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1. INTRODUCTION

The music industry has undergone significant technological advancements, transitioning from
physical records to digital streaming. Despite this evolution, fundamental challenges remain,
particularly in areas such as artist compensation, royalty distribution, and ownership rights
management. The current system heavily relies on record labels, streaming platforms, and
performance rights organizations (PROs), which act as intermediaries in music distribution. These
entities control revenue distribution, delay royalty payments, and reduce transparency, leaving
artists with limited control over their earnings. As a result, many musicians struggle to receive fair

compensation and face difficulties in tracking and managing their intellectual property rights.

Blockchain technology has emerged as a disruptive solution to these long-standing issues, offering
a decentralized and transparent approach to music distribution. Unlike traditional systems,
blockchain eliminates intermediaries by enabling direct transactions between artists and fans. By
using smart contracts, payments and royalties can be automatically processed, ensuring instant and
fair compensation. Furthermore, every transaction is recorded on an immutable ledger, allowing
artists to verify their earnings in real-time and prevent unauthorized use of their work. This
revolutionary technology ensures that artists have greater financial independence and complete

ownership of their creative content.

A key example of blockchain’s application in the music industry is Imogen Heap’s 2015
experiment with Ujo Music, a blockchain-based music platform built on Ethereum. Heap released
her song "Tiny Human" on Ujo Music, using smart contracts to automate payments and licensing.
Through this system, fans could purchase the song directly using cryptocurrency, ensuring that
Heap received her earnings instantly and without third-party involvement. This demonstrated how
blockchain can create a transparent and equitable music ecosystem, where artists receive direct

payments, track revenue easily, and retain full ownership of their work.

This case study explores how Imogen Heap utilized blockchain for music distribution, examining
its implementation, benefits, challenges, and broader impact on the music industry. Additionally,
the study will highlight blockchain’s role in decentralizing creative industries, its alignment with
sustainable development goals (SDGs), and its potential for future adoption in music streaming,

royalty management, and intellectual property protection.



2. BACKGROUND

The music industry has undergone numerous technological advancements, transitioning from
physical records to digital streaming services. However, despite these innovations, artists continue
to face major challenges in royalty management, ownership rights, and revenue distribution.
Traditional systems are highly centralized, requiring artists to rely on record labels, publishers,
streaming platforms, and royalty collection agencies to distribute their music and collect earnings.
These intermediaries, while providing necessary services, take a significant percentage of an artist’s
revenue, leaving musicians with only a fraction of their earnings. Additionally, the process of
tracking and managing royalties is complex, leading to delayed payments, disputes over ownership,
and a lack of financial transparency.

2.1 The Challenges of Music Distribution and Royalty Management Before Blockchain

1. Dependence on Intermediaries
Before blockchain, artists had to rely on multiple third-party entities to manage their music
distribution and payments. Record labels, music publishers, and streaming services controlled most
of the revenue flow, and artists had little control over their earnings. These intermediaries handled
licensing, royalty collection, and distribution, but each took a percentage of the revenue, leaving
artists with a small share of their own work. Example: A typical streaming service pays less than
$0.004 per stream, and this amount is further divided among multiple parties, reducing the artist’s
actual earnings.

2. Delayed and Uncertain Payments
Royalties were not paid instantly in the traditional system. Instead, artists received payments
months or even years later due to complex financial processing systems. Different revenue
streams—such as streaming, digital downloads, radio plays, and live performances—were
managed by different organizations, resulting in slow and inefficient payments. Artists often did
not know how much they were owed or when they would get paid, leading to financial instability
for many musicians.

3. Lack of Transparency in Revenue and Streaming Data
One of the biggest issues in the traditional music industry was the lack of transparency in royalty
calculations. Artists had limited access to real-time data about their streams, purchases, and

earnings. Record labels and streaming platforms provided reports on revenue, but these were



difficult to verify. Example: An artist may be told they earned $10,000 from streaming, but without
an open and verifiable ledger, they had no way of knowing if this number was accurate. This lack
of transparency often led to disputes over payments and underreporting of earnings.

4. Ownership and Copyright Issues
Determining who owns a song (songwriter, producer, label, distributor) was often complicated due
to poor record-keeping and lack of centralized verification systems. Copyright disputes were
common, and unauthorized use of music was difficult to track. Artists who were not signed to major
labels struggled to claim royalties when their work was played on the radio, streamed online, or
used in commercial projects.

5. Music Piracy and Unauthorized Distribution
The rise of digital music made it easier to share files illegally, leading to massive revenue losses
for artists. Weak Digital Rights Management (DRM) systems made it difficult to prevent
unauthorized downloads and illegal streaming. Artists had no way of controlling how their music
was distributed, and illegal copies often circulated widely without proper compensation.

2.2 Why Blockchain Was Needed in the Music Industry

1. Lack of Direct Fan-to-Artist Transactions
Acrtists rarely had the ability to sell their music directly to fans without using an intermediary
platform like Spotify, Apple Music, or YouTube. Even when fans bought music, the artist received
payment only after multiple deductions and processing delays. Blockchain introduced the concept
of direct artist-to-fan transactions, allowing musicians to sell their work without relying on a
centralized entity.

2. Revenue Distribution Was Unfair and Slow
A single song’s revenue was divided between multiple stakeholders, with record labels taking 60-
80%, streaming platforms taking 10-20%, and the remaining amount being split among producers,
managers, and agents. Artists were often left with less than 10% of the total earnings. Example: If
a song generated $100,000, the artist might only receive $10,000 after deductions. Blockchain
enabled transparent and automated revenue distribution, ensuring fair compensation without
unnecessary delays.

3. Royalty Processing Was Complex and Error-Prone
Managing music rights across different platforms and countries was complicated and time-
consuming. Artists had to sign multiple contracts with streaming services, radio stations, and
royalty collection agencies, which made global music distribution difficult. Blockchain simplified

this process by automating royalty management, ensuring that every time a song was played or
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purchased, the artist was instantly and fairly compensated.

2.3 The Need for Blockchain in Music Distribution

The traditional system was inefficient and unfair, making it necessary to introduce a technological

breakthrough to resolve these problems. Blockchain provided a solution by offering a decentralized

and transparent approach to music distribution and royalty management.

1.

3.

Eliminating Intermediaries
Blockchain enabled direct payments from fans to artists, removing record labels,
publishers, and streaming platforms from the financial equation. This ensured that artists
retained a larger share of their earnings.

Providing Transparency in Transactions
Every purchase, stream, or licensing agreement was recorded on an immutable blockchain
ledger, allowing artists to track their earnings in real time. Unlike traditional platforms that
provided unverifiable reports, blockchain ensured full visibility over revenue distribution.
Automating Royalty Payments with Smart Contracts
Blockchain introduced smart contracts, which are self-executing agreements that
automatically distribute payments when predefined conditions are met. For example, when
a song was streamed or purchased, a smart contract instantly divided the payment among
the artist, producer, and collaborators, eliminating payment delays and human errors.
Creating an Immutable Ownership Record
Blockchain allowed artists to register their music on a tamper-proof ledger, ensuring that
ownership records could not be altered or deleted. This helped prevent copyright disputes

and unauthorized use of music.

Before blockchain, artists had limited control over their earnings and intellectual property.

Recognizing these challenges, Imogen Heap experimented with blockchain-based music

distribution, leading to the first-ever blockchain-powered music release with her song "Tiny

Human" on Ujo Music in 2015. This case study explores how blockchain revolutionized the music

industry, ensuring fair compensation, transparency, and secure ownership rights for artists.



3. BLOCKCHAIN BASICS

Blockchain technology is a decentralized, transparent, and secure digital ledger that records
transactions across a distributed network. Unlike traditional systems that rely on centralized
authorities such as record labels, publishers, and streaming platforms, blockchain enables direct
transactions between artists and fans, ensuring greater transparency, fair compensation, and

ownership protection.

3.1 Why Blockchain is Required in Music Distribution

1. Lack of Transparency and Delayed Payments
In the traditional music industry, artists often struggle with unclear royalty distribution and delayed
payments. Streaming platforms and record labels control revenue calculations, and artists have no
way to verify the exact number of streams or purchases. Payments must pass through multiple
intermediaries, causing delays that can last months or even years. Blockchain solves this by
recording all transactions on an immutable ledger, ensuring that every purchase or stream is
transparently tracked in real-time.

2. Dependence on Third-Party Intermediaries
The existing system forces artists to rely on record labels, publishers, and collection agencies to
manage their royalties and licensing. These intermediaries take a large share of the revenue, leaving
artists with only a small percentage of their actual earnings. Blockchain removes the need for
middlemen by enabling direct artist-to-fan transactions, allowing musicians to receive full payment
without deductions.

3. Ownership and Copyright Disputes
Determining who owns a song can be complicated, especially when multiple collaborators are
involved. Copyright disputes are common due to poor record-keeping and the lack of a centralized
verification system. Blockchain provides a tamper-proof ownership record, ensuring that every
song registered on the blockchain has a timestamped proof of ownership, making it easy to resolve
disputes and protect artists’ intellectual property.

4. Music Piracy and Unauthorized Distribution
Digital music is easily copied and distributed illegally, leading to massive revenue losses for artists.
Traditional Digital Rights Management (DRM) systems are often ineffective in preventing
unauthorized streaming and downloads. Blockchain offers a solution by storing music files and

licensing terms on a decentralized ledger, ensuring that only verified users who have purchased or
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streamed the music legally can access it.

3.2 How Blockchain is Helpful for Music Distribution

1. Smart Contracts for Automated Royalty Payments
Blockchain technology introduces smart contracts, which are self-executing agreements
programmed to automatically process payments based on predefined conditions. When a song is
streamed or purchased, a smart contract instantly divides and distributes the payment among the
artist, producer, and other collaborators without requiring manual intervention. This ensures fast,
error-free, and fair royalty distribution.

2. Direct Payments and Fair Compensation
By eliminating intermediaries, blockchain allows artists to receive payments directly from fans in
real-time. Instead of waiting for record labels or streaming platforms to process earnings, musicians
can use blockchain-based platforms like Ujo Music or Audius to sell their music instantly and retain
100% of their revenue.

3. Transparency in Streaming and Sales Data
Every music transaction—whether it’s a purchase, stream, or licensing agreement—is recorded
permanently and transparently on the blockchain. This allows artists to track their earnings in real-
time, ensuring that they are fairly compensated for every stream and sale. Unlike traditional
systems, where revenue reports are controlled by record labels and platforms, blockchain provides
full visibility over financial transactions, reducing the chances of fraud or underreporting of
earnings.

4. Immutable Ownership Records
Blockchain ensures that music rights and licensing agreements are securely stored, preventing
ownership disputes and copyright violations. Each music file registered on the blockchain is linked
to an immutable digital signature, making it impossible to alter or manipulate ownership records.
This gives artists greater control over their intellectual property, ensuring that no one can steal,
claim, or modify their work without permission.

5. Decentralized Music Platforms
Blockchain has enabled the rise of decentralized music platforms, where artists can upload,
distribute, and monetize their music without relying on major corporations. Platforms like Audius,
Opus, and Resonate allow musicians to retain full creative and financial control, reducing
dependency on streaming giants like Spotify and Apple Music. These platforms operate on
transparent, blockchain-based payment systems, ensuring fair revenue sharing between artists and

contributors.



4. USE CASE OVERVIEW

Blockchain technology has disrupted multiple industries by providing decentralization,
transparency, and automation, making transactions more secure and efficient. One of the most
promising applications of blockchain is in the music industry, where it addresses key challenges
such as royalty management, fair compensation, ownership rights, and piracy.

British singer-songwriter Imogen Heap became a pioneer in blockchain-based music distribution
when she released her song "Tiny Human" on Ujo Music, an Ethereum-powered decentralized
platform, in 2015. This case study explores how blockchain was used to enable direct artist-to-fan
transactions, automate royalty payments, and create immutable ownership records, ensuring fair

compensation and transparency in the music industry.

4.1 Obijective
The primary objective of this use case is to analyze how blockchain technology revolutionizes
music distribution by:
e Eliminating intermediaries such as record labels and streaming platforms, ensuring artists
receive full compensation.
e Providing transparency in royalty payments by recording transactions on an immutable
blockchain ledger.
e Automating royalty distribution through smart contracts, enabling instant and fair
payments.
e Ensuring secure ownership verification to prevent disputes over music rights.
e Exploring the broader impact of blockchain on music licensing, distribution, and revenue
models.
This case study examines how Imogen Heap’s initiative with blockchain-based music distribution

serves as a model for future decentralized music platforms.

4.2 Scope
The scope of this use case extends beyond Imogen Heap’s individual experiment and explores how
blockchain can be applied industry-wide for:

e Decentralized music platforms that allow artists to control their work and earnings.

e Smart contracts for royalty automation, reducing delays and human errors.

e Transparent revenue tracking, ensuring artists can verify earnings in real time.

o Elimination of piracy and unauthorized distribution through secure blockchain ownership
7



records.
e Comparing blockchain-based music distribution with traditional royalty management
models.
This study focuses on Ethereum’s role in enabling blockchain-based music distribution and
explores how platforms like Ujo Music, Audius, and Opus are shaping the future of the industry.

4.3 How Imogen Heap Used Blockchain for Music Distribution
Imogen Heap’s use of blockchain for music distribution was a response to the inefficiencies in the
traditional system. By leveraging Ethereum’s blockchain and smart contracts, Heap was able to:

o Release her song "Tiny Human" on Ujo Music without a traditional record label.

e Allow fans to purchase the song using Ethereum (ETH) for instant payments.

o Use smart contracts to automatically split revenue among contributors.

e Securely store licensing and ownership rights on the blockchain ledger.
By implementing blockchain technology, Heap demonstrated how artists can retain creative and
financial control over their work, setting a precedent for future decentralized music distribution

models.

4.4 Technical Implementation of Blockchain in Music Distribution

Blockchain Components Used in This Use Case
o Ethereum Blockchain — The decentralized network that facilitated transactions.
o Smart Contracts — Automated scripts that executed royalty payments instantly.
o Cryptocurrency (ETH) — Used for direct payments from fans to artists.

o Immutable Ledger — Stored ownership and licensing information securely.

How It Worked
A fan purchased "Tiny Human" using Ethereum (ETH).

A smart contract automatically processed the payment and distributed earnings.
Ownership details were stored on the blockchain, ensuring transparency.

The transaction was permanently recorded, preventing disputes over royalties.

AN N NN

By utilizing these blockchain components, Ujo Music eliminated the need for middlemen,

automated payments, and ensured full transparency in music distribution.

4.5 Business and Financial Impact of Blockchain in Music
The implementation of blockchain in music distribution had significant financial benefits for artists:
e Fair Compensation — Artists retained a greater share of their earnings.

e Instant Payments — Smart contracts eliminated delays in royalty distribution.

8



Cost Reduction — Middlemen fees were removed, reducing operational expenses.
Global Accessibility — Blockchain enabled borderless transactions, allowing fans

worldwide to purchase music.

This use case proved that blockchain could be a game-changer in ensuring financial independence

for musicians, making the industry more equitable and artist-driven.

4.6 Smart Contracts and Royalty Distribution

One of the key innovations in this use case was the automation of royalty payments using
smart contracts.

How Smart Contracts Improved Royalty Distribution

Predefined conditions were set in the contract, ensuring automatic revenue splits.
Payments were processed instantly, eliminating manual calculations and errors.

Acrtists and collaborators received payments directly, without intermediaries.

Transactions were permanently recorded, preventing fraud and revenue disputes.
Example:

If a song was priced at 1 ETH, the smart contract could automatically split the revenue:
50% to the artist

30% to the producer

20% to other contributors

This self-executing payment model ensured fair and timely compensation for all involved

parties.

4.7 Intellectual Property Protection and Ownership Verification

Blockchain also provided secure and immutable ownership records, preventing
unauthorized use of music.

Every purchase, stream, and licensing agreement was recorded on the blockchain, ensuring
permanent and verifiable ownership records.

Artists could track where and how their music was used, reducing the risk of piracy.
Copyright disputes were minimized, as the blockchain provided a timestamped proof of
ownership.

By ensuring that intellectual property rights were securely managed, blockchain

empowered artists to retain control over their work.

4.8 Decentralized Music Platforms Inspired by This Use Case

Following the success of Imogen Heap’s blockchain-based music release, several other platforms

have emerged to enable decentralized music distribution:

9



o Audius — A decentralized streaming platform that allows artists to retain full creative
control.
o Opus — A blockchain-powered royalty management and licensing solution.
o Resonate — A music-sharing cooperative that ensures fair revenue distribution.
These platforms continue to build upon the foundation set by Ujo Music, using blockchain to

eliminate intermediaries, ensure transparency, and automate payments.

4.9 Future Scope of Blockchain in the Music Industry
The adoption of blockchain in music distribution is still in its early stages, but its potential impact
is immense. Future developments could include:
e Scalability improvements with Ethereum 2.0, reducing transaction costs.
e Integration of NFTs (Non-Fungible Tokens) to allow unique ownership rights over digital
music.
e Expansion of decentralized music ecosystems, where artists control streaming, licensing,
and monetization.
o Development of regulatory frameworks to support blockchain-based royalty distribution.
As blockchain technology evolves, it could completely transform how music is distributed,

monetized, and owned, creating a fairer and more transparent industry for artists and fans alike.

Imogen Heap’s blockchain-based music release demonstrated that artists no longer need to rely on
record labels and streaming services to distribute and monetize their work. By using Ethereum’s
smart contracts and decentralized transactions, Heap successfully proved that artists can sell music

directly to fans, receive instant payments, and maintain full control over their intellectual property.

Despite challenges such as high transaction fees and slow adoption, blockchain’s ability to increase
transparency, automate royalty payments, and prevent piracy makes it a transformative force in the
music industry. With further innovation and wider adoption, blockchain is poised to redefine the

future of digital music distribution.
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Artist Uploads Music to Blockchain Platform
(Ujo Music, Ethereum)
Smart Contract is Created
(Royalty Distribution Automated)

@rchases Song Using Ethereum (ETH)

@ Contract Executes Payment & Splits Revenue

Transaction is Recorded on the Blockchain
(Immutable Ledger)

@am{ Contributors Receive Instant Pa@

Ownership Rights Secured
(Proof of Ownership & Licensing)

Fig 4.1: Blockchain-Based Music Distribution
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The above Fig 4.1 illustrates the workflow of blockchain-based music distribution,
highlighting how Imogen Heap leveraged Ethereum and smart contracts to automate
royalty payments and secure ownership rights.

The process begins when the artist uploads music to a blockchain-powered platform such as
Ujo Music. A smart contract is then created, defining the royalty distribution rules for
contributors. Fans can purchase the song using Ethereum (ETH), triggering the smart
contract execution. The smart contract automatically splits the revenue between the
artist and collaborators, ensuring instant payments without intermediaries.

Once the transaction is complete, it is permanently recorded on the blockchain, providing
transparency and proof of ownership. This immutable ledger ensures that rights are
protected, piracy is minimized, and revenue distribution remains fair and verifiable. The
artist and contributors receive their earnings immediately, overcoming the delays and
inefficiencies of traditional music distribution systems.

This flowchart demonstrates how blockchain technology eliminates intermediaries, enhances
transparency, and provides artists with financial independence, setting the foundation
for decentralized music platforms.

12



5. IMPLEMENTATION

The implementation of blockchain-based music distribution in this use case focuses on Ethereum
smart contracts to automate royalty payments, ownership verification, and direct artist-to-fan
transactions. This section details how smart contracts are used to manage music purchases,

distribute revenue, and secure intellectual property rights.

5.1 System Architecture for Blockchain-Based Music Distribution
The system follows a decentralized architecture built on Ethereum’s blockchain. It includes the
following key components:
1. Ethereum Smart Contracts — Automate royalty payments and licensing agreements.
2. Decentralized Storage (IPFS or Arweave) — Stores music files securely without a central
server.
3. Cryptocurrency Payments (ETH or ERC-20 Tokens) — Fans purchase music directly
using digital currency.
4. Blockchain Ledger — Maintains a transparent, immutable record of transactions and

ownership.

5.2 Smart Contract Implementation for Music Distribution

The smart contract is responsible for:
e Uploading music metadata (song name, artist, contributors).
o Defining revenue split among collaborators.
e Processing direct payments from fans to artists.

e Recording ownership and licensing rights immutably on the blockchain.

Smart Contract Code (Solidity) for Music Royalty Payments

Below is an example Ethereum smart contract that automates music sales and royalty distribution:

/I SPDX-License-ldentifier: MIT
pragma solidity ~0.8.0;

contract MusicRoyaltyDistribution {
address public artist;
address public producer;

address public collaborator;

13



uint public songPrice = 0.1 ether; // Price of the song in ETH

/I Define revenue split

uint public artistShare = 60; // 60%

uint public producerShare = 25; // 25%
uint public collaboratorShare = 15; // 15%

constructor(address _producer, address _collaborator) {
artist = msg.sender; // The artist deploys the contract
producer = _producer;
collaborator = _collaborator;

// Function for fans to purchase the song
function purchaseSong() public payable {

require(msg.value == songPrice, "Incorrect payment amount™);

uint artistAmount = (msg.value * artistShare) / 100;
uint producerAmount = (msg.value * producerShare) / 100;

uint collaboratorAmount = (msg.value * collaboratorShare) / 100;

payable(artist).transfer(artistAmount);
payable(producer).transfer(producerAmount);

payable(collaborator).transfer(collaboratorAmount);

/I Function to update song price (only artist can change)
function updateSongPrice(uint newPrice) public {
require(msg.sender == artist, "Only the artist can change the price");

songPrice = newPrice;

5.3 How This Smart Contract Works

1. Deployment — The artist deploys the smart contract with predefined revenue splits.

14



2. Fans Purchase the Song — A user sends ETH to the smart contract to buy the song.
3. Automated Royalty Distribution — The contract splits the payment automatically:
o 60% to the artist
o 25% to the producer
o 15% to a collaborator
4. Ownership and Licensing Verification — The transaction is recorded on the blockchain,
ensuring transparency.

5. Updates — The artist can change the song price anytime, ensuring flexibility.

5.4 Storing Music Files on Decentralized Storage (IPFS or Arweave)
Since Ethereum cannot store large music files, we use IPFS (InterPlanetary File System) or
Arweave to store the song securely. The file’s hash (CID) is stored on the blockchain to verify
authenticity.
Uploading the Song to IPFS

1. Use an IPFS service like Pinata or Fleek to upload the music file.

2. Retrieve the content identifier (CID) from IPFS.

3. Store the CID in the blockchain smart contract, linking it to the artist's wallet.
Example IPFS CID stored on Ethereum:

string public ipfsHash = "QmXoYzXbF2z8FeT8uG5YmE6aD3u9G7QJLTkLcXGpJlhpazZ™,

Now, anyone who purchases the song receives access to the IPFS hash, verifying ownership

without needing centralized servers.

5.5 Benefits of This Implementation
For Artists
¢ Fair Compensation — Receives instant payments without label cuts.
e  Ownership Protection — Blockchain records undisputable proof of ownership.
e  Global Accessibility — Fans worldwide can purchase music via Ethereum.
For Fans
e Direct Support to Artists — No middlemen take a percentage.
e Transparent and Verifiable Ownership — Song purchases are stored immutably.
e  Access to Exclusive Content — Fans can access limited-edition NFTs or unlockable music

files.

15



5.6 Challenges and Future Enhancements
Current Challenges
o High Gas Fees — Ethereum transactions can be expensive.
e Crypto Knowledge Required — Some fans may struggle with using ETH wallets.
e Legal and Licensing Uncertainty — Governments are still defining regulations for
blockchain-based royalties.
Future Enhancements
o Layer-2 Scaling (Polygon, Optimism) — Reducing transaction fees.
o NFT Integration — Selling exclusive music as NFT collectibles.

o More Blockchain Options — Exploring Solana or Hyperledger for scalable solutions.

This implementation of blockchain-based music distribution using Ethereum smart contracts
demonstrates how artists like Imogen Heap can eliminate intermediaries, automate payments, and
secure their intellectual property. By using decentralized storage (IPFS) and smart contracts, music
distribution becomes more transparent, efficient, and fair for both artists and fans.

This model can be expanded into NFT-based music ownership, decentralized music streaming, and
Web3 artist-driven platforms, shaping the future of the music industry.

16



6. ADVANTAGES

The use of blockchain technology in music distribution offers several advantages over
traditional systems by ensuring transparency, automation, fair compensation, and security.
In the case of Imogen Heap’s implementation using Ujo Music, blockchain revolutionized

royalty management, artist revenue models, and intellectual property protection.

6.1. Eliminates Intermediaries for Fairer Revenue Distribution

Traditional music distribution involves record labels, publishers, streaming platforms, and
collection agencies, which take significant cuts from an artist’s revenue. Blockchain
removes these intermediaries, allowing artists to receive 100% of their earnings through

direct transactions with fans.

6.2. Automated and Instant Royalty Payments Using Smart Contracts

In the traditional system, royalty payments can take months or even years due to complex
processing. Blockchain-based smart contracts automate this process, ensuring that revenue
is instantly split and distributed among artists, producers, and collaborators when a fan

purchases a song.

6.3. Transparent and Verifiable Transactions
Artists often struggle to track how much they have earned from streaming and sales. With
blockchain, all transactions are recorded on an immutable ledger, allowing artists to view

real-time earnings and preventing fraud or hidden deductions.

6.4. Ownership Protection and Copyright Security

Blockchain provides permanent proof of ownership, ensuring that artists retain full control
over their music rights. Since ownership records are timestamped and immutable, they

cannot be altered or manipulated, reducing copyright disputes and unauthorized use.

6.5. Reduction in Music Piracy and Unauthorized Distribution

17



Digital music piracy is a major challenge in the industry. Blockchain-based DRM (Digital
Rights Management) ensures that only verified users who have legally purchased or

streamed a song can access it, reducing illegal distribution and piracy.

6.6. Global Accessibility and Borderless Transactions

Blockchain operates without geographical restrictions, enabling artists to sell their music
to fans worldwide without dealing with currency exchange fees or banking delays.
Payments in Ethereum (ETH) or other cryptocurrencies allow seamless borderless

transactions.

6.7. Decentralized Storage for Secure Music Hosting

Instead of using centralized servers that can be hacked or manipulated, blockchain-based
platforms store music files on decentralized storage networks such as IPFS (InterPlanetary
File System). This ensures data security and prevents loss of ownership records.

6.8. Artists Maintain Pricing Control
Unlike traditional platforms where record labels and streaming services set prices,
blockchain-based platforms allow artists to determine their own pricing and even introduce

dynamic pricing models based on demand.

6.9. Smart Licensing and Permissioned Access
Blockchain allows artists to create customized licensing agreements, ensuring that
producers, remixers, or commercial users can access music only under predefined smart

contract conditions. This prevents unauthorized exploitation of music rights.

6.10. Encourages a New Economy with NFTs and Tokenized Music
With blockchain, artists can create unique digital assets (NFTs) for music ownership,
special editions, or exclusive content. This opens new revenue streams beyond traditional

streaming, allowing fans to invest in limited-edition digital collectibles.
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7. CHALLENGES

While blockchain offers numerous advantages in music distribution, its implementation

also

presents challenges that must be addressed for widespread adoption. This section

explores the

technical, financial, and regulatory obstacles faced in Imogen Heap’s use case with Ujo

Music and blockchain-based music distribution in general.

7.1. High Transaction Fees (Gas Fees on Ethereum)

@)

@)

Blockchain networks, especially Ethereum, require gas fees to process transactions.
When purchasing a song or executing a smart contract, fans and artists must pay gas
fees, which can sometimes be higher than the price of the song itself.

Example: If a fan buys a song for $2 (in ETH) but has to pay S5 in gas fees, it

discourages adoption.

7.2. Limited Scalability and Slow Transactions

O

Public blockchains like Ethereum can only handle a limited number of transactions
per second.
As more artists and fans use the system, network congestion increases, leading to

slower processing times and higher fees.

7.3. Complexity of Using Cryptocurrency for Payments

O

Many fans are not familiar with cryptocurrency wallets or how to buy ETH to purchase
music.
Crypto wallets, private keys, and exchange platforms can be confusing for non-

technical users.

7.4. Lack of Mainstream Adoption and Awareness

o The majority of artists, record labels, and fans still rely on traditional music platforms

e}

like Spotify and Apple Music.

Many musicians are unaware of how blockchain works and may be hesitant to switch.

7.5. Regulatory and Legal Uncertainty

e}

Blockchain-based music platforms do not yet have clear legal frameworks for royalty

management and copyright enforcement.
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o Different countries have varying regulations on cryptocurrency transactions, smart
contracts, and digital rights.
7.6. Irreversible Transactions and Smart Contract Risks
o Blockchain transactions are permanent and cannot be reversed, meaning that errors
in royalty distribution cannot be undone.
o Smart contracts are only as good as the code they are written with—bugs or
vulnerabilities can lead to financial losses.
7.7. Security Concerns and Digital Rights Management (DRM) Limitations
o While blockchain provides proof of ownership, it cannot prevent someone from
illegally copying and distributing music files outside of the system.
o Decentralized storage (IPFS, Arweave) does not encrypt files by default, making piracy
prevention challenging.
7.8. Lack of Industry-Wide Standards
o There is no universal blockchain framework for music distribution, meaning that
different platforms use different standards, leading to compatibility issues.
o Example: Ujo Music, Audius, and other platforms operate independently without a
standardized licensing and payment protocol.
7.9. Dependency on Internet and Digital Infrastructure
o Blockchain requires constant internet connectivity, which limits accessibility in
developing countries.
o If a blockchain music platform goes offline, accessing previously purchased music
might be difficult.
7.10. Resistance from Major Record Labels and Streaming Platforms
o Major record labels and streaming platforms like Spotify, Apple Music, and YouTube
profit from the current centralized system and may resist blockchain adoption.
o They may oppose decentralized distribution models because it disrupts their revenue

streams.
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8. CONCLUSION

The blockchain-based music distribution model demonstrated by Imogen Heap’s use of Ujo Music
provides a powerful alternative to traditional music distribution systems. By leveraging Ethereum
smart contracts, decentralized storage, and transparent transactions, blockchain enables direct
artist-to-fan sales, automated royalty distribution, and secure ownership verification. This
eliminates intermediaries, ensures instant payments, and empowers artists to retain control over
their music rights.

Despite its advantages in transparency, efficiency, and fair compensation, blockchain adoption in
the music industry faces challenges, including high transaction fees, limited scalability, legal
uncertainties, and resistance from established record labels. However, with advancements in
Ethereum 2.0, Layer-2 scaling, NFT integration, and improved blockchain regulations, many of
these challenges can be mitigated.

The success of decentralized music platforms such as Ujo Music, Audius, and Opus signals a shift
towards a fairer and more artist-centric music industry. As blockchain technology continues to
evolve, it has the potential to redefine the global music ecosystem, providing a transparent,
efficient, and equitable platform for both artists and listeners.

By addressing scalability issues, improving user accessibility, and fostering industry
collaborations, blockchain could become the standard for digital music distribution, ensuring that
artists are fairly compensated, fans can directly support creators, and intellectual property is

protected without centralized control.
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9. SDG’s ADDRESSED

Blockchain-based music distribution aligns with several United Nations Sustainable Development
Goals (SDGs) by promoting fair compensation, innovation, economic growth, and responsible
digital consumption. The following SDGs are addressed in this use case, along with justifications:

SDG 8: Decent Work and Economic Growth

Justification: The blockchain-based music distribution model eliminates intermediaries, ensuring
that artists receive fair compensation through direct payments. By automating royalty distribution
with smart contracts, artists and contributors receive instant and transparent earnings, promoting
financial independence and sustainable economic growth in the music industry.

SDG 9: Industry, Innovation, and Infrastructure

Justification: Blockchain technology provides a decentralized digital infrastructure for music
distribution, replacing traditional centralized platforms controlled by record labels and streaming
services. By utilizing Ethereum smart contracts and decentralized storage, this model fosters
innovation in royalty management, digital ownership, and transparent revenue distribution, making
the music industry more efficient and artist-driven.

SDG 10: Reduced Inequalities

Justification: Traditional music distribution systems favor major record labels, leaving
independent artists with limited opportunities and lower earnings. Blockchain allows independent
musicians to directly distribute and monetize their music, reducing economic disparities and
ensuring that all artists, regardless of industry status, receive fair compensation.

SDG 12: Responsible Consumption and Production

Justification: Blockchain ensures transparent and ethical music consumption by allowing fans to
directly support artists without corporate intermediaries. Every transaction is recorded on an
immutable ledger, preventing fraud, unfair royalty distribution, and unauthorized use of music,
ensuring sustainability and fairness in the digital music economy.

SDG 16: Peace, Justice, and Strong Institutions

Justification: Copyright disputes, revenue manipulation, and piracy have long plagued the music
industry. Blockchain provides tamper-proof ownership verification and automated licensing
agreements, ensuring that artists retain control over their intellectual property. This enhances

fairness, justice, and trust in digital music transactions while preventing fraud and exploitation.
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