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BLOCKCHAIN TECHNOLOGY

AUTHORED BY - SUSHANT KUMAR SINHA

Abstract:

Blockchain is a technology which is still emerging. Blockchain is not a centralized database
instead it is a decentralized distributed database of records or public ledger in which data is
stored in a secured manner across a network of computers. It stores data in blocks which are
linked together via cryptography. The decentralized database is immutable, shared blocks in
nature, provides data integrity forming a secure and transparent chain. Blockchain is based on
a network consensus approach in which secured data is transferred between the parties using
complex mathematical algorithms and secret key to prevent valuable data from unauthorized
viewing, tampering and hacking. This structure guarantees a tamper-proof record making it
suitable for various applications.

Blockchain technology is now viewed as the key ingredient in the next revolution in the field
of Information technology. This technology had reduced a lot the risk of frauds and errors
making it a standard technology to be used in various sectors where secure transactions are a
critical part. Thus it is very much used in field of crypto currency, supply chain management,
modern forensics, finance, healthcare, bio medical sciences, smart contracts, etc. It also reduced
the operational cost of businesses by eliminating reliance on traditional intermediate third-party

entities, individuals or organization like banks.

Introduction:

Nowadays, technology has become a vital part of our life. People are using digital technologies
to make payments, study online, sharing of documents, purchasing of goods, communicating
with others, etc. The activities are controlled by companies, various banks, government offices,
private organisations with the help of database created by the companies. The centralized
database is useful, but it has its own issues.

Blockchain is developed to overcome the issues and challenges of centralized database.
Blockchain has revolutionized the way in which business is operated and managed.[2] Due to
the evolution of Blockchain, companies are growing and searching new fields of innovation
and transformation. The field experts of specific areas are using blockchain technologies to help

in solving their problems.
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This article explains blockchain. It describes the basic working process, important features, its
types, various uses, its advantages and disadvantages. It also looks at practical examples and
the scenarios that should be considered before using this technology.

Blockchain Origin: [3][4][8]
The Initial Days (1991-2004):

In the year 1991, Stuart Haber and W. Scott Stornetta two researchers designed a pioneering

digital document time-stamping system that you cannot change the date to an earlier time. Their
system used cryptography method to link records together in a secured sequential manner.

In the year 1992, the incorporation of Merkle trees by Haber, Stornetta, and Dave Bayer
allowed multiple documents to be grouped into a single, efficient block, laying the
groundwork for modern blockchain systems through the introduction of cryptographic linking,
time-stamped records, and tamper-resistant data structures.

In the year 2004, computer researcher Han Finney designed Reusable Proof of Work ( RPoW).
By exchanging standard proof-of-work tokens for transferable, RSA-signed ones, Hal
Finney's Reusable Proof of Work (RPoW) offered a new way to handle digital currency
between users. The system prevented double-spending by registering all token ownership on a
trusted server that users could verify in real time.

Despite its dependence on a trusted server, RPoW served as a crucial stepping stone toward
digital cash and deeply influenced the evolution of decentralized cryptocurrencies.

The Bitcoin Network (2008-2013):

A major shift occurred in late 2008 with the publication of the white paper titled Bitcoin: A

Peer-to-Peer Electronic Cash System under the pseudonym Satoshi Nakamoto. The paper
detailed a decentralized digital currency designed to validate transactions through proof-of-
work, completely removing the need for a central authority.

By successfully tackling the double-spending problem in a decentralized environment, Bitcoin
achieved what previous systems could not. It completely bypassed traditional intermediaries
like banks and payment processors, hardwares, relying instead on a distributed network of nodes
and miners to reach consensus on a shared ledger.

On January 3, 2009, Satoshi Nakamoto mined the first Bitcoin block which is known as the
genesis block. It had a block reward of 50 bitcoins and contained the popular message:

“The Times 03/Jan/2009 Chancellor on brink of second bailout for banks”

Ethereum and Smart Contracts (2013-2020):

In 2013, 19-year-old developer Vitalik Buterin proposed a new blockchain platform designed
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to expand far beyond digital payments. Recognizing that Bitcoin’s limited scripting capabilities
restricted its potential, Buterin envisioned a general-purpose blockchain where developers
could build and deploy decentralized applications. When the Bitcoin community showed little
interest in this broader vision, he began developing Ethereum as an independent project.
Ethereum’s July 2015 launch revolutionized the blockchain space by introducing smart
contracts—self-executing code that triggers automatically under specific conditions. By
shifting blockchain from simple transactions to programmable logic, Ethereum enabled the
creation of decentralized applications, exchanges, lending protocols, and digital assets.
According to a report from Statista, blockchain technology is forecast to grow by nearly 1
trillion US dollars by 2032, with a compound annual growth rate (CAGR) of 56.1% since 2021.

[8]

Blockchain Technology explained:[1][4][5][8]

At its core, a blockchain is simply a digital ledger designed to record data, documents, and
transactions. The name itself reflects its architecture: information is grouped into "blocks" that
are securely linked together in a chronological, cryptographic "chain." Beyond its basic
structure, a blockchain protocol relies on three defining pillars: decentralization, a peer-to-peer
network, and distributed data storage. Let's explore how each of these elements works.

The three elements are:

First, decentralization means a blockchain operates without a central authority, distributing
control across a network of independent nodes. This structural shift eliminates the single point
of failure inherent in centralized systems. While a compromised central hub can bring down an
entire traditional network, a decentralized blockchain remains resilient and operational even if
multiple individual nodes are compromised.

Second, a peer-to-peer network enables direct interaction between participants without the
mediation of a central authority. For instance, Bitcoin transactions occur directly between two
unverified entities, bypassing commercial banks or payment processors. By automating this
trust through code, the protocol securely handles financial and data exchanges, eliminating
intermediary vulnerabilities and operational overhead.

Lastly, blockchain uses distributed storage, meaning the ledger is maintained across a global
network rather than a centralized cloud. While traditional cloud databases remain vulnerable to
a single, targeted cyberattack, hackers cannot compromise a blockchain because its data is

spread across thousands of independent nodes. Because it secures data through this shared
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network without a central authority, blockchain is often referred to as Distributed Ledger
Technology (DLT).

Features of BlockChain: [6][7]

There are many features of Blockchain. Following are the main features

Decentralized: Blockchain technology depends on a peer-to-peer network of
independent computers, rather than a single administrator, to maintain its security and
records. This structure changes how individuals interact with digital infrastructure.
Without a middleman or central authority managing the system, users can connect with
each other directly through the web to manage and hold their digital assets.
Immutability: One of the core strengths of blockchain is immutability, which means that
once data is recorded on the network, it cannot be altered or erased. Because the system
operates across a distributed architecture, every participating computer holds an
identical copy of the entire ledger. Before any new transaction is permanently recorded,
it must undergo validation by the network; it is only added if a majority of the nodes
confirm its legitimacy. This collective verification protocol guarantees transparency and
protects the system against unauthorized tampering, as no single entity can modify past
entries or insert new blocks without majority consensus.

Enhanced Security: By eliminating centralized administrators, blockchain prevents any
single entity from altering network rules for personal gain. Security is further reinforced
through cryptographic hashing, which assigns a unique digital fingerprint to all
information on the ledger. Because each block is cryptographically linked to the next,
tampering with a single data point would require recalculating every subsequent hash
ID across the entire system. To successfully corrupt the network, an attacker would have
to simultaneously modify the data stored across millions of independent nodes, each
holding an identical copy of the ledger—a feat that is practically impossible.
Distributed Ledgers: A public blockchain ledger offers complete transparency by
exposing all transaction details and participant activity to the network. Rather than
relying on a centralized keeper, the ledger is collectively sustained and updated by the
users themselves. This distributed structure makes the network highly resilient against
tampering, as nodes continuously monitor and verify all data. For a new block to be
approved, the active nodes must audit the transaction and reach a consensus. Ultimately,
the integrity of the blockchain depends on these active participants consistently

maintaining the ledger and executing the validation process.
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Consensus: The operational success of any blockchain relies entirely on consensus
algorithms, which serve as the fundamental decision-making framework for the active
nodes. This protocol enables a vast, distributed network of computers to reach an
agreement on the validity of transactions both rapidly and efficiently. When millions of
individual nodes are concurrently auditing data, a structured consensus mechanism is
vital to ensure smooth and orderly operations. While individual participants within the
network do not need to trust one another, they can safely rely on the mathematical
integrity of the underlying algorithm to maintain order.

Faster Settlement: Conventional banking institutions face numerous operational
vulnerabilities, including prolonged transaction timelines that often require days to
finalize after settlements are completed, making them susceptible to system
manipulation. In contrast, blockchain infrastructure provides significantly accelerated
settlement speeds compared to legacy financial models. This accelerated processing
capability enhances daily transactional efficiency.

Blockchain systems are continuously advancing and evolving, positioning the
technology for substantial growth in the coming years. The core attributes of
transparency, mutual trust, and resistance to unauthorized alterations have driven the
development of diverse applications, including Bitcoin and Ethereum. Consequently,
the technology serves as a foundational element in rendering commercial and public

administrative processes more secure, streamlined, and productive.

Types of blockchain networks [1][6][8]

There are various methods to build a blockchain network:

Public blockchain networks:

Anyone can join a public blockchain network. The Bitcoin network is a common
example of this system. This model provides a decentralized structure. However, it also
has some clear disadvantages. It requires a massive amount of computing power to run.
It does not provide privacy for user transactions. The security of the system can also be
weaker. Businesses must consider these problems carefully. They are very important
issues for enterprise applications.

Private blockchain networks:

A private blockchain is similar to a public network. It uses a decentralized peer-to-peer
structure. However, a single organization controls this system. This organization

decides who can join the network. It dictates who can run the consensus rules. It also
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manages who can maintain the shared records. This setup can greatly increase trust
among members. The choice depends on the specific project needs. Companies can run
this system behind their corporate firewalls. They can also host the network on their
own local servers.

e Permissioned blockchain networks:
Companies that build private blockchains create permissioned networks. Public
blockchain networks can also use permissions. This system limits who can join the
network. It also controls who can record new transactions. People must receive an
official invitation to join. They can also gain entry through special permission.

e Consortium blockchain networks:
A fixed group of organizations runs a consortium blockchain network. These entities
share the duty of keeping the blockchain records. They decide who can send
transactions. They also choose who can view the data. This network fits well when
several groups need to work together. It works best when they share all responsibilities.
The energy sector is a good example of this setup. Power producers and customers can
share information. They can track power usage and power distribution together.

e Hybrid Blockchains:
A hybrid blockchain blends centralized and decentralized features together. The exact
design of the network can change over time. Its performance depends entirely on the

balance between these two structures.

The Use Cases and Applications of Blockchain Technology: [9][10][11][16]

Capital Markets: Blockchain creates better access to capital for financial markets. It makes the
funding process easier, cheaper, and faster. The technology reduces the obstacles to issuing new
assets. It allows users to trade directly with one another. It speeds up the settlement and clearing
processes. It also adds more transparency to these actions. The system lowers overall
operational costs. It reduces the risk of default between trading parties. Finally, it makes
auditing and compliance rules much simpler to follow.

Digital Identity: A blockchain identity system builds a single shared network. This network
connects different systems smoothly. The stored information cannot be altered or changed. This
setup benefits businesses, individual users, and smart devices. The system protects people
against identity theft. It also gives individuals full control over their own personal data.

Cryptocurrencies: Bitcoin, Ethereum, and other cryptocurrencies use blockchain technology.

Page | 9


http://www.ijlra.com/

www.ijlra.com
Volume 3 Issue 8 | Nov 2026 ISSN: 2582-6433

They change how we view and move financial value. These digital currencies use shared
networks and math principles. This combination allows for secure, direct transactions between
users. People do not need to use banks or middle management institutions. The blockchain
keeps transactions transparent and safe. It logs all actions into a permanent record book. Every
user on the network can see these entries. This structure removes hurdles to financial access for
everyday people. It gives individuals complete control over their own money. It also provides
a clear alternative to traditional banking systems. Cryptocurrencies are now a popular global
trend. They offer new solutions for moving money across borders. They also help people
achieve true financial independence

Energy and Sustainability : Oil and gas companies face many infrastructure problems. Their

current systems operate in isolated silos. They lack transparency, efficiency, and proper
optimization. Enterprise blockchain solutions can fix these issues. This technology improves
operational speed. It also reduces the expenses of oil production and fuel distribution.

Finance: Financial services face many operational problems. Their current systems rely on
outdated methods. Payment settlements take too much time to complete. They also suffer from
poor transparency and safety flaws. Blockchain fixes these issues by turning financial assets
into digital tokens. This change makes buying and selling assets much faster. It lowers the total
cost of raising money. It also protects companies against the risk of partner default.

Global Trade And commerce: Large trading firms and trade groups see the power of
blockchain. They use it to run global supply networks. The technology helps them manage trade
financing. It also creates entirely new ways to do business. Blockchain products from
Consensys provide a highly secure digital environment. These tools turn paper files into digital
tokens. Users can easily digitize documents, letters of credit, and other vital records.
Government and Public Sector: Ethereum blockchain technology helps governments build
public trust. The system improves accountability and speeds up public responses. It increases
work efficiency and lowers operational costs. This tool creates high-performing government
agencies. It replaces old systems with secure, flexible, and affordable structures.

Healthcare And The Life Sciences: Healthcare systems benefit greatly from blockchain
technology. This tool makes medical data management faster and more secure. It also improves
the tracking of medical supply chains. These changes can significantly upgrade patient care.
The network helps researchers make new medical discoveries faster. It also confirms that drugs
in the global market are authentic.

Insurance: Insurance companies face regular problems with fraudulent claims. The process of

evaluating these claims can take a very long time. Blockchain technology safely simplifies the
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data verification steps. It speeds up the processing and payment of claims. This change
drastically cuts down on the total waiting time for customers.

Law: Manual tasks cause law firms to lose about 9.8 percent of their total productivity every
year. Institutional blockchain solutions can solve this expensive problem. The technology
makes legal operations easy to access. It provides high transparency and saves money. It also
increases work speed, boosts operational efficiency, and protects data integrity.

Media And Entertainment: Piracy, fraud, and intellectual property theft hurt the entertainment
industry. These crimes cost the sector about $71 billion every year. Blockchain technology can
track the full life cycle of digital media. This tracking system can protect digital content from
theft. It also helps companies distribute authentic digital collectibles safely.

Real State: Enterprise Ethereum allows users to turn physical assets into digital tokens. This
system also digitizes complex financial instruments. It allows people to own fractional shares
of a single asset. The technology expands user access to international markets. It increases
liquidity across different financial networks. Finally, it democratizes access to lucrative real
estate investments.

Retail Fashion and Luxury: The fashion and luxury retail industry changes quickly. It moves
fast to match changing consumer demands. Blockchain technology can solve many long-
standing problems in this sector. The tool improves data management systems. It enhances
supply chain operations. Finally, it reduces the risks of counterfeit goods and grey market sales.
Sports and Esports: Smart contracts on the Ethereum network can simplify modern esports
operations. This technology creates brand new revenue channels for gaming organizations. It
also improves fan engagement through advanced loyalty programs. Finally, it gives audiences
better incentives to participate in the community.

Supply Chain Management: Global supply chains face major problems today. Current
networks are highly inefficient and suffer from poor tracking systems. These systems are also
frequently exploitative. Blockchain technology can easily fix these issues. The system allows
companies to track assets accurately. It improves the licensing of services, products, and
software. Finally, it creates complete transparency for consumer goods. Users can check the
journey of an item from its initial source all the way to final consumption.

Data Related to Intellectual Property and the Blockchain: The blockchain networks built today
will likely last for a very long time. They could exist for decades or even centuries. This long-
lasting nature makes the system perfect for handling intellectual property questions.
Blockchain technology provides a highly secure way to store and share data. The system is

almost entirely tamper-proof. The network can easily trace the true owner of a file through the
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block history. The blockchain acts as a transparent tool across generations. Because of this
feature, people can safely record and preserve private data and ownership records inside it. Non-
fungible tokens are known as NFTs. These assets are digitally unique and cannot be swapped
directly for one another. NFTs can represent ownership of artwork or other creative projects.
The records are permanent. This distributed ledger system functions like a verified copyright
system.

The permanent nature of blockchain is a great sign for intellectual property rights. The extreme
uniqueness of NFTs also helps protect these rights. The blockchain naturally creates a safe
environment for intellectual property. As a result, artistic and creative industries can benefit
heavily from this technology. Creators of music, digital art, and other assets already trust the
blockchain to protect their work

Advantages And Disadvantages of Blockchain Technoloqgy: [12][13][14][15]

The pros and cons of blockchain depend entirely on how you use it. A disadvantage for one
project might become an advantage for another. The opposite is also true. The specific context
of the project changes how these factors work. Here is a clear list of the primary advantages
and disadvantages of blockchain technology:

Advantages:

Decentralization: There is no central governing power. Data is saved across a shared network
of computers called nodes. Each node represents a distinct participant in the system. Every node
keeps its own copy of the complete database. If one node fails, the rest of the network continues
to run normally. This setup makes the system highly resistant to censorship, manipulation, and
cyberattacks.

Enhanced security: Cryptography protects all information saved on the blockchain.
Cryptographic hash functions link the blocks together. This math ensures that the chain and its
data cannot be altered. Consensus rules also make it nearly impossible for anyone to modify
past records.

Transparency: The network registers every single transaction. All users on the system can easily
view these records.

Traceability: The system organizes and stores all information in chronological order.
Cryptographic evidence securely links each piece of data together over time.

Speed and efficiency: The network operates with fewer middle management layers. Instant
processing and automation make transactions much faster. This structure also lowers the total

cost compared to traditional centralized methods
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Disadvantages:
Complexity: Blockchain technology is often hard to understand. This steep learning curve can

slow down widespread adoption among regular users.

Immutability: It is very difficult to change data once it enters the blockchain. This feature helps
with certain applications. However, it is not ideal for situations where mistakes need fixing.
The private key issue: Every user must use a private key to access their digital assets. Losing
this key means losing access to all funds. Unlike standard passwords, there is no recovery
procedure to get it back.

High initial investment: Blockchain is a highly complex and new technology. Because of this,
specialized software engineers are very rare. This talent shortage makes developing and
maintaining blockchain apps very expensive.

Energy cost: Certain blockchain networks require massive amounts of computing power to
operate. As a result, these systems consume huge amounts of electrical energy.

Storage: The volume of data on blockchains has grown steadily since their creation. This
massive growth makes it hard for individuals to download or store the full history. This issue
can cause a drop in the number of active nodes. Nodes are the individual devices that validate
and store network transactions. When people stop running nodes due to storage limits, the
overall security and strength of the network can suffer

Integration Complexity: Many companies still use outdated software and hardware.
Introducing blockchain into existing workflows requires extra time. Teams must customize
their current ERP and CRM systems. They also need time to migrate data and integrate new
tools. Organizations can connect blockchain projects with Al business automation. This
strategy improves overall work efficiency. It also speeds up the integration of future innovations

into existing business processes.

Conclusion: [16][17][18]

Blockchain technology marks a major shift in how we manage information. It fundamentally
changes how we store, send, and check data. The system relies on a shared and open structure.
Because of this, it has the power to change many industries completely. It gives everyday people
more control over their files. It also builds deep trust in our modern digital world. People must
handle this technology carefully as it grows. It is vital to use its power in responsible and ethical
ways. This approach ensures the technology helps society and creates positive changes for
future generations.

Since its creation, blockchain technology has caught the attention of many researchers. Tech
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experts also study it closely due to its massive potential. The system works well in many real-
world situations. Today, most experts view blockchain as the most important invention since
the Internet. This new tool has the power to disrupt existing technologies and businesses.

The network offers several compelling features. It provides immutability and a trust-free
environment. The system remains highly resilient against illegal changes. It relies heavily on
cryptographic hashing. The architecture also uses consensus-based decision-making. Finally, it
uses a public record book that anyone can verify. These strengths make the technology a highly
promising breakthrough. It successfully addresses many complex computational needs.
Furthermore, blockchain reinvents the concept of decentralized computing. It works much
better than older decentralization methods.

The blockchain movement is now reaching new heights. This growth happens due to smart
contracts and programmable platforms like Ethereum. These tools help the technology mature
into a reliable platform. Developers use it to build decentralized applications. This shift brings
great benefits to every business sector. The future of the computing world will change because
of blockchain. Its exponential power supports the growth of smart, resilient, and trust-free
networks.

Today, people use blockchain technology in many different fields. Modern industries use it
whenever they need trust without a central authority. This structure changes how businesses
manage their networks. It will solve many real-world problems in the near future. So welcome

to the new world of blockchain technology.
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