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Abstract— Blockchain, the foundational technology behind
Bitcoin, has the potential to revolutionize the digital economy
by transforming how we communicate and transact online. By
enabling the secure and transparent exchange of encrypted
data across peer-to-peer (P2P) networks, blockchain enhances
information security and trust. This has sparked growing
interest in its applications across diverse business sectors. Its
decentralized structure introduces the concept of a token
economy, where revenue is directly distributed to content
creators and service users who generate value within the
ecosystem. This paper explores the evolution and
interconnectedness  of  blockchain  technology  and
cryptocurrencies, highlighting how they are shaping new
business models and fostering the development of a token
economy. As a transformative technology, blockchain is
poised to establish innovative protocols that underpin a new
economic paradigm in the future.
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|I. INTRODUCTION: UNRAVELING BLOCKCHAIN IN THE
WORLD OF MYSTERY NO

Edgar Allan Poe’s The Purloined Letter is a classic
mystery known for its suspense and plot twists. The story
follows a noble lady who enlists help to find her stolen
letter, last seen with Minister D, who previously threatened
her with it. Despite a thorough police search, the letter
remains missing. The investigation is handed to Dupin,
who cleverly deduces the letter is hidden in plain sight,
inside the letter holder at the Minister’s office. Dupin
replaces it with a fake to retrieve it. Minister D’s
confidence in hiding the letter in an obvious location, rather
than a secure one, illustrates a paradox: overcomplicated
security can weaken protection. The story’s brilliance lies
in the revelation that the most obvious place is often
overlooked.

Il. FROM MYSTERY FICTION TO REALITY: AN IDEA TAKES
SHAPE

It’s unclear if Poe, writing in the early 1800s, recognized
the benefits of the information-sharing method depicted in
The Purloined Letter. Over 200 years later, the concept he
introduced aligns closely with blockchain technology.
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Blockchain enhances data security and transparency by
sharing encrypted information among network participants,
preventing monopolization of data. Unlike traditional
centralized systems, blockchain's decentralized nature
makes it harder for any single node to manipulate
information, as data is distributed across multiple nodes
[1]. This setup also makes external hacking more difficult.
Much like Minister D’s strategy of hiding the letter in plain
sight, blockchain secures information by distributing it
across the network, protecting against attacks.

A.The Backbone Of
Technology

Bitcoin, proposed by the anonymous Satoshi Nakamoto,
revolutionized the financial system by enabling secure,
decentralized transactions between anonymous parties [2].
Blockchain, the underlying technology behind Bitcoin, is
expected to reshape communication and create a new
economic system [3-4]. It is a distributed ledger system
where transaction details are verified by participants in a
peer-to-peer (P2P) network [5-6]. Verified transactions are
added to blocks, which cannot be modified once included
in the chain. Blockchain eliminates the need for a central
trusted entity, as all transactions are validated by network
consensus [7]. Bitcoin, the first global decentralized
cryptocurrency, demonstrates the practical application of
blockchain. As blockchain technology evolves, its potential
to decentralize and tokenize not just currency but other
assets grows. With its focus on security and trust,
blockchain is well-suited for the financial sector, gaining
popularity following Bitcoin’s emergence in 2009. In
Bitcoin’s blockchain, transactions are validated through
consensus and stored in blocks, with miners receiving
compensation in bitcoins [8]. Even without intermediaries,
transactions between anonymous participants remain
secure.

Cryptocurrencies:  Blockchain

B. Building Trust With Blockchain: Business Applications
And Opportunities

The Economist (2015) referred to blockchain as "The

Trust Machine," predicting its ability to perform reliable
transactions without human intervention.
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Unlike fiat money, which is controlled by governments,
Bitcoin, created by an anonymous developer, represents a
decentralized currency system. Table | highlights the
difference between fiat money and cryptocurrencies. While
cryptocurrencies have shown price volatility, they highlight
the potential of blockchain-based business models, with
over 1,400 cryptocurrencies in circulation worldwide [9].
Blockchain enhances trust, reduces costs, and eliminates
intermediaries by enabling direct transactions, such as
through smart contracts. For example, SyncFab, a U.S.-
based blockchain startup, connects buyers directly with
manufacturers, protecting intellectual property (IP) and
tracking components in real-time for supply chain
management. Similarly, BiolPSeeds, a Taiwanese startup,
facilitates collaboration among biomedical researchers,
using blockchain to encrypt and securely share research
information. While blockchain is not a universal solution,
its ability to improve transaction reliability and efficiency
makes it promising in industries requiring transparent and
reliable transactions. Companies like Walmart and Maersk
are already utilizing blockchain for food traceability and
logistics, respectively. In Sweden, blockchain enhances
land registration transparency. While much research has
focused on blockchain’s security and privacy, its potential
business applications remain underexplored [10]. This
article examines the evolution of blockchain technology
and cryptocurrencies, their interconnection, and their role
in creating a token economy through new business models.

THE DIFFERENCE BETWEEN FIAT MONEY AND CRYPTOCURRENCIES

TABLE |

Aspect Fiat Money Cryptocurrencies
Issuing Central government Decentralized;
Authority or national banks created by
anonymous
developers or
organizations
Physical Physical (banknotes, Digital only (no
Form coins) and digital physical form)
Value Generally stable, Highly volatile,
Stability regulated by central | market-driven value
authorities
Control Controlled by Decentralized,

central authority
(government)

controlled by
blockchain network

Transaction

Requires

Peer-to-peer

Process intermediaries transactions without
(banks, payment intermediaries
systems)
Security Secured by Secured by
government cryptography and
regulations and blockchain
central banks technology
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Transparency Transactions are Transactions are
private and public on a
centralized decentralized ledger

Legal Status | Recognized as legal Not universally
tender by recognized, legality
governments varies by country
Examples USD, EUR, INR, Bitcoin, Ethereum,
GBP Ripple, Litecoin
Transaction Can be slow, Generally faster,

Speed dependent on depending on the
intermediaries blockchain network
Scalability Limited by Can be highly
traditional financial scalable with the
infrastructure right technology
Inflation Controlled by No inflation control,
Control central banks but limited supply

(monetary policy)

(e.g., Bitcoin’s 21
million cap)

I1l. FROM PAYMENTS TO PLATFORMS: BLOCKCHAIN'S
INDUSTRIAL EVOLUTION

Melanie Swan, author of Blockchain: Blueprint for a
New Economy, outlines three phases of blockchain
development [3]. In Blockchain 1.0, cryptocurrencies like
Bitcoin innovate the currency system, introducing a
decentralized global financial model. Blockchain 2.0, seen
in Ethereum's Smart Contracts, enables autonomous
contracts that execute automatically without a trusted third
party [11]. This expands blockchain’s use beyond Bitcoin
into broader applications. Blockchain 3.0 represents its
widespread adoption, becoming the foundation of the 4th
Industrial Revolution and influencing various sectors
beyond finance. Initially, blockchain interest focused on
cryptocurrency volatility, but cryptotokens now represent a
new business model, offering alternatives to traditional
payment systems [12]. Blockchain is evolving rapidly, with
improvements in scalability, consensus algorithms, and
performance. As technology advances, blockchain is
expected to play a major role in real-world business models
[13].

A.The Mechanisms of Consensus
Network

Bitcoin, the first generation blockchain, uses a proof of
work (PoW) consensus mechanism, where transactions are
validated by network nodes through mining, which requires
significant time and computing power [1]. While PoW
ensures security, it is slow, taking 10 minutes to form a
block and processing just seven transactions per second [1].
To address these limitations, alternative mechanisms like
proof of stake (PoS), delegated proof of stake (DPaoS), and
practical Byzantine fault tolerance (PBFT) have emerged.

in a Decentralized
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PoS prioritizes nodes with more coins, while DPoS
delegates authority to top nodes selected by voting,
improving efficiency. PBFT, mainly used in private
blockchains, enhances security by having one leader node
communicate with others, preventing hard forks but
slowing down with larger networks [14-15]. Table Il

Newer consensus mechanisms are designed to balance
decentralization with speed. A recent evaluation by China's
CCID ranked public blockchain platforms based on
technology, applicability, and innovation. Bitcoin, with
lower scores, is surpassed by Ethereum (2nd generation)
and EOS (3rd generation), which offer improved scalability

compares PoW,

PoS, DPoS and PBFT consensus

and performance [15].

mechanisms.
TABLEII
COMPARISON OF POW, PoS, DPOS AND PBFT
Feature Proof of Work (PoW) Proof of Stake (PoS) Delegated Proof of Stake Practical Byzantine
(DP0S) Fault Tolerance (PBFT)
Consensus Miners solve complex Validators are chosen Stakeholders vote for a A consensus algorithm
Mechanism mathematical problems to based on their stake small set of validators to | that relies on a fixed set of
validate transactions. (number of coins held). confirm transactions. trusted nodes to agree on a
transaction.
Security High, due to Security depends on the Vulnerable to High, as it involves
computational difficulty in amount of coins held by centralization due to multiple rounds of
solving blocks. validators. limited number of consensus between nodes.
validators.
Scalability Low, due to high Higher scalability than More scalable than PoW High, as it focuses on a
computational PoW due to less energy and PoS as fewer nodes limited set of validators
requirements and network consumption. validate transactions. and uses fewer
congestion. communication rounds.
Energy Very high, as miners use a | Low, as validators do not Low, as only a small Low, as it requires fewer

Consumption

significant amount of
energy for calculations.

perform intensive
computations.

number of validators
participate in block
validation.

nodes to reach consensus
and avoid complex
computations.

Transaction
Speed

Slower, especially in
networks with high
congestion (e.g., Bitcoin).

Faster than POW due to
reduced processing
requirements.

Faster than both PoW and
PoS, with quick validation
from selected validators.

Very fast, as consensus is
achieved quickly among a
limited set of trusted
nodes.

Decentralization

High, as anyone with
computational power can
participate.

Moderately decentralized,
depends on the
distribution of stakes.

Less decentralized, as only
a few delegates are
responsible for validation.

Low, as consensus relies
on a small number of
trusted nodes, potentially
leading to centralization.

Block Rewards

Miners receive block
rewards and transaction

Validators earn rewards

proportional to their stake.

Validators (delegates)
receive rewards, and

Nodes do not receive
block rewards but may be

fees. voters can be incentivized compensated for their
as well. work.
Examples Bitcoin, Ethereum (pre- Ethereum 2.0, Cardano, EOS, TRON, Steemit. Hyperledger, Zilliga,
2.0), Litecoin. Polkadot. Tendermint.

B. Understanding Blockchain Categories: Public, Private,
And Consortium

Blockchain exists in various forms based on its
application, as described in Table Ill. Public blockchains,
like Bitcoin, are open to all users but face scalability issues
due to the large number of participants and the
computationally intensive consensus process [10]. Private
blockchains limit participation to authorized nodes,
allowing businesses to customize models.
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Although criticized for lacking full decentralization,
private blockchains offer fast, stable systems with
transparent transactions, as no mining is needed [13].
Consortium blockchains are a hybrid, with a limited
number of preselected nodes. They provide security,
maintain decentralization, and address scalability and
transaction speed issues [13]. Figure | presents a vein
diagram of different types of blockchain.



International efforts like R3CEV and Hyperledger are
working on blockchain platform ecosystems. R3CEV, led
by R3 and involving major financial institutions, focuses on
decentralized financial services [14]. Hyperledger, an open-
source project under the Linux Foundation, is developing
customizable blockchain platforms for corporate use [11].
As  blockchain's
interconnectivity among platforms
Technologies like Sidechain and Cosmos are being
developed to enable secure cryptocurrency trading and
interoperability between various blockchains [14-15].
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industrial  applications

becomes

grow,
crucial.
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Permissionless
Blockchain

Public Blockchain

Centralized Control

Permissioned
Blockchain

2

Private Blockchain
Single-authority
Control

Consortium Blockchain
Multi-authority
Control

Hybrid
Blockchain
Permissionless
Single-authority
Control

FIGURE | Vein diagram of different types of blockchains

TABLE I

DIFFERENT TYPES OF BLOCKCHAINS

Feature

Public Blockchain

Private Blockchain

Consortium Blockchain

Access Control

Open to everyone; anyone can join
and participate.

Restricted access; only authorized
participants can join.

Controlled by a group of organizations, not
open to all.

Consensus
Mechanism

Decentralized, relies on consensus
algorithms like PoW, PoS, etc.

Centralized or permissioned, can
use PoA (Proof of Authority) or
other mechanisms.

Partially decentralized; consensus is
achieved by a group of trusted nodes.

Transparency

Fully transparent; anyone can view
transactions.

Limited transparency; only
authorized participants can view
the data.

Limited transparency; only members of the
consortium can view the data.

Security

High security due to
decentralization and the need for
consensus from all participants.

Security relies on the trusted
central authority or permissioned
nodes.

Security depends on the trust within the
consortium; may use various permissioning
methods.

Scalability

Lower scalability due to high
decentralization and consensus
requirements.

High scalability, as it is centralized
or uses fewer trusted nodes.

Moderate scalability, as fewer nodes
participate than in a public blockchain but
more than in a private one.

Transaction
Speed

Slower, due to the need for
consensus from many nodes.

Faster transactions, as fewer nodes
are involved.

Faster than public blockchains but can vary
based on the number of consortium
members.

Use Cases

Suitable for cryptocurrency,
decentralized applications, and
open-source projects.

Suitable for enterprises and
businesses needing high control
over data.

Suitable for joint ventures, business
collaborations, and industries needing
shared data but with controlled access.

Examples

Bitcoin, Ethereum, Litecoin.

Hyperledger, Ripple, Corda.

Quorum, R3 Corda, Hyperledger Fabric.

Node
Authority

Anyone can participate as a
node.

Only selected entities can act as
nodes.

Nodes are selected from the member
organizations of the consortium.

Cost

Generally lower operational
costs (but high energy usage for
PoW).

Can be costly for setup and
maintenance.

Costs are shared among consortium
members.
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IV. FROM BITCOIN TO INDUSTRY: THE EXPANDING USE
OF BLOCKCHAIN

Blockchain  applications are expanding beyond
cryptocurrencies like Bitcoin to various business sectors.
Ethereum, the 2nd generation blockchain, supports smart
contracts and decentralized applications (DApps), with
over 900 DApps launched in 2018 for services like games,
asset management, and decentralized exchanges. This
scalability positions blockchain as a new economic system
that can enhance existing services and introduce new
business models. In 2016, Ethereum founder Vitalik
Buterin  introduced a  decentralized autonomous
organization (DAO) as a DApp example. DAO is a
governance system where participants collectively make
decisions, bypassing traditional management structures.
Decisions are executed through smart contracts, ensuring
transparency and reducing errors. Despite the DAO's
failure due to a hacking incident, it demonstrated a
revolutionary approach to venture capital and funding [9-
10]. This shows how blockchain tokens can transform
fundraising and ecosystem development.

A. Categories of Blockchain Tokens

Blockchain tokens are becoming valuable global assets,
attracting investors. With Ethereum's rise and the ICO
boom, tokens have evolved from simple coins to more
functional assets [7]. ICOs, a method for generating tokens
and raising funds, are key to blockchain ecosystems but
increase the risk of scams. A Wall Street Journal survey
found 18% of ICOs were fraudulent, with issues like
project team disappearance and plagiarized plans [8]. This
highlights the need for government intervention in the ICO
market. In February 2018, the Swiss Financial Market
Supervisory  Authority  (FINMA) introduced ICO
guidelines, categorizing tokens into three types: payment
tokens (used for transactions), utility tokens (for using
blockchain-based services), and asset tokens (representing
shares similar to stocks). These guidelines aim to regulate
ICOs based on token types and establish a stable 1CO
ecosystem (FINMA, 2018a, 2018b). Despite their
flexibility in global trade, blockchain tokens carry high
risks due to value uncertainty and information asymmetry
[11]. FINMA's guidelines help improve ICO predictability
for issuers and investors, creating a foundation for a stable
ICO market.
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B. Exploring the Decentralized Token Economy and Its
Uses

Blockchain tokens function via smart contracts and are
key to the blockchain ecosystem, powering a new
economic model that incentivizes users through service
rewards [4]. A well-designed token economy optimizes
activities for participants’ interests, enhancing overall
service quality [7]. This model also includes token
issuance, participant compensation, wealth redistribution,
and ongoing engagement. Blockchain-based content
services are shifting away from traditional ad-based
revenue models. Platforms like Steemlt reward users with
tokens for community contributions, while DTube
compensates video uploaders with tokens, eliminating ads
and relying on user voting for content moderation. This
creates a cycle where content creators are motivated to
improve quality as they earn tokens. The World Economic
Forum predicts that blockchain will reshape industries and
services, integrating with technologies like Al and loT.
Blockchain's impact is already visible in projects like
Brooklyn Microgrid, where blockchain enables energy
trade between households, and in platforms for electric
vehicle charging. Similarly, Swytch Token rewards
individuals for generating solar energy, fostering
decentralized energy trading. As blockchain secures data, it
boosts Al reliability by preventing data manipulation.
Blockchain also enables real-time data sharing, benefitting
Al services and fostering big data markets. Ocean Protocol,
for example, rewards members who share data, creating a
transparent and fair token economy where companies and
consumers are both adequately compensated. Blockchain is
key to realizing this new innovation model.

V. DIGITALLY TRANSFORMING BUSINESS ECOSYSTEMS
WITH BLOCKCHAIN AND CRYPTOCURRENCIES

The digital revolution, sparked by the internet, is
entering a new phase with blockchain. While the internet of
information  connected providers and  consumers,
blockchain will drive the internet of value, improving
transparency and reliability [9]. Blockchain aims to achieve
objective, decentralized consensus, preventing information
monopolies. It promises to enhance data sharing in a safer,
more open environment compared to the current internet.
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Combining blockchain with technologies like Al and
IoT will facilitate cost-effective, scalable networks [10],
offering secure data transmission in applications like
supply chain management and intelligent transport systems
[11]. However, blockchain is still in its early stages, with
issues like low transactions per second (TPS) limiting its
scalability. New blockchain projects like EOS and Cardano
aim to address these problems [12]. The development of a
legal and institutional framework for the token economy is
also crucial, as blockchain tokens offer a new, flexible
investment opportunity [13]. This token-based model
revolutionizes venture investments by making them more
transparent and democratic, allowing broader participation.
Financial institutions must consider cryptotokens alongside
traditional currencies, while governments should establish
consumer protection laws [14]. Ultimately, blockchain’s
true value lies in its ability to provide transparency and
reliable transactions, facilitating fair consensus and
technological innovation.
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