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Abstract

Research background: Its simplest form, decentralized finance is a system
by which financial products become available on a public decentralized
blockchain network, making them open to anyone to use, rather than going
through middlemen like banks or brokerages. Unlike a bank or brokerage
account, a government-issued ID, Social Security number, or proof of
address are not necessary to use DeFi.

Purpose of the article: The aim of the contribution is more specifically,
DeFi refers to a system by which software written on blockchains makes it
possible for buyers, sellers, lenders, and borrowers to interact peer to peer
or with a strictly software-based middleman rather than a company or
institution facilitating a transaction.

Methods: Multiple technologies and protocols are used to achieve the goal
of decentralization. For example, a decentralized system can consist of a mix
of open-source technologies, blockchain, and proprietary software. Smart
contracts that automate agreement terms between buyers and sellers or
lenders and borrowers make these financial products possible. Regardless of
the technology or platform used, DeFi systems are designed to remove
intermediaries between transacting parties.

Findings & Value added: The article provides an overview of
decentralized finance (DeFi) solutions that have already proved they are
better alternatives to traditional finance. With DeFi, users can take
advantage of lower transaction rates, higher interest rates or an opportunity
to diversify investments.
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1 Introduction

The use of technology in financial services is not new. Most transactions at banks or other
financial services companies are accomplished with the help of technology nowadays.
However, the role of technology is restricted to being a facilitator of such transactions
(Kudlac et al., 2017; Majercak et al., 2013). Companies still have to contend with navigating
the legalese of jurisdictions, competing financial markets, and different standards to make a
transaction possible. With its stack of common software protocols and public blockchains to
build them on, DeFi places technology at the front and center of transactions in the financial
services industry.

DeFi is commonly placed in the domain of blockchain and cryptocurrencies. But its scope
is much wider. To understand the thought processes that led to the development of
decentralized finance, it is important to understand the current state of the finance ecosystem.

Modern financial infrastructure is built on a “hub and spoke” model. Key economic
centers of activity, such as New York and London, function as operational hubs for the
financial services industry and influence economic activity at spokes—regional centers or
financial powerhouses like Mumbai or Milan that may not be as globally important as hubs
but still function as nerve centers for their respective economies.

Economic prosperity or hardship radiate outward from hubs to spokes and toward the rest
of the global economy. This model of interdependency is repeated in the functioning of global
financial services corporations. They have headquarters in hubs and local branches,
partnerships, or investments across the world. The sprawl of their operations means that the
organization itself is subject to a phalanx of laws and regulations in each of its financial
jurisdictions. Their reach has made such institutions systemically important to maintain the
global economy’s balance and necessary to maintain or create new financial services
infrastructure.

Though this model worked well in the last century, the financial crisis and, subsequently,
the Great Recession, revealed the flaw in this architecture. The balance sheet problems for a
couple of large financial institutions produced a domino effect of tumbling economies and
the onset of the global recession.

Decentralized finance uses technology to disintermediate centralized models and enable
the provisioning of financial services anywhere for anyone regardless of ethnicity, age, or
cultural identity. DeFi services and apps are mostly built on public blockchains, and they
either replicate existing offerings built on the rails of common technology standards or they
offer innovative services custom-designed for the DeFi ecosystem. At the same time, DeFi
applications provide users with more control over their money through personal wallets and
trading services that explicitly cater to individual users instead of institutions.

2 Methodology

At a broad level, the components of DeFi are the same as those for existing financial
ecosystems, meaning they require stable currencies and a wide variety of use cases. DeFi
components take the form of stablecoins and services like crypto exchanges and lending
services. Smart contracts provide the framework for the functioning of DeFi apps because
they encode the terms and activities necessary for the functioning of these services. For
example, a smart contract code has a specific code that establishes the exact terms and
conditions of a loan between individuals. If certain terms or conditions are not met, collateral
could be liquidated. All of this is conducted through specific code rather than manually by a
bank or other institution.

All components of a decentralized finance system belong to a software stack. Each layer’s
components are meant to perform a specific function in the building of a DeFi system.
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Outlined below are the four layers that comprise the DeFi stack:
- Settlement Layer
- Protocol Layer
- Application Layer
- Aggregation Layer

Settlement Layer

The settlement layer is also referred to as Layer 0 because it is the base layer upon which
other DeFi transactions are built. It consists of a public blockchain and its native digital
currency or cryptocurrency. Transactions occurring on DeFi apps are settled using this
currency, which may or may not be traded in public markets.

Protocol Layer

Software protocols are standards and rules written to govern specific tasks or activities.
In parallel with real-world institutions, this would be a set of principles and rules that all
participants in a given industry have agreed to follow as a prerequisite to operating in the
industry.

Application Layer

As the name indicates, the application layer is where consumer-facing applications reside.
These applications abstract underlying protocols into simple consumer-focused services
(https://youtu.be/kOHYCOEJUGE).

Aggregation Layer

The aggregation layer consists of aggregators who connect various applications from the
previous layer to provide a service to investors. For example, they might enable the seamless
transfer of money between different financial instruments to maximize returns.

3 Result

3.1 Decentralization

In a centralized financial system, financial institutions are the key intermediaries mediating
and controlling financial transactions. Intermediaries help reduce transaction costs, allowing
financial transactions to be carried out efficiently and smoothly (Benston and Smith, 1976).
As key intermediaries facilitating financial transactions, however, financial institutions can
grow to dominate economic activities. When a centralized financial institution—such as
Bank of America, PayPal, or Square—rises to dominance, it can accumulate disproportionate
market power and profits. In a decentralized financial system, in contrast, financial
transactions are facilitated not by centralized institutions but by decentralized peer-to-peer
networks. When a decentralized peer-to-peer network rises to dominance, no single entity can
accumulate sufficient monopoly power to monopolize the network and exclude others from
participating, allowing everybody to benefit from the network effects to enlarge transaction
possibilities (Davidson, 2020).

3.2 Innovativeness

Decentralized finance promotes permissionless and combinatorial innovation. Although a
centralized platform may encourage open innovation and experimentation, its platform
owners often control access and can revoke access to exert governance control. In contrast, a
decentralized platform does not have a controlling party and, therefore, allows for open
access and permissionless innovation—that is, developers can freely build and experiment
with new applications without asking for permission. By facilitating permissionless
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innovation, decentralized platforms empower developers by guaranteeing access, allowing
developers to evolve decentralized finance in organic and unexpected ways.

Decentralized platforms can also facilitate combinatorial innovation. In a decentralized
finance ecosystem, new financial technologies can become the building blocks for future
innovations, promoting new combinations and new products. A blockchain can be
permissionless in the sense that anybody can participate in validating the blockchain, or it
can be permissioned where only select parties can participate. A permissionless blockchain
is usually more decentralized than a permissioned one, as power is more decentralized and
diffused. In this paper, we focus on permissionless blockchains and their applications in
decentralized finance. Combinatorial innovation is made possible by permissionless
innovation and open sourcing in the decentralized finance ecosystem. For instance,
decentralized financial applications and platforms—such as Bitcoin, Ethereum, and Libra—
often publicly share their core technologies through permissive open-source licensing,
allowing anybody to make use of their core technologies as well as to build new applications
on top of them. In contrast, centralized financial services and platforms often carefully protect
their intellectual properties through patents, copyrights, trademarks, and trade secrets,
excluding others from using valuable technologies. Combinatorial innovation can accelerate
the pace of financial innovation as well as increase the degree of market competition,
potentially leading to newer, better, and cheaper financial services.

3.3 Interoperability

Decentralized finance can enhance interoperability. Traditional finance trends to work in
silos, driving up transaction barriers. Different financial institutions have to maintain their
own ledgers, so one financial service may not be interoperable with another. As a result,
moving capital and value across silos can become costly and cumbersome. In contrast,
decentralized finance is built on public blockchains and open standards, increasing the
interoperability across different services. With high interoperability, financial capital and
value can flow seamlessly across different services and borders, potentially creating an
internet of value.

Although projects built on the same public blockchain enjoy high interoperability,
decentralized finance has not achieved full interoperability yet, due to the lack of
interoperability across blockchains. Entrepreneurs and innovators are exploring two potential
options to achieve full interoperability. The first option is to encourage the emergence of one
dominant platform and to persuade all projects to build on the same platform. Currently,
Ethereum is the dominant platform for decentralized finance, and all Ethereum-based projects
enjoy high interoperability.

3.4 Borderlessness

Centralized finance cannot be truly borderless, as it is tied to specific geographic locations
with specific fiat currencies. As a result, moving capital and value across borders often
encounters friction and delay. In contrast, decentralized finance is inherently borderless and
thus allows for borderless finance, as it is not tied to geographic locations or fiat currencies
(Gaspareniene and Remeikiene, 2020). With decentralized finance, therefore, transferring
value across the globe may become as easy as sending an email, removing barriers to global
value transfers.
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3.5 Transparency

Decentralized finance can also enhance transparency in the financial system. Centralized
finance cannot have full transparency, as centralized financial institutions must secure their
centralized ledgers by restricting access. Decentralized finance, in contrast, secures their
public ledgers through distributed consensus and radical transparency. It records transactions
on public ledgers that can be easily viewed and verified. With public ledgers, decentralized
finance generates distributed trust, so transacting parties can transact with each other without
pre-existing relationships or trusted intermediary, expanding the scale and scope of potential
transactions (Gonzalvez-Gallego and Pérez-Carceles, 2021). Moreover, transparent public
ledgers and open-source code help keep records of all historical transactions, which can help
“get to the bottom of any serious financial accident” (Kliestik et al., 2020, Siekelova et al.,
2021).

3.6 Implementation

Blockchain technology can lead to the emergence of new business models that were
previously not viable. In the financial industries, blockchain technology can reduce the
involvement of centralized institutions, encourage experimentation, and broaden access to
financial services. Figure 2 illustrates the rise of some business models.
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Figure 1. Number of finance-related blockchain projects across several categories
Source: Data from incheckup.com by June 2019.

Currently, decentralized currencies are the most common model, followed by contracting
and payments.

3.7 Decentralized currencies

Bitcoin was the first decentralized cryptocurrency that was not issued by any country but
rather through a decentralized technology (Nakamoto, 2008). Unlike traditional currencies
issued by central banks, Bitcoin’s supply schedule is fixed and cannot be changed at will,
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making it anti-inflationary. Given its decentralization, Bitcoin has become the primary store
of value in the blockchain industry and is often referred to as digital gold (Kramolis, and
Dobes 2020). Like gold, Bitcoin is inherently borderless and can be stored and transferred
without the involvement of any central entity (Hu and Zhang, 2018). Besides Bitcoin, other
major decentralized cryptocurrencies include Ether, Litecoin, Monero, Dash, and Zcash,
among others (Tschorsch and Scheuermann, 2016).

3.8 Decentralized payment services

Centralized payment networks—such as Visa, PayPal, and SWIFT—facilitate online and
offline commerce, but they usually charge relatively high fees for their services, especially
for cross-border payments. The cost of payment services remains high, even after the internet
has significantly reduced the costs of a wide variety of services.

3.9 Decentralized fundraising

Traditional venture financing often involves substantial friction in the fundraising process,
as investors may only trust and invest in projects with strong network ties (Scott et al., 2020).
Blockchain technology is reshaping the fundraising landscape (Fisch, 2019). One primary
form of decentralized fundraising is an initial coin offering (ICO). In an ICO, a project would
create a project-specific token on a public blockchain and sell the token to potential investors
to raise funds for early-stage developments (Martino et al., 2019; Chen and Bellavitis, 2020).

3.10 Decentralized contracting

Contracts are essential for markets, firms, and individuals, as they facilitate collaborations
and transactions. Yet, contracts can be complicated and costly. Especially, financial
contracting can be hampered by adverse selection and moral hazard, raising transaction costs
while restricting transaction possibilities (Feltham et al., 2016). Traditionally, transacting
parties often rely on financial intermediaries to establish trust and reduce transaction costs
(Benston and Smith, 1976). Over the past several years, blockchain technology has started to
facilitate financial contracting by substituting financial intermediaries with smart contracts,
leading to the rise of peer-to-peer financial contracting.

Smart contracts are “programs that automatically execute when pre-specified conditions
(i.e., rules) in the protocols are satisfied” (Klju¢nikov et al., 2020).

4 Discussion and Conclusion

Decentralized finance is still in the beginning stages of its evolution. The total value locked
in DeFi contracts is more than $41 billion, as of March 2021. The total value locked is
calculated by multiplying the number of tokens in the protocol and their value in USD.
Though the total figure for DeFi may sound substantial, it is important to remember that it is
notional because many DeFi tokens lack sufficient liquidity and volume to trade in crypto
markets.

The DeFi ecosystem is still riddled with infrastructural mishaps and hacks. Scams also
abound in the rapidly evolving DeFi infrastructure. DeFi “rug pulls” in which hackers drain
a protocol of funds and investors are unable to trade, are common, though there are well-
established protocols that can reduce this risk significantly.

The open and relatively distributed nature of the decentralized finance ecosystem might
also pose problems to existing financial regulation. Current laws were crafted based on the
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idea of separate financial jurisdictions, each with its own set of laws and rules. DeFi’s
borderless transaction span presents important questions for this type of regulation.

Smart contracts are another area of concern for DeFi regulation. Aside from Bitcoin's
success, DeFi is the clearest example of the “code is law” thesis, wherein law represents a set
of rules that are written and enforced through immutable code.

For example, what if an incorrect input causes a system to crash? Or, if a compiler (which
is responsible for compiling and running code) errs. Who is liable for these changes? These
and many other questions need to be worked out before DeFi becomes a mainstream system
used by the masses.
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