to acquire control over their digital identities 
together with their data. A user-oriented digital system 
based on open structure aims to reduce customers' 
reliance on single-platform control [4]. 

 

Fig. 1. The research demonstrates that Web development 
stages comprise Web 1.0 and Web 2.0 and Web 3.0.
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III. Blockchain: Web 3.0's Foundation 

A. Dispersion 

The decentralized nature of blockchain stands as the 
primary important contribution that blockchain makes 
to Web 3.0. Unique aspects of blockchain technology 
spread information to numerous network nodes which 
minimizes potential system failures while enhancing 
database transparency [5]. 

B. Ownership and Sovereignty of Data 

Blockchains empower people to manage their personal 
databases under complete ownership while 
management of digital identities occurs through 
maintaining control over all their information. DIDs [6]' 
allow user to manage her digital identities without a few 
centralized authorities. Web 3.0 principles align with 
the self-controlled approach to digital identification. 

Enhanced Security 
 

Data integrity is preserved through blockchain because 
any attempted changes must gain entire network 
consensus. Concurrently cryptographic methods 
strengthen data privacy and protection so blockchain 
operates as a solid security mechanism for Web 3.0 
systems [5]. 

IV. Decentralized Applications 
(dApps) 

A. Definition and Characteristics: 
 

A decentralized application or simply a dApp is an 
application that is running on a blockchain network. 
These applications are resilient and invisible to users, so 
that they can control their data [7]. 

B. Use Cases: 

The most prominent example of the application of 
blockchain dApps in many fields is the share for finance 
DeFi, social media, supply chain 
management, and gaming. Among these are use cases of 
how dApps can and already are obsolete markets and 
create new ones in [Web 3.0; 3]. 

 

Industry Use Case Example 
Platform 

Healthcare Patient Data 
Management 

Medical chain 

Real Estate Smart 

Contracts 

Ethereum 

 

Gaming Asset Trading Opensea 

Finance (DeFi) Payments Uniswap 

 
      Table 1. Users can encounter the fundamental operating  
      principles of decentralized applications since Web 3.0  
      includes numerous industrial sectors. 

        
       Fig. 2. Blockchain architecture enabling decentralized  
       applications (dApps). 
 
 

C. Automation and Smart Contracts 
 

Smart contracts that are written into a programming code. 
In Web 3.0 ecosystems, they are crucial parts of contracts 
for automating of procedures and for reduce necessity of 
intermediate [6]. Their capacity to allow for trustless 
transactions are in line with target of Web 3.0, 
decentralization. 

 
V. Comparative Analysis 

A. Buterin (2014) [5] 
 

Buterin introduced Ethereum as a platform for smart 
contracts and decentralized applications, enabling the 
creation of decentralized applications with custom rules. 
This framework utilizes the Ethereum Platform to 
facilitate trust less transactions and automate processes 
across various industries. 

B. Zhang et al. (2018) [13] 
 

Zhang et al. proposed a blockchain-based architecture for 
secure data sharing in IoT, enhancing security and access 
control in IoT data sharing. This framework leverages 
Hyperledger Fabric to ensure secure and controlled data 
sharing, which is crucial for maintaining privacy and 
security in IoT applications. 
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C. Zhang et al. (2022) [12] 

 
Zhang et al. studied decentralization in blockchain 
networks using relay nodes, providing metrics and 
insights into the decentralization levels of blockchain 
networks. This research employed two graph models: 
Barabási–Albert and Erdös-Rény, to analyze and 
quantify decentralization, which is essential for 
maintaining the integrity of blockchain networks. 

D. Hui Li (2023) [15] 

Hui Li examined a series of smart contract vulnerability 
detection techniques, analyzing and understanding 
complex relationships among contracts to accurately 
identify potential security issues. This framework 
utilizes Vulnerability as a Service (Vaas) to enhance the 
security and reliability of smart contracts, which is vital 
for building trust in Web 3.0 applications. 

 

 
Conclusion of Comparative Analysis: Blockchain's 

Role in Web 3.0 

Secure distribution of decentralized data needs 
blockchain technology to function as the critical 
requirement for Web 3.0 implementation. Users obtain 
blockchain functionalities which enable them to establish 
decentralized software applications and execute smart 
contracts with help from Buterin(2014).The correct 
operation of open and user-defined internet systems 
depends on blockchain technology. 

 
Zhang et al. (2018) demonstrated that blockchain 
technology maintains intensive security features which 
defend IoT data sharing operations. The core operational 
structure of organizations dealing with Web 3.0 data 
sharing implements personal data protection. 

 
Zhang et al. (2022) offers important system preservation 
information related to blockchain systems. Hui Li 
conducted research in 2023 which demonstrated the 
significance of this matter. Users of Web 3.0 applications 
trust smart contracts which are designed with built-in 
security features to maintain reliable operations. The 
development of Web 3.0 architecture depends on 
blockchain adoption as an essential base element when 
integration systems with developing functions. 

 
VI. Innovative and Forward- 
Looking Research Concepts 

 
A. Smart Contracts with AI Integration: 

 
The evaluation of AI implementations within smart 
contracts causes real-time market events to produce 
adaptable agreements. 

When AI integration takes effect agreements become 
able to perform automatic transformations of 
environmental data that arrives from external market 
sources [8]. 

B. Ecosystem of Decentralized Digital Identity: 

The blockchain system functions as a worldwide digital 
identity framework that unites multiple computer-based 
user information in a centralized coordination system. 
Security and privacy in this system rely on zero- 
knowledge proofs and biometric authentication 
mechanisms and the privacy features are delivered 
through [9]. 

C. Platforms for Web 3.0 Content Monetization: 

People can receive payments in two ways that combine 
monetary payments with token based royalty 
distributions. Smarter contracts with their transparent 
functionality enable users to see exact payment amounts 
through performance tracking of their content [10]. 

 

 
D. Blockchain Networks That Are Quantum- 

Resistant: 

 
The security protection of blockchain systems against 
quantum attacks relies on cryptographic protocols from 
different network origins. The development of quantum 
protected cryptographic technology constitutes a key 
research subject which ensures blockchain security inside 
Web 3.0 frameworks [11]. 

 
VII. Difficulties and Prospects 

A. Scalability 
 

Through his explanation Dustin Trapnal identifies 
scalability as the key technical obstacle for Blockchain 
integration in Web 3.0 frameworks. Research teams now 
explore hybrid approaches of sharding systems with 
layer-2 protocols and better consensus protocols since 
these issues have motivated their studies [4]. 

B. Compatibility 
 

General acceptance of Web 3.0 technologies requires 
seamless interaction between different blockchain 
networks. Through Polkadot and Cosmos protocols users 
can enable data transfers and communicate between 
different chains [7]. 

C. Privacy and Regulatory Issues 

Web 3.0 introduces decentralized architecture which 
makes it difficult for regulators to enforce laws 
concerning taxation together with compliance and data 
protection regulations. 
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VIII. Future Work 

 
To conduct an artificial evaluation of blockchain 
technology researchers must study banking services 
alongside healthcare delivery in detail along with 
distribution networks of education and service 
operations and supply chain operations within 
Web 
3.0. Through practical examples and combined case 
studies the document demonstrates the operational 
effects of the technology. 

Blockchain systems enable the development of an 
integrated Web 3.0 framework because they come 
with scalable capabilities and network 
interconnectivity features. Scientists have proven 
that Layer-2 solutions with cross-chain protocols 
function effectively to overcome system obstacles. 

Blockchains provide users complete digital profile 
functionality and data control through deployed 
solution measures. To establish the relationship 
between DID and SSI systems it is crucial for 
independent experts to conduct investigations 
because both frameworks simultaneously ensure 
user liberty and privacy defence. 

The company team determined regulatory 
limitations together with user acceptance barriers 
and energy consumption problems to be vital 
minimal and executable solutions. The team works 
towards creating Web 3.0 infrastructure for 
blockchain deployment while resolving exceptional 
problems. 

The study investigates how consumers behave 
during the implementation of blockchain elements 
on Web 
3.0 platforms. The PRISMS research project 
conducts a thorough analysis about DeFi elements in 
NFTs and DAOs while investigating real-world 
tokenization and blockchain connection to 
metaverse products. 

By exploring these topics, the study aims to offer a 
total =vision to enjoy the complete potential of 
blockchain technology in establish a distinguished, 
protected and end-user Centric Web 3.0 ecosystem. 

 
IX. Conclusions 

 
Blockchain technology is an essential piece in 
building Web 3.0 with solutions to what decentralized 
web infrastructure has failed with such as security, 
transparency and a system decentralized. 

 

Blockchains enhance user control standards through 
peer-to-peer communication along with robust 
control procedures for data possession. Web 3.0 
reaches full automation and privacy handling along 
with network connections between systems through 
integration of blockchain technology with AI and 
IoT and ML. 

Smart contracts alongside DApps form the essential 
parts of decentralized web systems because they 
allow automatic trading through platforms that do 
not require user trust in financial services and 
healthcare and gaming industries. When 
implementing blockchain across an entire enterprise 
organizations must address system expansion limits 
as well as regulatory standards and multiple system 
complexity. 

Research requires inventive solutions to combine 
quantum encryption and artificial intelligence smart 
contracts as well as decentralized identification 
systems that solve current industry challenges. Users 
require blockchain technology as well as solutions 
for existing technical problems to build Web 3.0 as a 
secure platform. 
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