International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

—
< @ | e-1SSN: 2319-8753, p-ISSN: 2347-6710] www.ijirset.com | Impact Factor: 7.512|| A Monthly Peer Reviewed & Referred Journal |

[[Volume 9, Issue 6, June 2020||

IJIRSET

From Cryptocurrency to Smart Contracts: The Expanding
Scope of Blockchain

Lucas Martin, Emma Dubois
Computer Forensic Analyst, France

ABSTRACT: Blockchain technology, originally developed to support Bitcoin and other
cryptocurrencies, has evolved beyond its initial scope, showing immense potential to transform
various sectors of the global economy. While cryptocurrencies remain the most prominent use case
of blockchain, innovations such as smart contracts and decentralized applications (DApps) have
expanded its applications, enabling decentralized finance (DeFi), supply chain management, and
even legal agreements. This paper explores the evolution of blockchain from its origins in
cryptocurrency to its broader applications, particularly in smart contracts. It examines how
blockchain is reshaping traditional systems in finance, law, and various industries, highlighting the
opportunities, challenges, and future implications of these advancements.
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I. INTRODUCTION

Blockchain technology has evolved from being the backbone of cryptocurrencies like Bitcoin to a
multifaceted platform enabling decentralized applications (DApps) and smart contracts. Smart
contracts, which are self-executing agreements where the terms of the agreement are directly
written into lines of code, represent one of the most transformative applications of blockchain.
While cryptocurrency transactions remain the most well-known use case, smart contracts have the
potential to disrupt various industries, including finance, legal services, supply chain management,
and insurance, by offering automation, transparency, and security.

This paper explores the expansion of blockchain's scope, focusing on the development and impact
of smart contracts. By examining the core principles behind blockchain and smart contracts, the
paper highlights their potential to revolutionize industries and the challenges that come with their
adoption.

Il. LITERATURE REVIEW

1. Blockchain Technology Overview Blockchain is a decentralized, distributed ledger technology
that enables the secure, transparent, and immutable recording of transactions without the need for
intermediaries. Each block in a blockchain contains a list of transactions, and once added, the data
cannot be altered, ensuring the integrity of the information. Blockchain’s security and transparency
features make it an attractive option for applications beyond cryptocurrencies, including finance,
supply chain management, and legal agreements (Narayanan et al., 2016).
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2. The Birth of Cryptocurrency The first and most well-known application of blockchain
technology was cryptocurrency, with Bitcoin emerging as the first decentralized digital currency in
2009 (Nakamoto, 2008). Bitcoin allowed peer-to-peer transactions without relying on centralized
intermediaries like banks, revolutionizing the way we think about money. Since then, numerous
other cryptocurrencies, including Ethereum, Litecoin, and Ripple, have been developed, each with
its unique features and use cases.

3. The Emergence of Smart Contracts While blockchain initially supported cryptocurrencies, the
advent of Ethereum in 2015 marked a pivotal moment in the technology’s evolution. Ethereum
introduced the concept of smart contracts, which are programmable scripts that automatically
execute the terms of an agreement when predefined conditions are met (Buterin, 2014). These self-
executing contracts allow for automated and trustless transactions, reducing the need for
intermediaries like lawyers and banks. Smart contracts are particularly attractive in industries such
as insurance, real estate, and supply chain management, where automated agreements can
streamline operations and reduce costs (Christidis & Devetsikiotis, 2016).

4. Decentralized Applications (DApps) Decentralized applications (DApps) are another major
innovation made possible by blockchain technology. Unlike traditional applications that rely on
centralized servers, DApps operate on a peer-to-peer network, offering greater security and
transparency. These applications, which can be built on platforms like Ethereum, leverage smart
contracts to perform various functions, from financial transactions to online marketplaces. DApps
have been adopted across various sectors, including finance (DeFi), gaming, and supply chain
management (O'Dwyer & Malone, 2018).

5. Blockchain Beyond Cryptocurrency: Use Cases and Applications Blockchain’s potential
extends far beyond cryptocurrencies and smart contracts. Several industries are exploring its use for
applications such as supply chain tracking, voting systems, digital identity verification, and cross-
border payments. For example, IBM’s Food Trust blockchain allows companies to track food
products from farm to table, ensuring transparency and reducing fraud (IBM, 2020). Similarly,
governments are exploring blockchain for secure, tamper-proof voting systems that could enhance
electoral transparency and trust.

6. Challenges in Adopting Blockchain and Smart Contracts Despite blockchain’s potential,
several challenges exist in adopting this technology, particularly for smart contracts. These include
scalability issues, the complexity of legal recognition, regulatory uncertainty, and the need for
standardization (Schar, 2021). Furthermore, while blockchain offers transparency and security,
vulnerabilities in smart contract code can lead to significant risks, as evidenced by the DAO hack in
2016 (Narayanan et al., 2016).

111. BLOCKCHAIN APPLICATIONS AND THEIR IMPACT

Blockchain technology, originally introduced as the underlying framework for cryptocurrencies
like Bitcoin, has grown far beyond its initial use case. Today, blockchain is recognized as a
transformative technology with applications across various industries, ranging from finance to
healthcare, supply chain management, voting systems, and intellectual property protection.
Blockchain's decentralized, secure, and transparent nature offers a wide array of opportunities to
revolutionize traditional systems and processes.
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In this section, we will explore key blockchain applications and their potential impact on industries,

busines

ses, and society.

1. Blockchain in Finance

Applications

Cryptocurrency: Blockchain’s most prominent application is in digital currencies like
Bitcoin, Ethereum, and many other cryptocurrencies. These digital assets enable peer-to-
peer financial transactions without the need for centralized intermediaries like banks.
Decentralized Finance (DeFi): DeFi refers to financial services such as lending,
borrowing, trading, and savings that operate on blockchain platforms without traditional
banks. DeFi apps rely on smart contracts to automate transactions and agreements,
providing users more control over their assets.

Cross-Border Payments: Blockchain enables fast, low-cost cross-border payments without
the need for intermediaries like banks or payment processors. For example, Ripple uses
blockchain to provide real-time settlement solutions for international money transfers.
Tokenization of Assets: Blockchain allows for the creation of digital tokens that represent
real-world assets, such as real estate, stocks, or art. Tokenization increases liquidity,
allows for fractional ownership, and opens up investment opportunities to a wider range of
investors.

Impact

Increased Transparency and Security: Blockchain’s transparent, immutable ledger
reduces the risk of fraud and corruption in financial transactions. It also provides real-time
access to transaction data, ensuring greater accountability.

Reduced Transaction Costs: By eliminating intermediaries, blockchain reduces
transaction fees, particularly for cross-border payments, which traditionally involve high
fees and long settlement times.

Financial Inclusion: Blockchain offers the potential to provide financial services to the
unbanked and underbanked populations by giving them access to decentralized financial
platforms without relying on traditional banking infrastructure.

2. Blockchain in Supply Chain Management

Applications

IJIRSET

Track and Trace: Blockchain enables real-time tracking of goods as they move through
the supply chain. By recording every transaction, movement, and transformation of goods
on an immutable ledger, blockchain can provide a complete, transparent history of a product
from origin to consumer.

Smart Contracts for Automation: Blockchain-based smart contracts automate processes
such as inventory management, payments, and compliance checks. When predefined
conditions are met (e.g., goods are delivered, payments are made), smart contracts
automatically execute actions without the need for intermediaries.
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e Provenance and Authentication: Blockchain is increasingly used to verify the authenticity
and origin of products, particularly in industries like luxury goods, food safety, and
pharmaceuticals. By creating a transparent record of the product’s journey, blockchain
ensures that consumers and businesses can verify product quality and legitimacy.

Impact

e Reduced Fraud and Counterfeiting: Blockchain’s ability to create tamper-proof records
makes it an ideal tool to combat fraud and counterfeiting, particularly in industries where
product authenticity is crucial, such as in luxury goods and pharmaceuticals.

e Improved Efficiency and Cost Savings: By automating processes and reducing the need
for intermediaries, blockchain can lower costs and increase efficiency in supply chains. It
also reduces paperwork and manual processes, speeding up transactions and approvals.

e Enhanced Transparency and Accountability: With blockchain, every step in the supply
chain is visible to all stakeholders, ensuring that products are ethically sourced, meet quality
standards, and are transported under the right conditions. This builds trust between
businesses and consumers.

3. Blockchain in Healthcare

Applications

o Electronic Health Records (EHRs): Blockchain can provide a secure, immutable, and
easily accessible system for managing and sharing health records. Patients control access to
their own medical data, and doctors, hospitals, and insurance companies can access it when
needed, improving patient care.

e Drug Traceability: Blockchain is used to track the production, distribution, and sale of
pharmaceuticals, ensuring that drugs are genuine, safe, and meet regulatory standards.

e Clinical Trials and Research: Blockchain can be applied to track and verify clinical trial
data, providing an immutable record of results and preventing data manipulation. It also
allows researchers to access real-time, verified data across multiple trials.

Impact

e Enhanced Data Security and Privacy: Blockchain’s encryption and decentralized nature
ensure that sensitive patient information is protected from unauthorized access or hacking.
Patients retain control over who accesses their health data.

e Improved Coordination and Efficiency: By providing a unified, transparent system for
health records, blockchain can help reduce administrative errors, avoid redundant tests, and
streamline healthcare services.

e Combatting Counterfeit Drugs: Blockchain ensures that drugs are traceable from
production to consumption, significantly reducing the risk of counterfeit drugs entering the
market.
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4. Blockchain in Voting Systems

Applications

Electronic Voting: Blockchain can provide a secure, transparent, and immutable record of
votes cast during elections. Voters can cast their votes online using blockchain-based voting
systems, and the blockchain ensures that votes cannot be tampered with or altered.

Voter Identity Verification: Blockchain can help verify the identity of voters using self-
sovereign identities (SSls), which give individuals control over their identity without
relying on a central authority.

Impact

Enhanced Transparency and Trust: Blockchain’s transparency ensures that votes are
recorded and counted accurately, making elections more trustworthy and less susceptible to
tampering or fraud.

Increased Accessibility: Blockchain-based voting systems enable remote voting, making it
easier for people to participate in elections, particularly those who may be unable to attend
polling stations due to disability, distance, or other factors.

Reduced Election Costs: By eliminating the need for physical voting infrastructure and
reducing the complexity of tallying votes, blockchain could reduce the overall cost of
conducting elections.

5. Blockchain in Intellectual Property and Digital Rights Management

Applications

Copyright Protection: Blockchain can be used to record the ownership of digital content,
such as music, movies, art, and software. It provides a secure, transparent record of who
owns what, ensuring that creators receive fair compensation for their work.
Smart Licensing: Blockchain-based smart contracts can be used to automate the licensing
and payment processes for digital content. When content is used or purchased, the
blockchain automatically executes royalty payments to the rightful owners.

Impact

Improved Copyright Enforcement: Blockchain provides a transparent and tamper-proof
record of intellectual property ownership, making it easier to track usage and prevent
unauthorized distribution or infringement.

Fairer Compensation for Creators: Blockchain ensures that creators are compensated
fairly for the use of their content, with transparent and automated royalty payments through
smart contracts.

Enhanced Efficiency: Blockchain eliminates the need for intermediaries (such as record
labels or distributors) in licensing agreements, enabling faster and more cost-effective
transactions for both creators and consumers.
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6. Blockchain in Identity Management

Applications

Self-Sovereign Identity (SSI): Blockchain can be used to create self-sovereign identities,
where individuals have full control over their personal data. They can share only the
necessary information with trusted parties, without relying on centralized authorities such as
governments or banks.

Digital Identity Verification: Blockchain-based digital identities can be used to verify
identity for a range of purposes, such as online banking, access to government services, and
traveling.

Impact

Increased Privacy and Control: Individuals can control who accesses their personal
information and for how long. This reduces the risk of identity theft and fraud.

Simplified Verification Processes: Blockchain makes it easier to verify identities digitally,
reducing the need for manual checks and paperwork. This can streamline processes in
sectors like banking, healthcare, and travel.

7. Blockchain in Energy

Applications

Decentralized Energy Trading: Blockchain can enable decentralized peer-to-peer energy
trading, where individuals or organizations can buy and sell energy directly with each other
without relying on centralized utilities.

Energy Tracking and Carbon Credits: Blockchain can track energy consumption and
carbon emissions, providing a transparent and immutable record for sustainability efforts
and ensuring that carbon credits are accurately tracked.

IV. METHODOLOGY

1. Data Collection

The research methodology includes a thorough review of secondary data, including academic
journals, industry reports, whitepapers, and case studies from various blockchain platforms.
Information on smart contracts, decentralized finance (DeFi), and blockchain’s broader applications
was gathered from sources like Ethereum documentation, research papers on blockchain
technology, and market analyses.

2. Case Study Analysis

Case st

udies of successful blockchain applications, particularly those using smart contracts, were

analyzed. These case studies include Ethereum’s use of smart contracts, IBM’s Food Trust
blockchain, and decentralized finance platforms such as MakerDAO and Compound.
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3. Comparative Analysis
A comparative analysis was conducted between traditional contract systems (such as legal

agreements mediated by lawyers) and blockchain-based smart contracts. This analysis considered
aspects such as cost, time efficiency, transparency, and the potential for fraud reduction.

Figure 1: Blockchain and Smart Contract Process Flow
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V. CONCLUSION

Blockchain technology has evolved significantly from its roots in cryptocurrency to become a
powerful tool for automating and securing transactions in various sectors. The advent of smart
contracts, enabled primarily by Ethereum, has expanded blockchain’s use cases beyond financial
transactions to applications in legal agreements, insurance, supply chain management, and more.
While blockchain presents immense opportunities for efficiency and transparency, challenges such
as scalability, security, and legal recognition of smart contracts remain. As blockchain continues to
mature and these challenges are addressed, its impact on industries and society will grow, fostering
new forms of decentralized applications and business models.
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