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Abstract 

The Commercial Real Estate (CRE) market has a substantial impact on financial stability, making 

it one of the global sectors with a strong relationship to economic growth. Because of its stability, 

CRE remains a viable investment even when market cycles shift for various reasons. Commercial 

real estate is an excellent method to diversify a portfolio because of its steady nature. Furthermore, 

direct CRE investment provides properties that can appreciate and provide cash flow. 

However, the industry is considered to be illiquid due to its difficulty in transacting, inefficiency, 

and access to capital. Moreover, there are an increased number of intermediaries involved in these 

processes, both from the seller side and the buyer side, which not only increases transaction cost 

but also increases the information asymmetries between both sides. This information loss in the 

communication pathways has complicated the market, leading to a painful documentation process, 

high intermediary cost, and a lengthy approval process. 

Based on an examination of the literature on (combinations of) important phrases such as 

'Decentralized Finance'. It was found that there are no solid publications combining the ideas of 

decentralized finance and real estate in the current body of academic knowledge using the terms 

"decentralized finance", "blockchain", "commercial real estate", and "transaction costs". The aim 

of the thesis is to explore the expectations related to the implementation of decentralized finance 

technology in the commercial real estate industry.  

The study was done in the form of qualitative research with an interpretivist approach to answer 

the research questions and achieve the research goal. For the research goal, the data was gathered 

through a literature review and semi-structured interviews with various actors like Academia, Non-

profit organizations, Industry Professionals, and New entrants to understand the concept from 

different perspectives. 

The results illustrate that Decentralized Finance which leverages blockchain technology can be 

applied in the commercial real estate transaction process through tokenization and smart contracts 

with the area of implication in Asset Financing, Asset Management, and Asset Exchange. 

However, because the technology is still in its early stages, it poses significant dangers in terms of 

acceptance. Some of the primary challenges include widespread education and the regularization 

of rules. 
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Sammanfattning 

Marknaden för kommersiella fastigheter har en betydande inverkan på den finansiella stabiliteten, 

vilket gör den till en av de globala sektorer som har ett starkt samband med den ekonomiska 

tillväxten. På grund av sin stabilitet förblir CRE en lönsam investering även när marknadscyklerna 

skiftar av olika skäl. Kommersiella fastigheter är en utmärkt metod för att diversifiera en portfölj 

på grund av dess stabila karaktär. Dessutom ger direkta CRE-investeringar fastigheter som kan 

värderas och ge kassaflöde. 

Branschen anses dock vara illikvid på grund av dess svårigheter att genomföra transaktioner, 

ineffektivitet och tillgång till kapital. Dessutom finns det ett ökat antal mellanhänder inblandade i 

dessa processer, både på säljar- och köparsidan, vilket inte bara ökar transaktionskostnaderna utan 

också ökar informationsasymmetrin mellan de båda sidorna. Denna informationsförlust i 

kommunikationsvägarna har försvårat marknaden och lett till en smärtsam 

dokumentationsprocess, höga förmedlingskostnader och långvariga godkännandeprocesser. 

Som ett nytt område inom den digitala finansiella arkitekturen ses decentraliserad finansiering som 

en störande innovation som har potential att omforma strukturen för modern finansiering och skapa 

ett nytt landskap för kommersiella fastighetstransaktioner genom att sänka 

transaktionskostnaderna, öka effektiviteten och öka likviditeten genom sin decentraliserade 

plattform. 

Baserat på en granskning av litteraturen om (kombinationer av) viktiga fraser som "decentraliserad 

finansiering". Vi upptäckte att det inte finns några gedigna publikationer som kombinerar idéerna 

om decentraliserad finansiering och fastigheter i den nuvarande akademiska kunskapsmassan med 

hjälp av termerna "decentraliserad finansiering", "blockkedja", "kommersiella fastigheter" och 

"transaktionskostnader". Syftet med avhandlingen är att utforska förväntningarna i samband med 

implementeringar av decentraliserad finansieringsteknik i den kommersiella fastighetsbranschen.  

Studien gjordes i form av kvalitativ forskning med en tolkande ansats för att besvara 

forskningsfrågorna och uppnå forskningsmålet. För forskningsmålet samlades data in genom en 

litteraturgenomgång och semistrukturerade intervjuer med olika aktörer som akademiker, ideella 

organisationer, branschfolk och nya aktörer för att förstå konceptet från olika perspektiv. 

Resultaten illustrerar att decentraliserad finans som utnyttjar blockchain-teknologi kan tillämpas i 

den kommersiella fastighetstransaktionsprocessen genom tokenisering och smarta kontrakt med 
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implikationsområden inom Tillgångsfinansiering, kapitalförvaltning och byte av tillgångar. Men 

eftersom tekniken fortfarande är i ett tidigt skede, utgör den betydande faror när det gäller 

acceptans. Några av de främsta utmaningarna inkluderar omfattande utbildning och reglering av 

regler. 
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1 Introduction   

1.1 Background   
Technology has transformed many industries in this world, with the digital revolution in the 

markets the industries are now more interconnected leading to improved flexibility and 

productivity. Although the real estate industry has been slow to technological adoption over 

the past decade, a major transformation has occurred with an industry like smart buildings, an 

online marketplace for buying and selling, crowdfunding, multiple listing services (MLS) 

through broker networks, etc. Despite these technological adoptions, some of the major 

challenges that persist in today’s market are liquidity and transaction efficiency. The process 

of a transaction in real estate is characterized by complex networks of involvement from 

multiple stakeholders. Furthermore, the originality of each transaction necessitates the need for 

flexibility and adaptation to the process whilst maintaining a level of standardization in the 

strive to achieve efficiency (Apelqvist & Carlberg, 2018).  

  

Liquidity risk in real estate refers to difficulty in selling or buying an asset. The real estate trade 

is usually done through a time-consuming search and random matching procedure that might 

last weeks, months, or even years (Cheng, Lin & Liu, 2013). Even for owners with serious 

liquidity limitations, selling real estate quickly is practically impossible, and rapid sales usually 

result in a large price discount from the property's fair worth. While the discounted sale of the 

property indicates the seller's level of distress, it does not accurately reflect the fair market 

value. The liquidity risk in real estate is something that cannot be ignored since it carries a 

wider risk to rational investors.   

  

Transaction efficiency in real estate refers to minimizing the cost, effort, and time involved in 

the completion of a property transaction. According to Agboola & Scofield (2018), it takes 38 

to 289 days to acquire commercial real estate with an average time of completing a transaction 

is 163 days, the study was done on commercial properties in Lagos.  Breaking this transaction 

into different stages, it was found that it takes 7 to 14 days for property identification, 7 to 28 

days for due diligence, 7 to 14 days for valuation, 7 to 60 days for negotiation, 180 days for 

arranging finance, 3 to 7 days for legal documentation and 60 to 360 days for title perfection. 

Small residences in Sweden take an average of 114 days from the time they are listed to the 

day they are officially transferred (Corluka & Lindh,2017). Based on the 184-property 

transactions observed by (Crosby et al, 2016) the average transaction time was 289 days over 

9 months. Although this research was done in 2004, over 14 years the average transaction time 

has remained almost unchanged. In other words, the transaction process in commercial real 

estate is inefficient because of centralization that is, financial services are governed by single 

entities or one central exchange. So, how can technology fix this? The authors believe that 

Decentralized finance is a part of the answer.   

  

The word decentralized refers to an open, permissionless, and trustless financial system that 

theoretically eliminates centralized authorities and offers peer-to-peer (P2P) relationships 

between parties to complete the transaction. DeFi or Decentralized Finance is a new digital 

financial architecture that supposedly eliminates the requirement for financial transactions to 

be approved by a central bank authority or government agency (Wojno,2022). Many consider 

DeFi to be an umbrella name for a new era of financial services innovation. The backbone of 

decentralized finance is smart contracts which are computer programs and are self-executing 

when certain economic conditions are met. This makes transactions highly transparent and 

lowers the risk of manipulation. Defi works on information in the blockchain and executes 

contracts based on the terms set by the smart contracts and the entire transaction takes place 
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without centralized authority thus making it a trustless and interoperable protocol stack built 

on smart contract platforms (Schär, 2021). To understand the mechanism of Decentralized 

finance one first needs to understand its foundation which is Blockchain. The Blockchain is a 

chain of blocks that contains a complete record of transactions that may be privately or publicly 

distributed to users of the chain (Ghosh, 2019). It’s an immutable ledger that along with 

recording transactions also tracks assets in the business network that can be tangible like Real 

Estate assets, cars, bonds, etc., or intangible like copyrights or patents while Decentralized 

Finance (DeFi) is a blockchain-based financial infrastructure (Schär, 2021).  

1.2 The Beginnings of Decentralized Finance in the Modern Era  

History of Finance  

While one may argue that today's financial system is inefficient, it is far superior to previous 

systems. Initial market transactions were peer to peer. The demands of two parties had to be 

perfectly aligned in a barter system. In villages, an informal credit system arose in the same 

period as a response to the inefficiency of the barter system in which people kept a mental 

register of "gifts." The first modern coins were struck in Lydia approximately in 600 BCE 

which was a long time after the invention of coinage. These coins served as a unit of account, 

a medium of exchange, and a store of value, all of which are standard functions of money today. 

Durability, mobility, uniformity, divisibility, restricted supply, acceptance, and stability were 

all-important attributes of money. In the 13th century, bank notes from China made their way 

to Europe. Western Union pioneered non-physical money transfer in 1871. A transfer of $300 

would cost fees totaling $9.34 or nearly 3% of the total. It's amazing how little has shifted in 

the last 150 years. Money transfers are frequently costly, and Credit card service charges are 

typically 3% (Harvey, Ramachandran & Santoro, 2020).  

All of these breakthroughs, it's worth noting, were constructed on the foundation of centralized 

finance, little has changed in the banking sector in the last 150 years (Zetzsche, Arner & 

Buckley, 2020). While digitalization constituted a significant advancement, it did so in the 

context of a legacy system. The exorbitant expenses of the traditional system prompted other 

innovations, which are now popularly known as Fintech.  

A succession of intermediaries that connect different players is the basis of market-based 

finance. Financial institutions such as market providers, banks, and stock exchanges are the 

archetypal intermediaries (Huebner et al, 2019). These intermediaries connect a variety of 

financial market participants, including those with financial resources such as savers, lenders, 

and investors and those in need of monetary backing like entrepreneurs, borrowers, etc. When 

dividing market-based financial systems into the conventional sectors of banking, securities, 

insurance, and money payments, an intermediary is seen as the key point.  

Major intermediaries, which centralize tasks and financial resources, characterize traditional 

finance. As a result, finance and financial centers are conceptualized as hub-and-spoke systems. 

Traditional finance today is characterized by technology and globalization (Zetzsche, Arner & 

Buckley, 2020). Payments, insurance, investments, and savings are not supplied at the point of 

access when clients have local access to these services. Instead, financial markets and activity 

have historically been concentrated at local, regional, or hubs (Klagge & Martin, 2005). These 

services are essentially delivered from a financial center where a sufficiently high proportion 

of transaction volumes and quantities in a certain industry or service allows for the development 

of knowledge and resources.  
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Emergence of Fintech  

When expenses are high, inefficiencies will be exploited through innovation. However, a 

dominant group of middle people may stifle innovation. The foreign currency (FX) market 

provided an early example of decentralized finance 20 years ago. Large firms employed the 

investment banks to handle their foreign exchange demands at the time. For example, a 

company situated in the United States would require €50 million by the end of September to 

pay for goods purchased in Germany. The transaction would be quoted at a rate by their bank. 

Simultaneously, another bank client may need to sell €50 million by the end of September. A 

separate rate would be quoted by the bank. A fintech startup proposed the following concept in 

early 2001. Why not have an automated system connect buyers and sellers at an agreed cost 

with no spread, rather than individual firms querying several banks for the best rate? The bank 

might provide this service to its subscribers for a small cost compared to the spread (Harvey, 

Ramachandran & Santoro, 2020). Furthermore, because some consumers deal with numerous 

banks, customers from all banks participating in the peer-to-peer network might be linked. Even 

20 years ago, banks knew that their most important clients were dissatisfied with the prevailing 

system as globalization accelerated, these customers were faced with extra forex transaction 

charges. Many fintech developments arose because of the high transaction costs. PayPal, for 

example, was created almost 20 years ago and was an early pioneer in the payments market. 

Banks have also implemented their payment systems. In 2017, for example, seven of the 

country's top banks introduced Zelle (Harvey, Ramachandran & Santoro, 2020). One thing 

these cost-cutting fintech technologies have in common is that they all rely on the current 

financial infrastructure's centralized backbone.  

The year 2000 was a watershed moment in the remarkable evolution of the Internet. Since this 

Internet was able to link and be extensively used in almost every country on the planet, it 

became an apparent support tool for Fintech's continued development. Fintech infrastructure, 

for example, has been invented and widely used in many financial fields such as online 

payments, crowdfunding, automated online trading, cash management, etc. This astonishing 

advancement of the Internet has paved the way for the introduction of a slew of Fintech firms 

in the past decade (Lutsyshyn, 2020). Following that, as mobile technology advanced, financial 

transactions were further optimized and streamlined using financial support programs on cell 

phones. Instead of going to the bank to transfer money, they can do so instantly using an online 

banking application on their mobile devices. This procedure can assist consumers in lowering 

transaction costs by allowing recipients to get funds quickly without having to wait long periods 

of time, as well as saving time for the customers. Then, in order to support and offer vital 

information to consumers rapidly while minimizing personnel costs and the costs that 

customers must pay for engaging private consultants, Robot advisers were established 

(Lutsyshyn, 2020).  

Blockchain and Cryptocurrency  

Throughout human history, the currency has always changed. From gold and silver to coins 

and, finally, paper currency. Physical and legal factors are both present in the stages of currency 

evolution. The evolution of currency was unavoidable with the digital and internet revolutions, 

with Bitcoin becoming the first cryptocurrency. There are currently over 2100 cryptocurrencies 

with a market value of over US$230 billion, demonstrating the currency's progress in its 

physical dimension (Aziz, 2019).  

Cryptocurrencies are also known as crypt assets are digital assets designed to function as a form 

of trade similar to traditional money. They use powerful cryptography to secure exchange, as 

the name implies. They do not have an intrinsic value like traditional currencies; instead, their 

value is determined by transactions (Aziz, 2019). As a result, cryptocurrencies are extremely 

volatile. While bitcoin is, in some ways, just another kind of money, it differs from traditional 
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currencies in many ways. No central authority, such as a multinational or national central bank, 

has jurisdiction over them. No institution or agency guarantees the currency's value or adds to 

the system's money supply. The mathematics that is used to validate transactions keeps scarcity 

alive.  

Central banks may easily raise the supply of currencies without physically producing them at 

the moment. Following the financial crisis of 2008, all of the major central banks used 

quantitative easing measures to dramatically increase their monetary base (QE). 

Coincidentally, a whole new financial asset appeared around the same period (Wątorek et al., 

2021). Bitcoin was the first cryptocurrency. The underlying novel concept was to integrate 

existing technologies in a creative manner, such as asymmetric encryption and a distributed 

database with a new "Proof of Work" consensus process, into a decentralized, secure register 

known as the distributed ledger technology, or DLT blockchain.  

Further, the introduction of Blockchain, a data structure that allows users to build a digital book 

for their transactions and share it globally through a distribution network of computers, was the 

most significant change in worldwide payment. The addition of information to the ledger will 

be possible without the use of any intermediary agents thanks to the blockchain. Once data has 

been written to the blockchain ledger, it is extremely difficult, if not impossible, to update, add 

information, or erase the data (Harvey, Ramachandran & Santoro, 2020). The goal is for 

cryptocurrencies to be independent of any institution or government, instead of relying on faith 

in technological infrastructure.  

They make it possible to send money over the world with nearly no delay. The authentication 

technique is provided by the network users themselves. The concept of cryptocurrency 

combines the benefits of cash, such as anonymity of transactions, with the speed and ease of 

electronic transactions. Significantly, unlike traditional currencies, Bitcoin has a built-in supply 

limit mechanism that helps to prevent its value from depreciating. At first, Bitcoin appeared to 

be little more than a technological curiosity, with no structured trading. Individual transactions 

for transferring real products via online discussion groups, such as purchasing two pizzas for 

10,000 BT in May 2010, were described (Wątorek et al., 2021).  

Ethereum and DeFi  

Ethereum, like all great technologies, seeks to tackle real-world issues through its disruptive 

innovations. Ethereum was created at a time when people were starting to see the potential of 

the Bitcoin concept and looking for ways to expand beyond monetary applications. However, 

developers were confronted with a dilemma: either build on top of Bitcoin or start a separate 

blockchain. Building on Bitcoin meant adhering to the network's design limits and attempting 

to identify workarounds. The limited number of transaction kinds, data types, and data storage 

sizes appeared to limit the types of apps that could run directly on Bitcoin; anything else 

required additional off-chain layers, negating many of the benefits of using a public blockchain. 

A fresh blockchain was the only choice for projects that required more freedom and flexibility 

while remaining on the chain. But it took a lot of effort to get there: bootstrapping all of the 

infrastructure components, thorough testing, and so on. Ethereum's creators envisioned a 

blockchain with no specified purpose that could be designed to enable a wide range of 

applications (M. Antonopoulos & Wood, 2018). The concept was that by adopting a general-

purpose blockchain like Ethereum, a developer would be able to create their own application 

without having to deal with the underlying principles of peer-to-peer networks, blockchains, 

consensus methods, and so on. The Ethereum platform was created to abstract these issues and 

provide decentralized blockchain applications with a deterministic and safe programming 

environment   
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The term "global computer" is frequently used to describe Ethereum. But what exactly does 

that imply? Ethereum is a deterministic but virtually unlimited state machine in computer 

science, consisting of a globally accessible singleton state and a virtual machine that 

implements modifications to it (M. Antonopoulos & Wood, 2018). In a more practical sense, 

Ethereum is an open-source, worldwide decentralized computer platform that runs smart 

contract programs. It makes use of a blockchain to synchronize and preserve state changes in 

the system, as well as a cryptocurrency called Ether to track and limit execution resource costs. 

Developers may use the Ethereum platform to create powerful DApps (decentralized apps) with 

built-in economic functionalities. It lowers or eliminates censorship and mitigates certain 

counterparty risks while ensuring high transparency, auditability, availability, and impartiality 

(Harvey, Ramachandran & Santoro, 2020). The decentralized application, or DApp, was born 

on Ethereum and other smart contract platforms. These applications' backends are made up of 

transparent, interoperable smart contracts that will last as long as the chain on which they are 

based does. DApps eliminate the necessity for a firm to operate as a central clearinghouse for 

app interactions by allowing peers to interact directly. It was clear early on that the first killer 

DApps would be pecuniary in nature. The push for financial DApps spawned a new movement 

known as decentralized finance or DeFi. DeFi aims to create complex products with minimal 

friction and maximum value for users by combining open-source financial building 

components.   

1.3 Decentralized Finance Emergency  
FinTech has lessened the necessity for financial institutions to some extent. FinTech can help 

existing financial services become more efficient while also facilitating the introduction of new 

financial transactions including lending, peer-to-peer payments, and fundraising. FinTech, on 

the other hand, does not always eliminate the need for a middleman. It frequently replaces one 

middleman may be a financial institution with another in economic transactions (Chen, 2019). 

FinTech still necessitates the engagement of centralized institutions, which are entrusted with 

ensuring the integrity of the system. To operate digital platforms and to develop confidence 

among transacting parties, the next step in this evolution might be the use of blockchain 

technology for decentralized finance.  

Recent advancements in blockchain technology have ushered in a new era of decentralization 

and disintermediation. Because blockchain technology enables the formation of distributed 

trust and decentralized platforms, it can eliminate the need for middlemen to support financial 

transactions. As a consequence, blockchain technology can lower transaction costs while also 

expanding transaction possibilities, allowing previously unviable business models to become 

viable. Financial services can become more decentralized, inventive, borderless, and 

transparent as a result of blockchain technology (Chen, 2019).  

DeFi is closely linked to the blockchain, the decentralized, immutable public ledger on which 

Bitcoin is built, which allows all computers (or nodes) in a network to keep a copy of the 

transaction history. The concept is that no single organization has control over or can change 

the transaction ledger. DeFi's most financial services are found on the second-largest 

cryptocurrency marketplace that is Ethereum Network also serves as a foundation for other 

blockchain apps to be developed on something   Two or more parties can swap, borrow, trade 

and lend directly using smart contracts and blockchain technology using decentralized apps, or 

DApps, without the involvement or costs of a middleman. In theory, it's open market with zero 

transaction cost. In practice, at least for the moment being, this isn't always the case (Wojno, 

2022).  

 At least as a concept, decentralized finance is not a new occurrence. Around 20 years ago, the 

foreign currency (FX) market became an early version of decentralized finance. An automated 
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system was established to connect sellers and buyers directly at an agreed cost with so little to 

no spread, rather than individual firms asking the best rate from numerous banks. Banks could 

provide this service to their own consumers for a little cost. Excessive expenses and dissatisfied 

clients have always ushered in a slew of financial technology that has transformed traditional 

banking, with PayPal serving as a prime example. With the release of Satoshi Nakamoto's 

whitepaper and the subsequent launch of Bitcoin in 2009, the environment of digital currencies 

was permanently transformed (Hemashrif, 2022). Blockchains provide cryptographic scarcity 

Bitcoin has a fixed supply cap of 21 million units, which is deflationary in theory, censorship 

resistance, and user sovereignty (no one but the user may decide how funds are used), as well 

as mobility. When contrasted to other currencies, such as the US Dollar, Bitcoin's value offer 

becomes evident (USD). In 1971, the US dollar's gold underpinning was removed (Federal 

Reserve History, 2022). Furthermore, the Federal Reserve can use monetary policy to modify 

the number of USD to achieve specific political and financial goals, so customers do not "own” 

their money. Inflation reduces the dollar's ability to keep its worth over time by eroding its 

value.   

Decentralized finance, or DeFi, manages financial transactions using cryptocurrencies and 

blockchain technology. DeFi intends to democratize finance by replacing old, centralized 

institutions with peer-to-peer connections capable of providing a wide range of financial 

services, ranging from ordinary banking, loans, and mortgages to complex contractual 

interactions and asset trading. Almost every facet of banking, lending, and trading is now 

managed through centralized systems run by regulatory organizations and gatekeepers. 

Consumers must interact with a slew of financial middlemen to obtain anything from property 

mortgages, vehicle loans, and mortgages to stock and bond trading. The Federal Reserve and 

the SEC (Securities and Exchange Commission) determine the laws for the financial 

institutions which are centralized in the United States, and Congress updates the regulations 

throughout time, similar structure follows in many countries.  As a consequence, customers 

have few options for directly accessing capital and financial services. They can't avoid 

middlemen such as banks, exchanges, and lenders, who profit from every banking and financial 

transaction. To play, we must all pay a fee (Napoletano, and Curry, 2022).  

1.4 Purpose statement   
In the context of commercial Real estate, the authors found that most of the stages in the 

transaction are time-consuming because of centralized authorities like financial intermediaries. 

Arranging the finance is one of the major time-consuming stages in commercial real estate 

transactions, as typically financial institutions also referred to as financial intermediaries in 

financing real estate must deal with a lot of procedures like screening, credit report, and due 

diligence as buyers are exposed to the risk of default, foreclosures, and bankruptcy. All the 

stages come with huge transaction costs and are time-consuming thus making commercial real 

estate transactions inefficient. The authors had identified that there is a research gap regarding 

the implementation of decentralized finance in commercial real estate. Applying the same 

(decentralized finance) to the whole of real estate will be too wide a topic, hence it will be 

focused mainly on commercial real estate. The same thought process can be applied towards 

focusing the research on a very small area too. The research area is very small and there is not 

much literature available affecting the research. The aim of the thesis is to explore the 

expectations related to the implementation of decentralized finance technology in the 

commercial real estate industry.  

1.5 Research Questions and Limitations   
1. How could Decentralized Finance improve the transaction efficiency in Commercial Real 

Estate Market?   
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2. How could Decentralized Finance be applied in Commercial Real Estate transaction 

processes?   

3. What are the potential merits and demerits of Decentralized Finance in the Commercial Real 

Estate sector?   

1.6 Important Terminology  
The following are the terms that will be used in this study and hence needs to be defined for 

the reader to comprehend them. Commercial Real Estate – CRE  

Smart Contracts  

Tokenization  

Decentralized Finance – DeFi  

Centralized Finance – CeFi   

Blockchain  

Decentralized Apps – DApps  

RegTech - Regulation Technology    

PropTech - Property Technology  

DAO – Decentralized Autonomous Organization  

DEX – Decentralized Exchange  
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2 Literature Review  

2.1 Transaction Process in Commercial Real Estate Market  
A market is a mechanism through which goods and services are exchanged between people. If 

the market is for real estate, then it is called a real estate market and if the goods which are 

exchanged are commercial in nature, then it's called a commercial real estate market. The 

commercial real estate market is in turn divided into the space market and asset market (Geltner 

et al, 2001). The space market is defined as the right to use the land and built-up area of a 

property. The demand side of the space market has tenants, and the supply side consists of real 

estate owners. The asset market is the ownership of real estate assets (Geltner, et al., 2001).  

The stages of a real estate transaction will be different for each instance, it depends on the 

nature of the transaction it can be for the purchase of a property or the purchase of stocks and 

bonds. (Lind & Persson, 2015). As per them, there is an overall uniform method that can be 

employed, and it is in the following stage. The process is Initiation/Marketing, Bidding process, 

Letter of Intent, Due Diligence, Deal Negotiation, and at the end is admittance.  

Initiation/Marketing: The initiation stage is different to each stakeholder, the seller, or the 

buyer. The seller needs to make sure that he attracts potential buyers with the marketing 

process. The initiation stage from the perspective of the buyer is that he should make bids for 

the prospective property or else he can even contact real estate owners (Lind & Persson, 2015).   

Bidding process: The bidding process looks different for each stakeholder too. Subprocesses 

like indicative bid, information memorandum, and bidding instructions are present. Most real 

estate transactions follow an indicative bid format where potential acquirers quote a price for 

the property. An information memorandum has a few similarities to the indicative bid. In this 

sub-process, the seller mentions a few things about the property and the buyer makes an 

indicative bid based on the info. A bidding instruction consists of a few points of what the bid 

comes under (Strand, 2014; Lind & Persson, 2015).  

Letter of Intent: A letter of intent is used to signify the terms agreed between the seller and 

the buyer. A letter of intent can be considered an agreement. It is a draft of the final agreement 

(Strand, 2014).   

Due Diligence: After the letter of intent has been signed the seller will finalize on a few buyers 

and these buyers will be able to do further analysis of the information provided by the seller 

(Lind & Persson, 2015). This is known as Due Diligence. The common types of due diligence 

are technical, environmental, legal, and financial (Strand,2014).   

Deal Negotiation: After the due diligence process is done a deal is finalized between the buyer 

and the seller. This is mostly done after further discussions (Lind & Persson, 2015).   

Admittance: After the deal negotiation, both the parties take some time for the arrangements. 

The buyer arranges for financing the deal and the seller does the required work for writing the 

lease (Lind & Persson, 2015).   

The processes are the same during most transactions but there are instances where a few stages 

of the due diligence process are not followed. During these stages, multiple parties are involved, 

and information is shared between the parties. During the due diligence, stage information is 

validated, and this causes a lot of delays. There is a lack of transparency, and a lot of time is 

wasted, and this proves the point that real estate transactions are required to go through 

improvements (Lind & Persson, 2015).   



 

18  
  

2.2 Transaction Efficiency  
Transaction efficiency means that there should be no waste of time, effort, or money when 

undergoing transactions. In the traditional commercial real estate transaction mentioned above, 

there is a lot of scope for wastage, and it becomes important to reduce that.   

2.3 Actors in commercial real estate transactions   
During a real estate transaction, the main actors are the owners and the tenant. The owners 

control the supply of real estate properties, and the tenants control the demand for the real estate 

properties. The presence of owners and tenants is mostly during basic real estate transactions. 

In the case of commercial real estate transactions, however, there are a lot of actors involved, 

such as the buyer, legal team, tax team, financial team from both the stakeholders (Apelqvist 

& Carlberg, 2018).   

2.4 Outlook of Commercial Real Estate Transactions  
Digitalization has taken over almost all aspects of our lives and real estate is no exception. 

Words like blockchain, fintech, regulation tech, and Proptech have become popular when used 

in the context of the real estate world. However, the world of real estate is averse to technology 

and takes a very long time to adapt to new technologies. Baum (2017) says that Proptech which 

means property technology is defined as the usage of technology in the world of real estate. 

There are three versions of the world of Proptech. Proptech 1.0 began in the 1980s and it 

consisted of data and computing power. The world of real estate did not get affected much by 

Proptech 1.0. In the 1990s the internet came about and with that Proptech 2.0 also began. The 

coming of the internet brought about a lot of changes, the data which was generated could be 

shared at a much faster rate and computing power also improved. The rise of 4G, Wi-Fi, and 

the like only improved this.   

Looking at the world of Proptech 3.0, it is the real estate world venturing into digitization. The 

word digitization entails that blockchain will be involved. This also means that using all the 

information will be more efficient making it more environmentally sustainable (Baum, 2017).  

2.5 Finance  
Fabozzi and Drake (2010) described finance as the process that involves the creation, 

management, and investment of money. A financial system is needed to link the people who 

need money (borrowers) and the people who have money to give (depositors). A financial 

system is required for the proper functioning of an economy. They provide safe and efficient 

services for the market participants. The components of a financial system are financial 

institutions, instruments, and markets.    

A financial institution refers to the intermediaries which provide financial services such as 

banks, trust funds, insurance, etc. A paper document or a contract that represents agreements 

on a legal level and has monetary value is known as a financial instrument. A financial market 

is a place where the trading of financial instruments takes place (Qin, et al., 2021).  

2.6 A current look at the world of finance  
Klagge and Martin (2005) viewed the current financial market in two ways. They said that there 

is a conventional theory and a Keynesian theory. In the conventional theory, they said that there 

exists a perfect financial market where the agents are utility maximizers. There are frictionless 

transactions, information symmetry, and perfect competition.    

Looking at the Keynesian theory it can be seen that it is an imperfect financial system. In this 

imperfect financial system risk and uncertainty are pervasive. There are high transaction costs, 
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asymmetric information, and imperfect competition. The present financial system is a perfect 

representation of this world. The current financial system is centralized, that is there are 

intermediaries among the people involved. The person who has money and the person who 

needs money. These intermediaries create a link between the people involved and stimulate 

economic activities to continue the circulation of money where it is needed. Some of the 

inefficiencies which occur are due to the presence of these middlemen. There are a lot of extra 

costs involved and these costs make it inefficient (Fabozzi & Drake 2010).  Harvey et al (2021) 

identified some of the inefficiencies in the current system and mentioned them in their paper. 

They are centralized control, limited access, inefficiency, lack of interoperability, and opacity.  

In the attestation process of financial institutions in transactions, it’s seen that a lot of time is 

being involved. These processes are also unnecessarily complicated and expensive benefitting 

the financial institutions. For example, looking at the stock market, the time taken for a trade 

to get settled is two to three business days and this is excluding the transaction fees 

(Chesbrough, et al., 2014). 

2.7 DeFi Infrastructure  

Blockchain: Blockchain is a data management and decentralized transaction technology that 

was first designed for the cryptocurrency Bitcoin. Since the concept was first proposed in 2008, 

there has been a surge in interest in Blockchain technology. The key qualities of Blockchain 

that allow security, privacy, and data integrity without a third-party entity in charge of the 

transactions are the basis for its popularity (Yli-Huumo, et al., 2016). The blockchain is a public 

ledger that records all Bitcoin transactions ever made. It continues to increase as miners add 

new blocks every 10 minutes to keep track of the most recent transactions.  The blocks are 

uploaded to the blockchain in a linear and chronological manner. Every complete node that is 

every computer linked to the Bitcoin network via a client that validates, and relays transactions 

has a copy of the blockchain, which is immediately downloaded when the miner joins the 

Bitcoin network (Swan, 2015). From the genesis block (the very first transaction ever 

conducted) to the most recently completed block, the blockchain holds complete information 

regarding addresses and balances. The public key infrastructure (PKI) method is used by 

Bitcoin. The user in PKI only has one set of private and public keys. The public key is used in 

the user's Bitcoin wallet address, whereas the private key is used to authenticate the user. The 

sender's public key, numerous receiver's public keys, and the value transferred make up a 

Bitcoin transaction. The transaction is written in a block in roughly 10 minutes, a new block is 

linked to the previously written block. All information about each transaction is saved in the 

users' disk storage, which is referred to as nodes.  

The Bitcoin blockchain is a decentralized management mechanism for issuing and moving 

money for digital currency users. This method can support a public record of all Bitcoin 

transactions that have ever been completed, without requiring the involvement of a third party. 

The benefit of Blockchain is that the public ledger cannot be changed or removed after all nodes 

have accepted the data. Therefore, Blockchain's data integrity and security features are well-

known. Blockchain technology can be used for a variety of purposes. It can, for example, build 

a cloud service environment for digital contracts and peer-to-peer data exchange.  

The blockchain offers the following features in terms of Decentralized Finance applications 

(Housley, 2004):  

• Decentralization features replication which implies that all participants have access to 

the entire audit trail. Furthermore, the audit trail is verifiable because of the built-in 
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cryptographic integrity checks. As a result, the requirement for centralized authority 

and intermediaries is significantly reduced.  

• The blockchain is impenetrable to partitions, because all nodes have a copy of all prior 

transactions, if some nodes fail or are detached from the network, the rest of the nodes 

in the network can continue to function. In traditional finance, however, if the central 

authority server goes down for whatever reason, the entire system comes to a standstill. 

Banks and other financial institutions usually face this problem very often which could 

result in huge inconvenience to users.  

• Smart contracts may be implemented using blockchain technology, which is a good 

platform. Smart contracts cut transaction costs and make minor-value transactions 

economically feasible by implementing and automating contract negotiation.  

Currently, there is a slew of blockchain-based projects attempting to use blockchain in 

a variety of ways to benefit society. One of these techniques is DeFi in finance and 

banking. With several practical uses for the technology now being deployed and 

researched, blockchain technology has the potential to improve the accuracy, 

efficiency, security, and cost-effectiveness of corporate and government processes by 

eliminating the need for middlemen. The widespread assumption among blockchain 

technology advocates is that it is no longer a question of if, but when, traditional 

businesses would embrace the technology.  

 

Smart Contracts: Contracts that are encoded in code and performed by computers are known 

as smart contracts. They are not only created online but their very functioning is facilitated and 

guaranteed by blockchains, a network of decentralized, cooperating computer nodes. Initially, 

smart contracts were only considered for a small number of transactions, mostly financial 

instruments. However, the supporting narrative has broadened over time, implying that all 

contracts may be made smart or that code can enforce a wide range of duties (Mik, 2017). What 

began as a niche phenomenon in areas like predictive markets and financial derivatives is now 

set to "revolutionize" commerce and reshape the entire legal landscape.   

Smart Contract is a blockchain-based application in which two parties come to an agreement 

that has been digitally committed. Previously, a written contract was used to agree in written 

form, but this method makes the agreement ineffective because one party can commit fraud, 

making it less secure to do and easily destroyed and lost (Fauziah, et al., 2020). Another 

example of Smart Contracts is the smart contract, which was first founded by Nick Szabo in 

1994 and intends to allow attorneys or experts to enter a particular contract between parties.   

This blockchain system must include all consumers and operate independently of any entity so 

that all data on the blockchain is stored indefinitely and is protected by a cryptographic system, 

which is a system that aims to store data confidentiality, but the blockchain is limited in its 

storage capacity (Fauziah, et al., 2020). These Smart Contracts are responsible for coming into 

a transaction agreement which will be stored in a blockchain network to ensure that data held 

by Smart Contracts is secure.   

Smart contracts on the blockchain can generate precise contract data, ensuring that no single party 

can change it. A smart contract is a contract transaction procedure that involves all parties and has 

a decentralized network to ensure security. Smart contracts can make it easier to track a contract's 

transaction process. The usage of smart contracts in voting will be protected, ensuring that no data 

is manipulated by all parties because they are all controlled collectively, as well as considerable 

cost and time savings in the process. As a result of the blockchain's Smart Contract 

implementation, it may be used to determine ownership of assets or transactions, preventing third 

parties from tampering with data (Fauziah, et al., 2020). Smart contracts also provide flexibility 
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and eliminate the need for third parties such as notaries and lawyers, so there is no need to wait a 

long time to reach an agreement. Basically, this blockchain technology has been used on the 

Ethereum system, which could be a computer programming framework whose utilization is 

exceptionally wide and reasonable for utilization by Smart Contracts, but the blockchain cannot 

store expansive sums of information, so developers must make DApps in arrange to make Smart 

Contracts (Fauziah, et al., 2020). 

• Working of Smart Contracts: The contract's terms should be determined first by the 

contractual parties. The contractual conditions are then put into programming code 

when they have been finalized. Essentially, the code is a collection of conditional 

statements that explain several circumstances for a future transaction. The code is 

written and stored on the blockchain network, where it is mirrored amongst blockchain 

members. The code is then run on all machines in the network and executed. The 

appropriate transaction is carried out if a contract term is met and confirmed by all 

participants in the blockchain network.  

 

Figure 1: Smart Contract Process (Senza categoria Archivi - CryptoFede, 2020) 

Ethereum: Ethereum is a blockchain-based platform that includes a computer program and a 

public network. In 2014, a 22-year-old man named Vitalik Buterin found Ethereum, but before 

that, he was a former Bitcoin engineer who worked for two years, from 2011 to 2013. This 

platform is solely dedicated to blockchain technology (Fauziah, et al., 2020). An electronic 

money transfer mechanism in the form of tokens and ether is an example of a decentralized 

application that runs on Ethereum.   

Ethereum is a popular blockchain-based platform for smart contracts, which consists of 

computer programs that run in a decentralized network and typically manipulate digital 

currency units. A peer-to-peer distributed network of nodes that keeps track of the global state 

and executes code when it is requested (Tikhomirov, 2017). The information is recorded in a 

blockchain, which is protected by a proof-of-work consensus method like Bitcoin. Ethereum's 

main selling point is that it is a full-featured programming language that can be used to create 

complicated business logic.   

• Working of Ethereum: The Ethereum blockchain is a digital state system that is built 

on transactions. In computer science, a state machine is something that reads a sequence 

of inputs and then transitions to a new state based on those inputs. The term "genesis 
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state" in Ethereum's state machine is similar to a blank slate before any network 

transactions have occurred. This genesis stage changes into a final state after 

transactions are completed. This final state reflects the current state of Ethereum at any 

given time. There are millions of transactions in Ethereum's state. "Blocks" are groups 

of transactions. Each block is linked to the one before it, and each block contains a 

sequence of transactions. A transaction must be legitimate to create a transition from 

one state to another (Kasireddy, 2017). A transaction must go through a validation 

procedure called mining before it can be considered valid. When a group of nodes, or 

computers, pool their computational power to construct a block of legitimate 

transactions, this is known as mining.    

Oracles: Third-party services known as blockchain oracles offer smart contracts with external 

data. They act as a link for data between blockchains and the rest of the world. Off-chain data 

is inaccessible to blockchains and smart contracts that are data outside the network. However, 

to carry out numerous commercial agreements, it is necessary to have important information 

from the outside world. Oracle plays a great role in fixing problems, as they serve as a conduit 

between on-chain and off-chain information. Oracles are important in the blockchain 

ecosystem because they expand the range of smart contracts that can be used.  

Smart contracts would be useless without blockchain oracles since they would only be able to 

access data from within their own networks. It's worth noting that a blockchain oracle isn't the 

data source itself, but rather the layer that checks, analyzes, and validates external data sources 

before relaying the results. Information, the successful completion of a payment, or the 

temperature sensed by a sensor are all examples of data delivered by oracles. The smart contract 

must be executed, and network resources must be expended, to call data from the outside world. 

Some oracles can also communicate information back to external sources, in addition to 

relaying it to smart contracts. There are many distinct sorts of oracles, each with its own set of 

functions and characteristics. The way a blockchain oracle works is reliant on the purpose for 

which it was created (Beniiche, 2020).  

Oracles are used in blockchain systems to connect external data to the decentralized apps that 

run on them. ASTRAEA protocols are decentralized oracle designs that use a majority voting 

mechanism to decide oracle outcomes and/or voter incentives. The voters, on the other hand, 

are unconcerned with voting with single or numerous identities because the decentralized 

oracles' potential rewards expand linearly with the stakes of the voters. Furthermore, because 

voters are only paid if they agree with the majority outcomes, the majority-voting process may 

encourage a herd mentality among voters (Cai, et al., 2022). The oracles are smart contracts 

that serve data requests from other smart contracts on the blockchain. Although oracles provide 

external data to the blockchain, it is difficult to guarantee that the external data sources are 

trustworthy (Al-Breiki, et al., 2019). The usage of oracle returns the blockchain to its 

centralization problem, as reliance on a single source of input not only violates the 

decentralization concept, but also exposes the blockchain to the possibility of introducing 

corrupt, malicious, and erroneous data. When oracles acquire real-world events data from 

external sources of data, they induce "The Oracle Problem," which creates a conflict between 

efficiency and decentralization. Figure 3 illustrates how oracles input information via web 

APIs, market data, IoT data, and AI analytics to blockchain which is further read by DApps.  
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Figure 2: Illustration of Information Input by Oracles (Al-Breiki, et al., 2019) 

• Types of Oracles:  

• Software oracles: Sometimes referred to as deterministic oracles connect with 

online sources of data and send it to the blockchain. This data would be obtained 

from online databases, servers, webpages, and pretty much any other data source on 

the Internet. Because software oracles are connected to the internet network, they 

may not only provide information to smart contracts but also broadcast that 

information in real-time. As a result, they're one of the most prevalent blockchain 

oracles. Digital asset prices, Exchange rates, real-time travel information, and any 

other information required are often provided by software oracles (Al-Breiki, et al., 

2019).  

• Hardware oracles: Some smart contracts will need to communicate with the outside 

world. Hardware oracles are devices that collect data from the real world and make 

it accessible to smart contracts. Electronic sensors, the Barcode scanners, the 

Internet of Things, robots, and other information-gathering devices could all provide 

this data. A hardware oracle "translates" real-world occurrences into digital values 

that smart contracts can understand. A sensor that checks if a truck transporting 

goods has reached at a loading bay is an example of this. If it does, it sends the data 

to a smart contract, which can then use it to make decisions. Supply Chain is a real-

world example of a hardware oracle in action (Al-Breiki, et al., 2019).  

• Human Oracles: Individuals with specialized knowledge or talents in a specific 

sector can sometimes act as oracles. They may gather information from a variety of 

sources, check its legitimacy, and convert it into smart contracts. Because human 

oracles can use cryptography to verify their identity, the chances of a fraudster 

impersonating them and giving tampered data are slim (Al-Breiki, et al., 2019).  

Centralized and Decentralized Oracle: A centralized oracle is managed by a single entity 

and serves as the smart contract's sole source of data. Using only a single source of knowledge 

might be dangerous because the contract's efficacy is dependent on the entity in charge of the 

oracle. A bad actor's hostile intervention will also have a direct effect on the smart contract. 

The fundamental issue with centralized oracles is that they have a single point of failure, 

making contracts more vulnerable to attacks and weaknesses. Some of the goals of 

decentralized oracles are like those of public blockchains, such as minimizing counter-party 

risk. They make the information delivered to smart contracts more reliable by not depending 
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on a single source of information. Decentralized oracles are also known as consensus oracles 

since the smart contract searches many oracles to test the validity and accuracy of the data. 

Other blockchains can use decentralized oracle services provided by some blockchain 

initiatives. In prediction markets, where the authenticity of a specific outcome may be verified 

by social consensus, decentralized oracles might be valuable (Al-Breiki, et al., 2019). While 

decentralized oracles strive to attain a trustless environment, it's vital to remember that, like 

trustless blockchain networks, they don't eliminate trust; rather, they disperse it among many 

participants.   

Decentralized Applications: A decentralized application (abbreviated as DApp) is a program 

that is run by several users through a distributed network. The prominence of blockchain 

technology has led to a rapid increase in the number of DApps in recent years. Decentralized 

applications have emerged as a new sort of application as internet computing, particularly 

blockchain and smart contracts, has grown. They can have clients, mobile apps, and servers 

just like traditional applications, but the key data and operations are stored in blockchain smart 

contracts. DApps use transactions, like contract requests, to interact with smart contracts and 

provide services based on them. A single smart contract can theoretically be considered a Dapp 

(Wu, 2019). As a result, finding DApps using solely smart contracts on the blockchain is 

challenging.   

DApps resemble conventional software apps that run on a mobile device or a webpage, but they 

are peer-to-peer. Because of the decentralized nature of DApps, others can build on top of the 

codebase once it has been released (S. Gillis, 2022). The app is not subject to a single authority's 

control. A decentralized application (DApp) can be used to create several applications, such as 

decentralized finance, online surfing, gaming, and social media. Each member of a peer-to-

peer network, such as a distributed public ledger, contributes to the software when an 

application is developed on it (Hedera,2022). Every duty that a central server would ordinarily 

fill is distributed across the network, from computation power to storage. Users can directly 

engage in running the program, and developers don't need to maintain and protect a central 

server.  

When it comes to security and reliability unlike centralized programs, which have a single point 

of failure, decentralized applications do not. To operate programs and maintain essential user 

and application information, centralized applications depend on centralized servers. The entire 

application may fail if a single, central server is compromised. Decentralized apps, on the other 

hand, run along a network of public nodes and share copies of crucial data among them. The 

program is unaffected if a single or even numerous nodes are compromised. The only scenario 

when a decentralized application can be hacked is if a large portion of the network is targeted 

at the same time (Hedera,2022). Furthermore, any changes made to the network by a malicious 

actor are visible on a public network, enabling users and developers to respond quickly. Anyone 

with internet connectivity can take part in the network when it operates on a public ledger. As 

a result, everyone may see the transaction records and any recent changes to them. As a result, 

there's a level of transparency and accessibility that centralized applications can't match. A 

public distributed ledger's full promise is that no central body may limit viewership or 

transparency, or censor participation.       

Decentralized Autonomous Organization (DAO):  A decentralized autonomous organization 

(DAO) is a blockchain-based program that provides users with a built-in paradigm for 

collaborative code management. Traditional companies with boards, committees and 

executives are not DAOs. DAOs are governed by a set of rules defined in code and enforced 

by a distributed network running a shared software, rather than by a small number of people 

(Kraken,2022). Users must first join a DAO by purchasing its cryptocurrency to become a 
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member. Having the asset offers users the ability to vote on propositions and modifications 

proportionally to the amount they own. A top-down structure with centralized power is the 

norm in a traditional organization. The DAO's objective is accomplished by bottom-up 

interaction, collaboration, and cooperation among dispersed network nodes, as opposed to a 

central authority and hierarchical architecture.  

As a result, node-to-node or node-to-organization relationships are no longer governed by 

administrative affiliation, but rather by the principles of equality, voluntariness, reciprocity, 

and mutual benefit, as well as individual resource endowment and complementary advantage, 

hence the DAO is completely distributed and decentralized (Wang, et al., 2019). In a typical 

Decentralized Autonomous Organization, code becomes law, the organization is dispersed 

rather than pyramidal, power is distributed rather than centralized, and management is based 

on community autonomy rather than a bureaucratic structure. Furthermore, because DAOs 

often operate under regulation rules and collaborative patterns set by all stakeholders, 

consensus and confidence inside a DAO are easier to acquire, lowering trust, communication, 

and transaction costs, this makes DAO Automated and Autonomous.  

The use of blockchain and smart contracts improves the efficiency and automation of company 

processes (Kraken,2022). The growing interest in decentralized autonomous organizations 

(DAO) demonstrates that blockchain technology has the ability to transform business and 

society (Wang et al., 2019). DApps lend themselves to a variety of unique use cases since they 

fundamentally generate trust to asset exchanges, validate claims, and enable collaboration. 

Peer-to-peer microtransactions, supply chain transparency, and global markets are all examples 

of this.  

2.8 Decentralized Finance Technology  
Technology is something that is naturally intelligent enough to execute or be imbued with a 

function, purpose, or value that only intelligent creatures, human or otherwise, can appreciate 

(Carroll, 2017) With the advent of technology there were a lot of changes in the way finance 

functions and decentralized finance or DeFi is one such way. Decentralized finance has taken 

the financial technology world by storm. The basic premise of decentralized finance is that 

there is no intermediary between the borrower and the depositor. This reduces costs and 

increases efficiency by a huge margin. DeFi can be defined as the transformation of traditional 

financial products into products that operate without the use of an intermediary through the use 

of smart contracts on a blockchain (Meegan & Koens, 2022). Gudegeon et al (2022) offer 

another definition, claiming that DeFi is a "peer-to-peer financial system that relies on 

distributed ledger-based smart contracts to assure its integrity and security.". The world of 

decentralized finance is based on the idea of blockchain networks (Steytler & Powell, 2010)  

2.9 Decentralized finance now in use   
DeFi gives you complete control over your digital assets. In the world of finance, the capacity 

to digitally represent anything belonging to an individual and assign value to it opens new 

market prospects. Some of the digital assets where DeFi is used are as follows (Stepanova & 

Eriņš, 2021).  

Crypto asset: Intangible personal property that functions as a medium of exchange in a 

decentralized electronic environment but has a tangible asset underpinning, such as gold.  

Stable coin: It is a crypto asset with a consistent value that protects its owner from price 

fluctuations. The value of a stable coin is added to the value of another actual asset using an 

algorithm.  



 

26  
  

Decentralized payments and transfers: This forms the foundation of DeFi ecosystem, which 

helps huge financial institutions better serve wholesale and retail customers and helps establish 

a more open economic system for people regardless of their social class, geographic location, 

or political system.  

Decentralized loans and credits: It’s one of the common ways to earn passive money based 

on your investment, anyone can utilize a personal digital asset as collateral for a loan and/or 

profit by investing in the credit resources inside the chosen protocol. Floating interest rates are 

offered by the majority of lending procedures, and they are automatically modified based on 

the supply and demand for a certain asset. Between the lender and the borrower, the only 

intermediary is the blockchain protocol, which allows participants to connect directly and 

collect earned interest automatically. Furthermore, decentralized lending is completely 

anonymous. There is no need to examine your credit score, which makes the procedure of 

raising funds much easier.  

2.10  Opportunities and Challenges of Decentralized Finance in 

Commercial Real Estate  
As mentioned earlier there are a lot of inefficiencies during the transactions in commercial real 

estate. The use of decentralized finance has the potential to reduce many such inefficiencies. 

There are also cases where assets are tokenized and need to be sold, the information provided 

here has to be correct and this is where decentralized finance will come in. The present world 

of the internet is riddled with problems and there is very less trust to put forth basic peer-to-

peer lending. This fact gave to the rise of banks and other financial institutions. There are a few 

ways that trust can be ensured when the intermediaries are removed. They are ledger, shared, 

secured, and distributed.   

Casu et al (2006) talked about putting decentralized finance into practice. He said that in a 

conventional financial world if someone had to purchase security then he had to establish 

business relations with a bank. After doing so he would ask the bank to purchase shares. The 

bank would in turn contact a broker and the broker would go to the stock exchange to purchase 

the shares. This process is long, tedious, and complicated. This also results in high transaction 

costs for all the parties involved.   

Schueffel et al (2021) say that a similar process in decentralized finance would result in the 

individual opening a decentralized exchange platform on his smartphone or his computer to 

purchase a security. This process is seamless, and the ownership of the shares belongs directly 

to the person who purchased them. Pilkington (2016) talks about the characteristics of 

decentralized finance. He says that it is automatic and as the name suggests it is decentralized 

meaning that it doesn’t need any central authority who controls how it acts. Since the security 

is high in any transaction there is no requirement of a third party and thus it becomes trustless. 

As no one needs to disclose their identity while using it, it is also called anonymous. The 

disadvantage of decentralized finance it is not scalable because of its peer-to-peer network 

(Chauhan, et al., 2018). Due to its anonymous nature if any issues occur during transactions, 

then the counterparties do not become liable (Zetsche et al 2020). Due to this anonymous 

nature, there is a tendency also where people tend to use decentralized finance to scam 

individuals (Chohan, 2021).  
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3 Methodology   

3.1 Choice of Method   
The implication of decentralized finance in commercial real estate is an area in which not much 

research has been done. Decentralized Finance is emerging in the industry and academic 

literature as a phenomenon. Hence, a qualitative inductive approach will be used for the 

research method. An inductive approach is necessary because an in-depth understanding of the 

area is required for research (Thomas,2006). The thesis aims to investigate if Decentralized 

Finance can act as a solution in improving Commercial Real Estate transactions, the theoretical 

explanation will be drawn from the analysis and data collection. Since the study will focus on 

some theoretical explanation rather than executing predefined theory, qualitative research of 

an exploratory type will be used. Methods such as extensive literature review and interviews 

of suitable candidates will be taken. The literature review will give an insight into the research 

done and give the required research gap. Further interpretivist approach is used for data 

collection such as observation and interview.   

Interpretivism will help in better comprehending the social context of the research and 

conclusions. Consciousness and shared meaning are social creations that allow us to access the 

world's reality. Interpretivism holds that people are unique and that their interpretations cannot 

be researched objectively. It also strives to collect qualitative data, which is more subjective, 

and it uses empathy to present diverse actors' perspectives on problems in the same Industry. 

Interpretivism relies on subjective meanings since it promotes human free will (Saunders, et 

al., 2009). These methods will aid in uncovering underlying reasons for diverse social processes 

such as technological adoption in the workplace, where quantitative data may be erroneous, 

and in areas where no established theory exists.   

3.2 Data Collection    

3.2.1 Literature study   

The reports from trustworthy institutions will be studied concerning the scope of the thesis. The 

extensive literature review gives us an idea of how traditional centralized finance works and 

the potential merits and demerits of decentralized finance in the transaction process. The 

literature review is focused on the implementation of Decentralized Finance in the transaction 

process and hence in the Real Estate industry. An extensive literature review will be done to 

evaluate existing evidence, a repeatable validation method is used to collect data and analyze 

it. The literature review will be comprehensive to increase reliability, communication of 

findings, and reduce bias.   The purpose of choosing an extensive literature review is because 

it helps us to keep up to date with the latest evidence.   

3.2.2 Interviews   

A semi-structured interview will be conducted with suitable industry leaders in the 

Decentralized Finance system, this will be our primary data collection method. The four groups 

of people are interviewed to understand the concept from a different perspective that is 

Academia, New Entrants, Industry professionals, and Non Profit organization. The respondents 

are selected based on their level of knowledge or expertise about Blockchain, smart contracts, 

and the Decentralized Finance system. A semi-structured interview allows the researcher to 

prepare ahead of time and appear knowledgeable (RWJF, 2021). A predetermined open-end 

question will be carried out with the industry experts, an open-end question will lead us to a 

deeper understanding of the topic. The mode of the interview is based on the consent of the 

respondents. Following are the groups that are interviewed concerned to the thesis topic.  
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New Entrant perspective: The companies and new startups dealing with decentralization, 

smart contract, tokenization, and Decentralized Apps (DApps) will be interviewed based on 

the theoretical framework. The new entrant perspective helps us to understand how their 

technology or services disrupt the existing transaction process (Disruption innovation theory) 

in the commercial real estate sector.  

Academic perspective: Hans Lind is a professor at KTH and teaches Real Estate Economics 

and has a doctorate in National Economics he began his research career at KTH's Surveying 

and Architecture Section in 1970, where he went on to write, among other things, on property 

value and municipal planning. In addition, he took part in a state-led probe into land rights. In 

2016, he retired d from KTH. He has been a board member of the Swedish Transport 

Administration since 2016, and he has also served as an advisor to the board of SSSB (Stiftelsen 

Stockholms Studentbostäder) for many years.  

 

Industry perspective: Following companies were chosen to get industry perspective.  

• Svefa: Svefa is one of Sweden's largest real estate consultants, serving both public and 

private clients successfully. Their specialties include Valuation & Analysis, Civil 

Engineering & Property Development, Forestry & Agriculture, Transactions & 

Leasing, Management Consulting, Corporate Solutions, and Management Consulting 

(Svefa, 2022).   

• Croisette: Croisette was founded in 2015 and its main aim is to provide long-term 

sustainable advice in the areas of real estate transactions, real estate valuation and 

analysis, insurance brokerage, etc. (Croisette, 2022).   

Non-profit organization perspective: FIBREE stands for Foundation for International 

Blockchain Real Estate Expertise, It’s the world's leading worldwide network for knowledge 

exchange between the real estate, IT, and blockchain industries. The excitement around 

blockchain technology, may not necessarily help people learn more about it but FIBREE's 

objective is to assist in the development of a realistic expectation pattern that will allow the real 

estate industry to gradually find and use blockchain technology's genuine potential.  
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Table 1 gives the information about the interviewee's role and background; the interviewee will 

hereafter be referred to the respective Interviewee Number. 

Table 1: Interviewee Details 

Interviewee 

Number 
Name Organizatio

n 
Interviewee 

Role 
Length of 

Interview 
Background of 

Interviewee 

1 Hans Lind KTH Former 

Professor at 

KTH 

33 m 16 s Hans Lind is a former 

professor of economics 

and real estate 

economics at KTH. He 

has about 25 years of 

experience in the 

above-mentioned 

fields. 

2 Fredrik 

Bæckström 
Svefa Transaktioner 52 m 43 s Fredrik Bæckström is 

in the transactions 

team in Svefa. He had 

previously worked in 

companies such as 

CBRE, NatWest, and 

the likes. 

3 David 

Almqvist 
Croisette Co-Head 

Transactions 
39 m 57 s David Almqvist is the 

Co-Head of 

Transactions at 

Croisette. Previously 

he had worked at 

Colliers and has about 

12 years of experience 

4 Achim 

Jedelsky 
FIBREE Co-Founder 

and President 

of FIBREE 

25 m 20 s Achim Jedelsky is an 

architect by degree, 

but he is presently 

working on linking the 

real estate and 

technology fields. At 

present, he is working 

at Vattenfall. 

5 Jo 

Bronckers 
FIBREE Co-Founder of 

FIBREE 
56 m 5 s Jo Bronckers has 20+ 

years of experience. 

He is the co-founder of 

FIBREE along with 

Achim and others. His 

interests lie in 

blockchain and its 

applications in the 

world of real estate. 

 

6 Terence 

Kohler 
Decenfi.org Blogger and 

Investor 

54 m 25 s Terence is an investor 

at Propy. He is a 

crypto enthusiast and 

is also a blog writer. 
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7 Interviewee 

(Prefers to 

be 

anonymous) 

(Prefers to be 

anonymous) 
- 25 m 49 s (Prefers to be 

anonymous) 

 

3.3 Analyzing the collected data  
The analysis will be based on the collected qualitative data from the interview and literature 

review, thematic analysis is done to draw inference since most of our data are collected through 

interviews and literature review. The data analysis will be carried out through diverse readings 

and interpretations of the raw data.  With informed consent the semi-structured interview can 

be recorded and transcribed which later will be used to analyze data, the response from the 

respondents will be validated with the literature review which will help us to develop themes. 

The triangulation method will be used for the validation of data, theoretical triangulation will 

be used where several theoretical schemes will be used to interpret the process (Saunders et al., 

2009). The findings will emerge from direct analysis of raw data without any prior expectation 

about specific findings.   
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4 Theoretical Framework  

4.1 Disruptive Innovation Theory  
Disruptive innovation theory was first proposed by C.M Christensen in the book Innovator’s 

Dilemma. He describes it as “The process by which product or service initially takes root in 

simple applications at the bottom of the market typically by being less expensive and more 

accessible and then relentlessly moves upmarket, eventually displacing established 

competitors”. The theory was developed after studying previous technological innovations and 

factors contributing to their adoption and rejection. Disruptive innovation is a potent tool for 

expanding and establishing new markets while also introducing new capabilities, which can 

interrupt existing market interactions (Yu & Hang, 2010).   

Disruptive innovation makes services to be accessible and affordable so that a much larger 

population can have access to it.   

Some of the key characteristics of DIT, lowering the cost, and lower quality but are accepted 

to established firms. Disruptive technology enters the market by offering low performance, but 

its performance steadily improves. In the early stage, it can be treated as not good enough by 

most markets.  

Four key elements are as follows:  

1. Incumbents sustain their innovation trajectory  

2. Incumbents overlook basic customer needs of the future   

3. Incumbents acknowledge the innovation and possess the ability to respond but fail to 

exploit the opportunity with their priority.  

4. The element involves the growth of innovation.   

The foundation of Decentralized Finance is blockchain can be assumed a disruptive innovation, 

the characteristics like data storage, tracking assets, trust and peer-to-peer transactions, and 

secure and efficient transfer of data have great potential to change many industries’ business 

models (Saadatmand & Daim, 2019).  Disruptive innovation theory says that the product or 

service initially takes root in the simple applications which can be compared to bitcoin, which 

is a form of electronic cash, traditionally banks acted as an intermediary to transfer money from 

one person to another, and transaction fees, guidelines will be applicable as per the bank rules 

the sender and receiver have no control over transaction or information.  

While Blockchain technology characteristics are peer-to-peer transactions giving symmetric 

information to both parties and thus offering a trustless environment moreover transaction fees 

that are charged by banks are greatly reduced.  

There are several companies(startups) that have introduced Defi for real estate assets where 

investors can potentially own a pool of real estate assets with a decentralized protocol backed 

by the real estate economy, this startup or companies can be regarded as Entrants to the market.  

Disruptive innovation, according to Christensen, is the process by which the entrant (startup or 

small company), can challenge an established corporation (Incumbent) by entering at the 

bottom of the market and moving up market (Larson, 2022).   

As per the theory of the DIT process, the incumbent corporations ignore the needs of the down 

market and develop their service or products to appeal to their profitable customers. Entrants 

concentrate on this ignored market and meet the customer needs by reducing costs compared 

to what was offered by the incumbent. Incumbents focus on profitable segments while ignoring 

the new entrant, eventually, entrants move upmarket by acquiring the incumbent’s main 
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customers. If the entrant is successful in acquiring mainstream customers of an incumbent en 

masse, it can be considered that disruption has occurred.  

The Disruptive Innovation Model, as explained by Christensen, is depicted in Figure 1.  

Product performance trajectories are compared to consumer demand trajectories in this figure. 

The red line depicts how products or services improve through time, while the blue line depicts 

the willingness of customers to pay for the performance. As incumbent companies introduce 

higher-quality products or services that is the upper red line to meet the expectations of high-

end customers and many mainstream consumers, they overestimate the needs of low-end 

customers and many mainstream customers. This creates an opportunity for new entrants to 

establish themselves in the less profitable niches that incumbents are ignoring. Entrants on a 

disruptive path (lower red line) increase the performance of their offerings and go upmarket 

(where profitability is also highest) to challenge incumbents' dominance.  

  

Figure 3: Disruptive Innovation Model (Christensen et al., 2018) 

To generalize the concept: "Disruption" refers to the process through which a smaller company 

with fewer resources can successfully challenge existing incumbent businesses. In particular, 

incumbents exceed the expectations of some segments while ignoring the needs of others as 

they focus on developing their products or services for their most demanding and therefore 

most profitable clients. Disruptive entrants start by successfully targeting those underserved 

segments, gaining a foothold by frequently delivering more-suitable features at a lower price. 

Incumbents, who are chasing larger profits in more demanding markets, are less likely to 

respond aggressively. The entrants then migrate upscale, giving the performance that 

incumbents' mainstream customers need while retaining the benefits that helped them succeed 

in the first place. (Christensen et al., 2018)  

4.2 Efficient Market Hypothesis  
The efficient market theory states that in an efficient financial market, the price of an asset has 

all the relevant information that anyone needs to get to know about the company. This 

hypothesis was first put forth by Eugene Fama in his report Efficient Capital Markets published 

in the year 1970. He had said that there were three models which are weak form, semi-strong, 

and strong model (Fama, 1970). Malkiel (1999) said that if a capital market correctly 
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communicated all relevant information, then it is efficient. He further said that a market is said 

to be informationally efficient if the prices of stock don’t get affected when all information is 

available.     

As per Fama (1970), the weak form hypothesis states that the future price of a stock cannot be 

predicted using information about previous price movements. The semi-strong form hypothesis 

states that the stock price reflects all public information including the previous prices. The 

strong form hypothesis states that the stock prices reflect information that is not available to 

the public as well.   

An example of this hypothesis can be found in the Challenger Expedition accident. The space 

shuttle challenger had exploded 73 seconds into its flight. Following this disaster, there was a 

fall in the share prices of the companies which had taken part in manufacturing the vehicle. All 

the companies share prices dropped by 1-2% while only a certain company’s share price 

dropped by 11%, this company was Morton Thiokol. A formal investigation was conducted to 

find out the reason for the accident and after 5 months it was found that faulty O-rings were the 

reason for the disaster. Thus, it can be seen that although it took 5 months for the reason to be 

clear the market is always efficient, and this reflects in the share price. (Lo, 2004).  

 Looking at Malkiel’s definition of an efficient market corresponds to how all information is 

available to a buyer when he decides to purchase a tokenized asset. All the information 

regarding the property is available and the buyer plans the purchase properly. Since there is no 

centralized authority there is no scope for asymmetry of information and hence it can be argued 

that it becomes an efficient market.  

4.3 Transaction cost theory  
Transaction cost theory is a widely used concept in economic transactions to support 

coordination between sellers and buyers. Transaction cost theory states that the goal of an 

organization is to minimize the costs of exchanging resources in the environment and the costs 

of managing these inside the organization (Schmidt and Wagner, 2019). The transaction can be 

any exchange between value-adding stages within a firm.  

The transaction can be broken down into production cost which is the contracting cost and 

governance cost is the transaction cost involved in information processing. The transaction cost 

can be seen as economic friction in minimizing the costs of exchange, so the greater the friction 

little or no economic activity to occur (Greve & Argote, 2015). Nobel prize winner Williamson 

defined transactions as the transfer of commodities or services across interfaces in general and 

stated that when transaction costs were high, internalizing the transaction within a hierarchy 

was the best option. When transaction costs were minimal, however, purchasing a good or 

service on the market was favored. Uncertainty, frequency, and asset specificity, or the extent 

to which transaction-specific costs were incurred, were created as three dimensions for 

describing transactions.   

The key assumptions from transaction cost theory are Human behavior and Environmental 

Characteristics. Concerning Human behavior, the fundamental assumptions are bounded 

rationality and Opportunism with guile. According to Williamson Humans are boundedly 

rational. The bounded rationality theory tells us that individuals cannot process a large degree 

of information it refers to the constrained cognitive abilities of humans that are Individuals face 

constraints in processing information as well as in the formulation and solution of complex 

problems even when data is available. This does not mean that humans pursue irrationally but 

they perform within their cognitive ability. Opportunism with guile theory tells us that human 

beings are self-interest seeking, (Cuypers et al, 2021) that is, individuals, behave 
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opportunistically such that there is a cost to exchange. With the absence of opportunistic 

behaviors contracts would be enforced without any costs.   

The key assumption in environmental characteristics is Asset specificity, Uncertainty, and 

Frequency of transaction. The degree of impact on costs can be explained by these factors.  

4.3.1 Asset specificity   

Deliberates the extent to which an asset can be redeployed to alternative users and by alternative 

users without sacrificing the production value.   

According to Williamson, Asset specificity is durable investments made in support of a specific 

transaction, the opportunity cost of which investments would be significantly lower in the best 

alternative uses or by alternative users if the original transaction were to be canceled early. 

Asset-specific investments are viewed as a small-member condition because asset-specific 

investments have little value outside of a specific relationship. As a result, transaction partners 

should, in theory, maintain their relationship even if their contractual contexts alter (Cuypers, 

et al., 2021).  

Although a big numbers exchange condition exists at the outset, it is changed into a small 

numbers exchange relation during contract execution due to idiosyncratic experiences 

connected with contract execution and failures in the human and nonhuman markets.  

4.3.2 Uncertainty   

For numerous reasons, Williamson assumes that knowledge regarding the past, present, and 

future states is imperfectly known, in contrast to the neoclassical view's assumption of perfect 

information. The uncertainty stems from the fact that future conditions are unknown, and it is 

impossible to predict who is more likely to act opportunistically hence uncertainty increases 

the transaction cost. From the perceptual view perceived uncertainty affects the individual 

decision making the implication of this could be by a variety of dimensions of uncertainty 

developed, in the organizational economics the uncertainty can be decreased by governance 

decision also the uncertainty on the states of nature can be decreased by more information 

(Shin, 2003).  

4.3.3 Frequency of Transaction   

Transactions should be frequent, according to Williamson, and if they aren't, the expenses of 

an alternate governance structure may not be justified. Larger and more frequent transactions 

justify alternate governance arrangements, therefore the frequency of transactions in terms of 

volume, quantity, and time are critical, increasing transaction frequency encourages internal 

organization since "the costs of specialized governance structures will be simpler to recover for 

big recurring transactions" (Williamson, 2002). Increased transactional frequency, on the other 

hand, will promote higher reputation effects if reputation effects work properly (Richman & 

Macher, 2008).  
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5 Results and Analysis 

This section includes a summary of the results of the performed interviews. The empirical data 

was collected through semi-structured interviews. Academia, Non-Profit Organizations, 

Industry Professionals, and New Entrants (Startups) are the four groups of interviewees, seven 

people were interviewed in total. As a result, it was critical to hear from experts in the fields of 

real estate, decentralized finance, and other fields concerning Real Estate from the interpretive 

approach. The interviewees are related to fields such as Real Estate Economics, transactions, 

and digitalization. They are in senior-level positions with strong decision-making abilities, or 

they are the organization's founders. The interview guideline is structured with a predetermined 

thematic framework to answer the research questions. The interviews start with inquiries 

regarding the interviewee's education and expertise, before the interview a brief introduction 

about the thesis and decentralized finance was given and it was ensured that the individual 

qualifies as an appropriate expert.  

5.1 Academia perspective  
This section will present the summary from the perspective of academia. Interviewee 1 is a 

professor of real estate economics at KTH. According to him the major issues in a commercial 

real estate transaction are the uncertainty and the presence of asymmetric information. He says 

that a few years ago stuff like asymmetric information and moral hazard problems were theories 

but at the moment they are mainstream, and they are one of the main problems that affect the 

commercial real estate transactions, this can be related to the efficient market hypothesis theory 

where the current market is inefficient due to asymmetric information but can be made efficient 

with the help of technologies like decentralized finance where the market reflects the accessible 

real-world information.     

On the topic of technology in the world of real estate, he said that a few years ago technologies 

like a live energy usage tool, new documentation techniques, etc were beginning to be used. 

The present use of technology is incorporating artificial intelligence and valuation. This will 

help improve the traditional valuation techniques. After this comes technologies like 

decentralized finance and blockchain. Although it is met with skepticism this is the way 

technology is supposed to proceed.  

Looking at the transaction process in Sweden, it is very transparent when compared to other 

countries. It is also quite straightforward and can be accomplished without much influence from 

third parties. This is one of the reasons why foreign investors come to Sweden for investment 

purposes. Hence, Hans feels that technology will be more applicable to real estate transactions 

in other countries. However, if these technologies will help the transaction process be more 

transparent or if it helps monitor the property easier then it always helps in bettering the real 

estate world.   

Interviewee 1 says that another reason foreign investors prefer Sweden is that whenever they 

need documents in English the Swedish authorities agree to it but this is not the case in other 

countries. Even though the construction sector is quite conservative it is not the case in the real 

estate world. In the last few years alone there has been a shift in the gender balance in the 

workforce. Even though a few companies are quite risk-averse there are other companies that 

are more tolerant towards changes, and they’ll be the drivers for change while the other 

companies follow these.  There are cases where certain millionaires spend their own money for 

advancing technology and only when something like this happens will there be some changes 

in the real estate world too.  
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5.2 Industry Professionals perspective   
This section will present the summary from the perspective of the industry professionals. 

(Companies like Svefa and Croisette). According to Interviewee 2, the transaction process in a 

real estate transaction is as always. They are gathering information, creating of investment 

memorandum, marketing process, LOI, due diligence, and new ownership. When this process 

is compared to the process which is given in the papers written by Lind & Persson (2015) and 

Strand (2014) it can be seen as something similar. There are very few changes, but the overall 

process is the same.  The average timeline for a real estate transaction is about 5 months but 

often it can extend for a longer time. Most of the time it can end up being longer than the 5 

months but on an average, the transaction time can be considered to be about 5 months and this 

problem seems very relatable to the fact that literature highlights the inefficiency in the real 

estate transaction process where Agboola & Scofield (2018) observed real estate transaction 

and found that it took on average 163 days to complete the commercial real estate transaction.  

Regarding the bottlenecks in each transaction, he mentioned that each party keeps calling them 

regarding information about the property. The information they need is available in the 

information memorandum. They end up calling because it's easier for them to call than to refer 

to the memorandum. In short, the flow of information is very irregular, and this results in a lot 

of time wastage. This can be referred to as the transaction cost theory where Williamson 

mentions that humans are boundedly rational. Individuals cannot process a significant amount 

of information according to the bounded rationality theory, which relates to humans' limited 

cognitive capacity. Even when data is available, individuals encounter challenges in processing 

the information as well as formulating and solving complicated problems. He also mentioned 

that each deal is unique and sometimes the organization misses data that turns out to be 

important later. Finding this data results in a lot of time wastage.   

The issue which are facing the real estate industry now is uncertainty. For example, one client 

had recently purchased a property with the intent of selling it soon. In a month the value had 

risen, and the client could sell it soon. Had they waited for some more time they wouldn’t have 

got a better value. However, Interviewee 2 mentions that such a rise is unsustainable and there 

are chances this is a bubble, and it will all come crashing down. The most standard method for 

financing a transaction is by bonds, loans through banks, or equity. The most important 

stakeholders in a real estate transaction are the client who the firm represents and the buyers 

who are purchasing the property. The real estate industry is quite slow in adapting to new 

technologies, they are not quite open to accepting new technologies and this can be evident in 

the way they function. The software which they use mostly are excel and PowerPoint for data 

representation and storing data. They have also used software for the digitally signing of 

documents so that physical meetings are reduced.   

According to Interviewee 3 During a transaction process, there are a lot of risks to the parties 

involved. From the buyer’s perspective, they invest a lot of time and money while doing the 

due diligence during the negotiation period. After this is done and they have purchased the 

property the buyers realize that this is not the property that they want. A similar risk can be 

faced by the seller too, the seller invests a lot of time in attracting buyers to the property, and 

there are people who are interested in the property too. However, during the due diligence 

process, prospective buyers realize that this is not the property they are looking for and they 

pull out of the deal. Due to this, the property becomes unsellable and the seller has a hard time 

generating interest for the property from other buyers.   

Looking at the risks from a Swedish market perspective, the real estate market is not as big as 

in other countries. Hence, the sellers get to know who the serious players are and who they can 

trust. Even assessing the bids for the terms and conditions reduces the risks associated with a 
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real estate transaction. Regarding a real estate transaction, there is no standardization other than 

the procedure which organizations follow while a transaction is ongoing. This is because each 

property is unique and has its own technical specifications. This shows up during each 

transaction and hence standardizing the whole procedure is difficult. The people who are at the 

top positions have to be the front runners to bring change to the real estate industry. They have 

to exhibit an interest and bring an urge to the real estate industry to accept new technologies 

and incorporate them into use. However, this is easier said than done and will take a long time.   

One interesting way that technology can be used in real estate is tokenization. A property can 

be split into various tokens which are similar to shares. The tokens can be purchased by regular 

people. In this way, the public can own property and they can even get returns on it. Another 

way technology can be used in real estate is in the Metaverse. Companies will fully invest in it 

and predictions are that real estate will fully use Metaverse to open up a new market.  One way 

the real estate world will shift to new technologies is if the clients begin to use them because if 

they do then the organizations which represent them will have to switch to them too. However, 

if organizations first adapt to technologies and they inspire the clients to use them too, in that 

case, the use of technologies in real estate will be very difficult.   

As per Interviewee 3, the advantage of decentralized finance is that it allows the regular public 

to combine and own property. By doing this they can finally own a property and they can even 

earn some interest off it. The disadvantages it is quite difficult to inspire the public to accept 

decentralized finance and it will also take a long time for it to come into use.  

According to Interviewee No. 3, the transaction process begins with forming a sales mandate 

where you call a person regarding a property which you find interesting. From there a value is 

determined for the property, this value is almost always different from the traditional market value. 

Once that is decided all the information is put into a document that mentions all the features and 

characteristics of the property. The information which is present in this document has to be verified 

because the information which is available to the investors has to be correct. After this is done the 

property is open for bidding to investors, a total of 50 to 150 investors are approached based on 

the characteristics of the asset. One important difference between the commercial real estate 

market when compared to the private real estate market is that the bid values are hidden so that 

more money can be invested into the property. This creates a scenario where there is a huge 

difference between the bid values of the top two bidders. From these bids, the top few bidders are 

chosen for further bidding round and after this, the due diligence begins where site visits and 

technical characteristics of the property can be carried out. A tentative purchase agreement will be 

formed too which will hopefully be successfully signed. This process takes on an average 5 months 

but if it's fast-tracked it can be completed in 3 months.  

The bottlenecks which can happen in a transaction process are mostly in the due diligence process. 

On one side the buyer says that there is a scope for the cost to reduce but the seller says otherwise. 

There is another case where the technical advisors of the buyers and the sellers have a difference 

of opinion and it’s difficult to get them to the same point of view. One of the other bottlenecks is 

financing in a transaction process. This is not an issue for big organizations but for small 

organizations this can be a very big bottleneck. The biggest issues in the industry are the presence 

of conservative individuals in high-ranking positions. They are not open to the use of technology 

and they are open to using it in the future as well. This creates a situation where people do things 

which are done before and there is no scope for new things to be done. In the case of financing a 

transaction, it is mostly done by the use of funds and bonds.  
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To reduce the risks during the transaction process it is important that the lease and the other 

documents are studied properly while the preparation of the marketing material is going on. If any 

errors are found, then it is sorted out immediately. One more process which reduces risks is to 

thoroughly gauge if the property can be sold by the advisors or not. For the application of 

decentralized finance, it should be done such that it is applied on a small scale so that the use case 

is identified and then it should be used for bigger transactions. That’s how decentralized finance 

can be used in a commercial real estate transaction. For decentralized finance to be mainstream it 

will take a long time. Initially, its use should be identified on an industrial scale and a global scale 

as well, then only can its advantages and its uses be found. 

5.3 Non-Profit Organizations perspective  
This section will present the summary from the perspective of individuals from the Non-Profit 

Organizations. Interviewee 4 is the cofounder of FIBREE, which is a foundation of blockchain 

for real estate, he has a lot of experience regarding the status of linking blockchain and real 

estate. According to him the world of real estate doesn’t have a very big problem currently that 

it needs to be corrected using any technology in other words there is no market for it, players 

think there is no urgency to incorporate decentralized finance in Real Estate transactions. The 

people who know about these technologies and the potential that it possesses are just waiting 

to see how it develops. Interviewee 4 says that even though banks are the ones who can be 

replaced by the establishment of decentralized finance it’ll take a long time for it to be 

mainstream and the banks can meanwhile use this as a prompt to make their processes better 

and to also use technologies to incorporate into their workings. This can be related to disruptive 

innovation theory which it says that big corporations in our case banks underestimate the needs 

of many low-end and mainstream clients. As a result, new entrants have an opportunity to 

establish themselves in less profitable areas that incumbents are neglecting.  

Only when people are taught about these fields can they be more open about it and more 

accepting of it. According to Interviewee 4 educating others about blockchain will only help in 

its development. Technology is important in our day-to-day lives but education is also 

important and only when people come to know about it can there be a change in the world. 

Publicity for blockchain and decentralized finance is important and organizations like FIBREE 

are doing their bit for this cause by organizing meetups and collaborations with universities for 

establishing courses.  

Interviewee 5 is also the co-founder of FIBREE and he began the interview by saying that there 

is no sufficient architecture and the technology present for accommodating decentralized 

finance as of now but it will come soon. It will take time and people with sufficient power must 

come to know about it first to know about its use case and then only will there be a movement 

for accommodating decentralized finance into commercial real estate transactions. With the 

onset of COVID, the whole world moved to digital work and the real estate world has done the 

same, hence there is a possibility that there will be a place for decentralized finance in 

commercial real estate transactions. To further talk about the increase in efficiency there was 

the example of a government pilot project where the interviewee mentioned that linking all the 

components to a digital tool made it easier to locate the issues and hence easier to solve them. 

This process helped to increase efficiency by almost 70%.   

In most of the transactions which happen there is a notary involved. The work of the notary is 

to do due diligence and get the necessary data from the documents and advise the clients but 

what happens mostly is that a clerk always vets the information and only when the information 

is complete will the notary sign off on the document. This process takes a lot of time (in weeks) 

and the payment per hour comes to 300-400 euros. Even though the process is time-consuming 



 

39 

 

and expensive real estate companies are willing to spend money. This signifies that apart from 

information efficiency even process efficiency is important.  

The commercial real estate transaction process is quite slow but improving it and incorporating 

decentralized finance it will take a long time because the whole process must be digitized first 

and then decentralized finance has to be incorporated. Once it is incorporated you can organize 

information better and then you can also create more efficiency like that. He emphasized the 

point about educating people because to set up the decentralized finance ecosystem there should 

first be proper education. The people who can make decisions need to know about its benefits. 

After this proper digitalization and the presence of more interoperable information can make 

the creation of the decentralized ecosystem possible.  He concluded the meeting by saying that 

the intersection between technology is very important and when more and more people come 

to know about it and are educated about its benefits then only it can be applied. It is difficult to 

set up but once done it will lead to a lot of savings and an increase in efficiency.  

5.4 New Entrants perspective  
This section will present the summary from the perspective of the New Entrants. Being a crypto 

enthusiast, an investor in a Propy, and a writer in a blog (decenfi.org) Interviewee No. 6 mentioned 

that it is difficult for a lot of people to gain knowledge about things like blockchain and bitcoin. 

He mentioned that suppose a person is asked about what bitcoin is, he will say something which 

is most of the time is incorrect. When someone with deep knowledge about the subject is asked 

the same question then there are a lot of technical terms mentioned that become difficult for a 

layman to understand. Hence, education is important for the growth of technology in any area.  

The organizations which are adopting blockchain in their work processes are not changing 

everything. The top layer of their processes is the same. The changes are within the system with 

the way how things work and function. Hence, a lot of people don’t come to know if they are 

interacting with the blockchain or not. The problem of centralized finance is that during the 

transaction process there is no transparency. There is no interoperability between the 

intermediaries. The property systems in USA there are 50 different states,each state has its own 

rules and regulations, and each state has different counties which have its own rules. This makes 

property purchases very difficult and highly inefficient. Introducing blockchain to this will make 

all the states follow the same rules and hence buying and owning a property will be easier. The 

negative is that since this information is available online there are chances it gets to the wrong 

people and there will be a misuse of this information.  

Comparing the state of blockchain between the USA and Europe, even though the technology 

is behind in Europe the rules like transparency are ahead when compared to the USA. Even 

applying decentralized finance in government operations is beneficial to the government 

because on each transaction they can earn a tax, but the transaction will happen more 

efficiently. Looking at the future, most companies will have the same look but the only change 

will be in the efficiency of the processes. The daily operations will be faster and hence most 

people won’t even come to know that they are interacting with the blockchain. Since all the 

characteristics are available on the blockchain there are chances that a competitor can take a 

company’s code and make it better thereby making the competitor better. Hence, there is a 

chance that there is constant growth, and this is better.  

Regarding the opportunities and benefits of decentralized finance Interviewee, No 7 had 

mentioned that tokenization of assets is a very important use case. Since real estate is traditionally 

stable industry tokenization has a disruptive potential helping a lot of small investors build up their 

portfolios and get returns. Tokenization is the dividing of profits and not the property itself. There 
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is a difference between the usage and the ownership. In the case of real estate transactions, 

decentralized finance will speed up the process. Normally, the processing of a loan takes weeks to 

go through and this causes a few problems. When the loan processing is shifted online the time 

for a loan to be given is only one day but with decentralized finance, it will take a shorter time and 

it is also more flexible.  

The good thing about tokenization is that it is like portfolio diversification where you can distribute 

your tokens all over the world instead of owning tokens in a single property. This is the essence 

of tokenization where investing in properties becomes affordable and easy for the public. This 

affordability and simplicity work both ways where the public feels empowered about investing 

and because a lot of people invest in a property it drives the price up. There is one issue however, 

there are certain rules and regulations which are there in case the ownership of a building changes 

from one person to another. To combat this there should be an organization that takes care of these 

tokenization challenges. For combating the ownership of property in other countries there should 

be representatives from each country who can work towards the unification of the rules and 

regulations so that tokenization can occur.  

For a technology to be considered disruptive it should be doing the same process at least ten times 

better than the competition. Looking at decentralized finance has not reached that level. So, there 

should be a sufficient collaboration between the financial institutions where they can incorporate 

decentralized finance into their workings and facilitate peer-to-peer lending. There are certain 

issues with this technology as well, the security issues, the legal framework, and the government 

banning certain technologies are examples of these issues. The way decentralized finance can be 

adopted is mostly through the real estate agencies. If they can realize that the technology can either 

help or complicate the way they work then only can decentralized finance either be mainstream or 

technology that fails. 

5.5 Analysis of Interview with Academia (Interviewee number 1)  
This section presents the analysis of the academic perspective 

Major Issues in Commercial Real Estate Transactions  

The areas of commercial real estate transactions have issues like asymmetric information and 

moral hazard adverse selection. Many years ago, these problems were only theories that were 

learned in the classroom, but these are mainstream and are affecting the real estate world.   

Technologies in Commercial Real Estate  

The application and the use of technology change each year. Before it was the use of technology 

to monitor the property characteristics, how much energy it was used, and the technical aspects 

of the building. After that, the use of technology came on the basis of using artificial 

intelligence for property valuation purposes. This changes how property is valued and also 

provides better methods to value property. After this comes the introduction of blockchain to 

real estate. Although this was talked about at a conference nothing much happened about it. 

Looking at the technology which is being used in other industries it almost always gets 

incorporated into real estate that can be considered a driver for the use of technology.   

Hindrances in technologies in Commercial Real Estate  

The reason why foreign investors prefer Sweden is that if the investors want any document in  

English, then the natives agree that make sure that the documents are in English. This doesn’t 

happen in other countries like Germany and France. Traditionally the construction sector is 
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quite conservational in nature but the same can’t be said about the real estate sector. The last 

few years have seen a rise in gender equality. Even though real estate companies are quite risk-

averse and don’t want to spend much money on technology there are certain organizations who 

push boundaries and with this other organizations follow as well.   

Promoting technology in our society  

Promoting technology is quite important in this day and age because it simplifies life. Looking 

at all the technology which exists it has been mostly because some of the other visionary was 

ready to spend time and money on revolutionizing which is relatable to our disruption 

innovation theory where new entrants can challenge big corporations. The same can be 

considered in commercial real estate as well, unless someone or some organization comes forth 

and invests time and money then only will there be in a breakthrough in commercial real estate. 

5.6 Analysis of the industry perspective 
The section presents the analysis of the Industry Perspective of interviewee number 2 

Transaction Pitfalls in the current way of transaction  

The transactions in a commercial real estate company follow a certain way and a certain 

standard. It has been going on for a long time and the individuals in the organizations are used 

to the way things occur but there are certain cases where there is a lot of time wasted and this 

creates a challenge, in what way the transaction route can be improved. The interview candidate 

from Svefa had mentioned that his organization had standardized a process but there are 

occurrences where clients didn’t read the memorandum sent to them which communicates 

almost everything about the property. Not knowing information results in the client 

organization calling the advisors constantly enquiring about the property. This results in a lot 

of time wastage. It can be seen that there are instances where there is a scope for improvement 

in the way work is accomplished in big organizations and where information exchange can be 

lossless and there is no asymmetry in information between two parties.   

Reducing Risks  

The Swedish real estate market is normally quite small and it's easy for an advisor to vet clients 

based on their previous track record. There are instances where a client wants ownership and 

pays a huge amount for it however, the terms and conditions of the ownership are dodgy, and 

it creates issues for the advisor in the future. There are also instances where the client wants 

ownership and pays less money, but the terms and conditions are quite simple and it's easy for 

the advisor to follow them. In conclusion, the best way for the advisor to reduce risks is to 

properly vet the clients and the terms and conditions of the ownership.   

Application of Technology to Real Estate  

The world of real estate is normally quite slow in adopting technology into daily use. The 

technology which is normally applied in real estate today is Excel for data representation and 

digital signing tools so that the need for physical meetings is reduced. Just like other industries 

affected by the onset of the corona the use of digital meeting software like Zoom and Teams 

has increased. However, there are other cases where technology can be used. There is a lot of 

time and money wasted in the creation of an investment memorandum. If there are ways where 

software can create an investment memorandum from the data inputted in excel, then a lot of 

time and money can be saved for the advisor. One more interesting way in which technology 

can be incorporated into real estate is the tokenization of property. This splits a property into 
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tokens that resemble shares. These tokens can be then owned by regular private individuals. 

The individuals can then earn dividends on the property.   

Outlook  

In general, the real estate world is quite slow in adapting to technology. The people working at 

a high level are generally quite content with how things work, and they are under the impression 

that there is very less scope for improvement. Looking at the past and at different industries, it 

can be seen that the application has not only improved efficiency and time management. It has 

also helped to earn more money and generally improve wellbeing.  

 

5.7 Analysis of the industry perspective  
The section presents the analysis of the Industry Perspective of interviewee number 3 

Transaction process and its issues   

The transaction process is similar to other organizations wherein a sales mandate is formed and 

then the value is determined. From there different buyers contact the advisors and quote a price. 

If required, the highest bidders are put through another round of bidding. During this time the due 

diligence process begins where the site visits occur and at this point of time the relevant paperwork 

for transfer of ownership is being set. This process is quite time-consuming and there are risks 

where the parties involved don’t agree with each other. There are issues related to finance as well.  

Risk reduction    

There is a scope for risks during the transaction stage and there are ways it can be reduced. During 

the creation of the sales document, the lease documents are studied properly, if any errors are 

found then the errors are immediately corrected. There are cases where the advisor organization 

takes on properties that they are unable to sell, to combat that the advisors make sure that the 

property which they selected can be sold by them or not. These are the ways by which risks can 

be reduced.  

Application of Technology to Real Estate 

There are a few applications of technology in real estate. Due to the presence of large amounts of 

data at present data centers or data rooms are required to store them. Even though real estate is 

slowly adopting technology the presence of an immediate need makes that process faster. In this 

regard, digital signing tools and digital meeting tools are important applications. There are uses 

for CRM as well. The use of artificial intelligence and digital property management will be huge 

in the coming years. 

Outlook 

The view that the real estate world is quite slow in adapting to new technology is quite apparent. 

This is mainly because the people who are at a position to make such decisions are quite 

conservative in their approach, but this is changing. Although it looks like it is changing, the 

application of technology like decentralized finance will take time because there is not sufficient 

knowledge about how it will be used. Using it on a small scale will give that answer and then the 

mainstream applications can be looked at. 

5.8 Analysis of the Non - Profit Organization's perspective  
This section presents the analysis of the Non-Profit Organization perspective of Interviewee 

number 4. 



 

43 

 

Future of Decentralized finance  

According to Interviewee no. 4 decentralized finance has very minimal space in today’s real 

estate world. There are very few people who know about it and they are waiting for changes in 

society to develop it. In short, there are very few people who can influence how DeFi can come 

up today. Due to not many people knowing it there is no sufficient movement for it. Only with 

time can some changes occur in this regard.    

Decentralized Finance in real estate transactions  

One major use of decentralized finance in a real estate transaction is tokenization but that is a 

very small portion of its use. The use of blockchain in real estate right now it's not much and 

decentralized finance is lesser than that. The present liquidity of the real estate transaction 

world doesn’t show urgency in being repaired or made better.  

Efficiency in Real Estate Transactions  

There are not so many strong issues in the real estate transaction that it warrants the use of 

decentralized finance. Looking at Proptech it had taken quite a long time to be properly 

considered in the real estate industry so the same can be said regarding decentralized finance 

for real estate. There are not many problems in the real estate industry for DeFi products to be 

used to improve efficiency.   

Benefits for stakeholders  

According to interviewee no. 4, the important stakeholder in implementing decentralized 

finance can be banks because commercial real estate is done majorly through banks, and they 

have a large customer base who may willing to try their service.  The benefits of the application 

of decentralized finance for the stakeholders belong to the banks. Even though it means that 

the role of the banks reduces due to the functions of DeFi it takes a long time for it to be 

applicable and this gives incentive to the banks to make their processes better. The banks 

consider that if they can implement technology into their processes then they can make it better. 

There are a few representatives in certain banks who want to improve processes through the 

use of technologies, but they don’t get enough support from higher authorities.  

Risks in the implementation of decentralized finance  

Innovation always has some risks when it needs to be implemented but when looking at the 

DeFi scale at which it needs to be implemented presents a risk. As the interview candidate 

keeps mentioning that the present scenario doesn’t present an urgent need that decentralized 

finance needs to be implemented. Looking at the future there is certainly a risk of not applying 

it as well. 

5.9 Analysis of the Non- Profit Organization's perspective  
This section presents the analysis of the Non-Profit Organization perspective of Interviewee 

number 5. 

Inefficient Methods in Real Estate Transactions  

Most of the commercial real estate transactions that take place require a notary to sign off on 

it. The work of the notary is to do a due diligence process on the information provided by the 

parties involved in the transaction. The notary has a clerk and for most the transactions the 

work of the clerk is to make sure that the documents have the complete information. This 

process takes weeks to complete and during this time no work can be done apart from the 
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information collection The payment for the notary is about 300-400 Euros per hour and since 

the information collection is also considered work it results in quite a lot of money for 

something easy and simple like the signing of a document. Even though the process is 

expensive and time-consuming, the real estate organizations still go through with it because 

there are no other alternatives, and they are alright with paying the money.   

The intersection of digitalization and real estate  

Digitalization has intersected in commercial sectors, and it has brought success to them. Due 

to the onset of COVID, this has happened on a larger scale and the real estate sector has 

managed to adapt to it. The real estate sector is slow at adopting technology in its use and only 

when it is absolutely necessary to adopt does it do so. Just like other sectors, there are benefits 

to adopting technology and there are various instances where the benefits can be shown. For 

example, the Dutch government started a program called a Unique Object Identification where 

they denoted a number to the parts which went into the project like a cadastral or a steel member 

and an elevator in a building. This resulted in a lot of stakeholders generating a lot of product 

numbers. When all the stakeholders then input these numbers into the UI and both the parties 

do the same the information gets connected and it becomes easier to track all the numbers and 

this leads to efficiency.   

Another case is with the Schiphol airport where a lot of contractors were employed to do regular 

checks. This process was quite time-consuming and expensive for the airport. However, when 

digital readers were installed, the readers did real-time checks and would signal when the issue 

was there. This resulted in fewer checks, and this further resulted in the time and money spent 

by the airport reducing. In conclusion, it can be seen that technology increases efficiency.   

Establishment of Blockchain   

All the benefits of digitalization can be seen but it’s still a long way from being mainstream. A 

few things are important for that, the first is education. The main decision-makers from 

prominent organizations must know about blockchain and its various uses. They will be able 

to shift the public focus towards it and generate interest in its adoption. The second point is that 

there should be a sufficient for it to be built on. With the foundation, there should be 

information that is interoperable as well. When this is done will there be an establishment of 

blockchain and the general adoption of it. 

Outlook  

The general outlook is positive, and the advantages can be seen as well. However, for it to be 

successful there must be sufficient foundation for it to be built on and education for the masses 

about it is important. For this organizations like FIBREE are important and research about the 

topic is also important.  

5.10  Analysis of Interview with New Entrant  
This section presents the analysis of the New Entrant perspective of Interviewee number 6. 

Importance of Education about Blockchain 

At present not many people know about the technicalities of blockchain and its various uses. When 

someone who is interested in blockchain is asked he/she can give a definition that is very vague 

and not definitive. When someone who is well versed is asked a similar question then a highly 

technical answer is given which is difficult to understand. There is evidence that says that the 
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world will go towards more technology-driven alternatives and hence it is important to educate 

people about blockchain and its various uses in our day-to-day lives.  

Comparison of EU and the USA 

Comparing how blockchain can be implemented in both the EU and the USA, it can be seen that 

even though the technology is ahead in the USA the difference in rules and regulations among the 

50 states in the country makes it difficult. Looking at the EU countries this is not an issue because 

the rules and regulations are almost similar. The data transparency is high as well in EU countries 

so that is an advantage.  

Advantages and disadvantages 

The advantage compared to a centralized financial transaction is that there is evidence of the ledger 

in the blockchain network, so it makes everyone aware of what is going on. This leads to higher 

efficiency and less need for an external authority to authenticate any transaction. Because of the 

presence of the network, there is more interoperability between the participants also. The 

disadvantages are that there are chances of the data getting into the hands of evil people and this 

can lead to a lot of losses thereby undermining the importance of such technologies. It is important 

to establish higher levels of security for these kinds of technologies.  

Outlook 

The world will be more technology-driven in the coming years. There are chances that in the next 

5 years the way companies work will be very different. From an outside point of view, the look of 

the companies will be the same but there will be a difference in the way things work and this will 

be more evident when the efficiency of operations increases. Hence, being more knowledgeable 

about this is important in this day and age and adopting the mentality of always learning is the 

way to proceed. 

5.11 Analysis of Interview with New Entrant 
This section presents the analysis of the New Entrant perspective of the interviewee number 7 

Opportunities and benefits 

The opportunities and benefits that decentralized finance can have on real estate are that it can 

make tokenization accessible to the public. With tokenization, the public can become investors 

and invest in tokens in properties and hence they can expand their portfolio and get returns. 

Decentralized finance will also speed up the transaction process. With decentralized finance, 

things like processing loans will take very less time.  

Effects on everyday investors 

The effect that tokenization will have on everyday investors is that it makes them empowered that 

they are able to invest in a lot of properties thereby diversifying their portfolios. It also makes them 

owners in case they get a majority stake. Since a lot of people are investing it results in an increase 

in the price of certain properties.  

Issues 

With most new technologies issues are certain and decentralized finance is no different. Issues like 

regularizing rules and regulations hamper the change in ownership, security issues, and the legal 

framework. There are conditions where the government bans technologies when conflicts occur, 

this creates issues too.  
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The Outlook 

The people who are responsible for the sale of property that is the real estate agencies and brokers 

are important to how the public and the society adopt decentralized finance. If this technology 

makes working easy, then it becomes mainstream or else it will be a failure. 
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6 Discussion  
The obtained data from the conducted interviews, as well as the literature review, will be 

discussed in this chapter and form the base for the conclusions. In addition, the research 

questions are addressed.  

The authors learned from the interviews that the respondents highlighted certain essential topics 

that were connected to the literature, so the following section will highlight the potential merits, 

risks, and key areas of adoption in the commercial real estate sector from the theoretical 

approach which will serve as the foundation for addressing the research questions. 

6.1  DeFi's Solutions to Issues  
Interviewee 4 spoke about Efficiency; Interviewee 6 spoke about Interoperability and 

Transparency and Interviewee 7 spoke about the accessibility of DeFi. These empirical findings 

were further studied and connected to the literature to understand them in-depth meaning of the 

benefits. Hence the following section will discuss some of the most promising components and 

potential merits of Decentralized Finance in the Commercial Real Estate sector.   

6.1.1 Efficiency  

Inefficiency is one of the biggest issues of traditional finance that DeFi addresses. DeFi allows 

for the execution of financial transactions involving enormous amounts of assets and low 

friction, which would otherwise be a significant organizational load for traditional finance. 

(Hemashrif, 2022) While much of the old financial system is founded on trust and relies on 

centralized institutions, DeFi uses smart contracts to replace some of these trust requirements. 

Central counterparties, Custodians, and escrow agents are all roles that contracts can play. If 

parties involved want to exchange digital assets in the form of tokens, for example, there is no 

need for a Central Counter Party to provide assurances. Alternatively, the transactions can be 

finalized automatically, which means that either all or none of the transfers will be carried out. 

This reduces counterparty credit risk and improves the efficiency of financial transactions 

(Schär, 2021). Reusable smart contracts can be used to create DApps that conduct a specific 

financial operation. Anyone interested in interacting with DeFi initiatives and platforms can 

use these DApps. As long as internet access is available, a user can easily participate in the 

DeFi ecosystem regardless of their geographic location. Users can automatically lend and 

borrow sums using crypto assets as collateral on DeFi platforms. This automation might speed 

up financial processes, lower expenses, and increase the number of financing options available 

(Semeniak, 2022).   

Moving funds is straightforward with DeFi, and there is no organizational cost, which improves 

the efficiency of financial operations. Users can automatically lend and borrow sums using 

crypto assets as collateral on DeFi platforms. This automation might speed up financial 

processes, lower expenses, and increase the number of financing options available.  

6.1.2 Interoperability  

Traditional financial services are difficult to connect with one another, requiring at least a wire 

transfer and, in many situations, being unable to be recombined. The potential for DeFi is vast, 

and new technologies are coming at a breakneck pace. The ease with which DeFi products can 

be assembled is fueling this expansion (Harvey, Ramachandran, and Santoro, 2020). Any 

additional protocols enabling lending and borrowing can be used once some basic infrastructure 

has been established, for example, to build a synthetic asset. A higher layer would enable 

leverage to be achieved on top of borrowed assets. As new platforms emerge, this 

composability can continue in an expanding variety of directions.   
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Interoperability can be improved through decentralized finance. Traditional finance works in 

silos, which raises transaction costs (Chen & Bellavitis, 2019). Because different financial 

organizations must keep their own books, one financial service may not be compatible with 

another. As a consequence, moving money and value between silos can be expensive and time-

consuming. Decentralized finance, on the other hand, is based on public blockchain systems 

and open standards, allowing for more interoperability between different businesses. Capital 

and value can flow effortlessly across multiple services and borders with high interoperability.   

Tokenization is a way of integrating and interacting amongst DeFi platforms. Using assets that 

have been locked up might be challenging in traditional finance. Consider the case of someone 

who owns a portion of a private commercial real estate. It would be difficult to use this asset 

as collateral for a loan or as a margin to initiate a leveraged derivative position. Due to shared 

interfaces and programs that may directly connect to each other's assets and partition positions 

as needed, this approach is simplified with DeFi. Due to the approach of tokenization of 

historically illiquid assets, DeFi opens up a whole new realm (Hemashrif, 2022)  

6.1.3 Transparency  

The traditional banking system is not transparent currently. An individual has limited 

awareness of the bank's financial condition as a customer. Individuals must trust the company's 

and government's protection (insurance) (Hemashrif, 2022). Another area where there is a lack 

of transparency is in the loan application process. Different banks offer different payment plans 

and interest rates, and a customer has limited options for deciding which plan is the best.  

In DeFi all transactions are visible to the public, and smart contract code can be examined on 

the blockchain. The visibility allows for an unprecedented amount of transparency, at least in 

theory. Financial data is open to the public and can be used by both researchers and users. The 

availability of historical and present data in the event of a crisis is a significant development 

over traditional financial systems, where most of the data is distributed among a huge number 

of private databases or not available at all (Schär, 2021). As a result, DeFi application 

transparency may allow for the mitigation of undesirable occurrences before they occur, as well 

as a much faster understanding of their cause and potential implications once they do.   

In terms of transparency, smart contracts can provide instant benefits. All parties are aware of 

their counterparts' capitalization and may understand how funds will be allocated (Harvey, 

Ramachandran, and Santoro, 2020). The parties can read the contracts to see if the terms are 

acceptable, eliminating any doubt about what would happen when they engage under the terms 

of the contract. This transparency significantly reduces the risk of legal ramifications and 

provides peace of mind to smaller participants who, in the current atmosphere of traditional 

banking, could be exploited by powerful counterparties by delaying or even refusing to fulfill 

their obligations.  

Participants in DeFi are responsible for following the conditions of the contract they use. 

Staking is one strategy for enforcing appropriate behavior. Staking is the process of entrusting 

a crypto asset to a contract, with the contract only releasing the crypto asset to the proper 

counterparty when the contract terms have been met or else the asset goes back to the original 

holder (Harvey,Ramachandran and Santoro, 2020).  Parties may be obliged to put their money 

where their mouth is on any claims or interactions they make. Staking is a method of enforcing 

agreements by imposing a monetary penalty on the misbehaving party and a monetary reward 

on the counterparty. The monetary compensation should be on par with, if not better than, the 

contract's initial outcome. Traditional financial agreements do not provide the same level of 

security and transparency as these transparent incentive structures.   
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6.1.4 Accessibility  

By default, anyone can use DeFi protocols. As a result, DeFi could help to develop a truly easy 

and public financial system. Because of the lack of identities, the infrastructure needs are quite 

cheap, and the possibility of discrimination is essentially non-existent.  

If access limits are required by regulation, such as for security tokens, these restrictions can be 

incorporated into the token contracts without jeopardizing the settlement layer's integrity or 

decentralization qualities. (Schär, 2021)  

As the smart contract platform has advanced towards more scalable applications, user friction 

decreases, allowing a broader spectrum of users to participate, thereby mitigating traditional 

finance's second flaw which is limited access. DeFi provides direct access to financial services 

to huge, underserved groups, such as the worldwide unbanked population and small enterprises 

that employ a significant percentage of the workforce. The impact on the world economy would 

be extremely good. Even those with traditional financial services such as credit and mortgages 

do not have easy access to the financial products and they also don't get the most competitive 

prices and terms, these services and structures are only available to huge institutions. DeFi 

gives any user, regardless of wealth or geography, access to the complete financial 

infrastructure of the company. (Harvey, Ramachandran and Santoro, 2020)  

The banks of nations are affected by political upheaval and government policy. Being 

blacklisted by a government agency can make obtaining banking services and money extremely 

difficult. Due to regulatory laws ensuring a safe financial service, centralized banks of nations 

are frequently in close touch with governments (Hemashrif, 2022). Tyrannical governments, 

on the other hand, can exploit this connectivity to limit people's access to money in order to 

maintain their authority and keep the population under their control.   

In the context of commercial real estate, DeFi elements such as tokenization, decentralized 

exchange, and asset management can enable retail investors to invest in commercial real estate 

while also addressing major issues such as liquidity, transparency, efficiency, and accessibility.  

6.2 Risks of Defi  
In contrast to the potential benefits of DeFi, the interviewees also highlighted the risks that 

DeFi poses to the industry. However, it was unclear how exactly DeFi poses threats after the 

adoption. Hence, in-depth research was done concerning DeFi risks. It was found that DeFi 

comes with several drawbacks, including the danger of smart contract execution, operational 

security, and reliance on other protocols and external data. In the next sections, we'll go through 

these points in more detail.  

6.2.1 Smart Contract risk  

Crypto-focused products, especially exchanges, have been regularly hacked over the last 

decade. While many of these attacks were the result of inadequate security practices, they 

nevertheless highlight an essential point, the software is particularly vulnerable to hacks and 

developer errors. With their unique qualities, blockchains can eliminate traditional financial 

problems like counterparty risk, yet DeFi is based on code. This software base provides 

attackers with a greater attack surface than typical financial institution threat vectors. Public 

blockchains, as previously said, are open platforms. Following the deployment of code on a 

blockchain, anyone can examine and interact with it. Because this code is frequently in charge 

of keeping and moving blockchain native capital assets, it poses a new and distinct danger 

(Harvey, Ramachandran, and Santoro, 2020).  
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Because smart contracts are algorithmic and programmable, coding mistakes can lead to 

vulnerabilities that allow attackers to drain funds or render a protocol useless. As a user, one 

should be aware that a protocol is only as safe as the smart contract it is based on (Hemashrif, 

2022). This is difficult since the average user is unable or unwilling to go through a contract 

code, let alone determine whether it is corrupted. Insurance services, code audits, and 

verifications are available, but there is still some uncertainty.   

Contract execution is fraught with similar dangers. Most users don't comprehend the data 

payloads they're asked to sign as part of transactions, and a hacked front end might lead them 

astray. Unfortunately, it appears that usability and security are mutually exclusive. Some 

decentralized blockchain applications, for example, will request permission to transfer an 

infinite number of tokens on the user's behalf—usually to make future transactions more 

convenient and efficient. However, granting such access puts the user's funds at risk.  

An economic ruse would be more deceptive. There would be no clear flaw in the logic of the 

code, but rather a potential for an economically powerful enemy to manipulate market 

conditions to profit improperly at the expense of the contract. Consider the case where a 

contract serves as trade between two tokens (Harvey, Ramachandran and Santoro, 2020). It 

calculates the price by comparing it to the exchange rate of another similar contract on the chain 

and offering it with a little adjustment. It was found that the other exchange is acting as a pricing 

oracle for this contract. When the oracle exchange has much less liquidity than the primary 

market, the risk of an economic exploit develops.   

6.2.2 Operation Security  

Admin keys are used by several DeFi protocols and applications. These keys enable a specific 

set of people typically the project's core staff to upgrade contracts and perform emergency 

shutdowns. While it's fair that certain projects desire to take these precautions while 

maintaining some flexibility, the existence of these keys can be an issue (Schär, 2021). 

Malicious third parties could get their hands on the keys and breach the smart contract if the 

keyholders do not create or store them securely. Alternatively, large monetary incentives may 

cause the core team members to be malignant or corrupted.   

Protocols and programs that employ DeFi require admin keys, which are often used by the core 

development team to execute upgrades and if needed, emergency shutdowns. Though the need 

for such keys is apparent, the fact that they exist can be problematic. Malicious third parties 

could obtain access to the keys and manipulate the smart contract if keyholders do not maintain 

their keys in a safe manner (Hemashrif, 2022). Multisig (M of N keys required to execute any 

of the smart contract admin activities) and timelocks are employed by most projects to mitigate 

this risk.  

Some projects, as an alternative, use voting methods, in which the owners of the appropriate 

governance tokens get to vote on the protocol's destiny. However, in many circumstances, the 

majority of governing tokens are held by a small group of people, resulting in effects that are 

comparable to those of admin keys (Schär, 2021). Some projects have attempted to counteract 

this concentration of voting power by rewarding early adopters and users who meet certain 

requirements, which can range from simple protocol used to active voting and third-party token 

staking (yield farming). Even when a launch is regarded as "fair," the actual distribution is 

frequently concentrated. The use of governance tokens may have unfavorable implications.   

6.2.3 Governance Risk   

Risks in programming are nothing new. They've been around for more than half a century, 

dating back to the start of modern computing. Because the application is autonomous and 
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regulated by smart contracts, programming risk is the only concern for some protocols, such as 

Uniswap. Other DeFi applications rely on more than just computer code that runs on its own. 

MakerDAO relies on a human-controlled governance process that continuously alters protocol 

parameters to keep the system solvent (Harvey, Ramachandran and Santoro, 2020). Many 

additional DeFi protocols rely on humans to actively manage protocol risk, and many of them 

employ similar approaches. This creates a new risk, governance risk, that is specific to the DeFi 

environment.   

More than merely autonomous computer codes are used in DeFi applications. MakerDAO, the 

decentralized credit facility, for example, relies on a human-controlled governance process to 

actively alter protocol parameters to maintain the system solvent. Many additional DeFi 

protocols rely on humans to actively manage protocol risk, and many of them employ similar 

approaches (Hemashrif, 2022). Users and investors must purchase a token on a liquid 

marketplace that has been explicitly allocated protocol governance rights in the opportunity to 

involve in the governance framework. Holders of these coins can vote on protocol 

modifications and help to shape the future. Any well-funded adversary can easily obtain most 

liquid governance tokens and take control of the protocol and steal cash. This, however, has 

yet to occur and is more of a theoretical risk.   

The representational or liquid democratic processes that permit protocol alterations are referred 

to as protocol governance. Users and investors must purchase a token on a liquid marketplace 

that has been explicitly allocated protocol governance rights to participate in the governance 

process. Holders of these tokens can use them to vote on protocol improvements and help shape 

the future. Although governance tokens typically have a set supply, which helps to prevent 

attempts by anybody to get a majority (51 percent), they nevertheless expose the protocol to 

the possibility of being taken over by a hostile actor (Harvey, Ramachandran and Santoro, 

2020).   

6.2.4 Scalability  

The greatest exchange between security, decentralization, and scalability is faced by 

blockchains. While the Ethereum blockchain is widely recognized as decentralized and safe, it 

has trouble keeping up with the high demand for block space. The DeFi ecosystem is being 

harmed by rising gas prices (transaction fees) and extended confirmation periods, which benefit 

rich people who can execute massive deals. Base-layer sharing, as well as different Layer 2 

methods, could be used to solve this problem (Schär, 2021). Scalability efforts, on the other 

hand, often erode composability and universal transaction atomicity, two of DeFi's most 

noticeable qualities.   

Every Ethereum miner must run all of the included transactions on their equipment for a block 

to become part of the chain. It is impractical to expect each miner to conduct all monetary 

operations for a global financial market. Ethereum presently has a maximum transaction rate 

of 15 TPS. Despite this, this blockchain now houses practically all of DeFi. Ethereum can only 

manage less than 0.1 percent of the throughput of Visa, which can handle up to 65,000 

transactions per second. DeFi is at risk of not being able to meet demand due to Ethereum's 

lack of scalability. Much work is being put into improving Ethereum's scalability or replacing 

it with a blockchain that can manage bigger transaction volumes more easily (Harvey, 

Ramachandran and Santoro, 2020)  

Several scaling options for the Ethereum blockchain are currently in development, including a 

move to proof of stake from the more time-consuming proof of work (Hemashrif, 2022). Many 

current initiatives try to reduce the scalability issues that the DeFi ecosystem faces. One thing 
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is certain: applications' potential impact on the world will be restricted if DeFi's growth is 

constrained by blockchain scaling.   

6.2.5 Oracle Risk  

Oracles are one of the final unsolved challenges in DeFi, and most DeFi protocols require them 

to work properly. Oracle’s purpose is to bring off-chain data to on-chain.  Blockchains without 

oracles are self-contained, with no awareness of the outside world information other than the 

transactions added to the native blockchain. To ensure that routine activities like liquidations 

and prediction market resolutions work properly, several DeFi protocols require access to 

secure, tamper-resistant asset pricing. Oracle risk is introduced when protocols rely on these 

data streams (Hemashrif, 2022)  

Oracles pose a huge threat to the system they assist. If the Cost of Corruption of an oracle is 

ever less than the possible Profit from the Corruption of an attacker, the oracle is particularly 

vulnerable to attack.  

There have been three kinds of oracle solutions introduced, developed, and used to date. A 

Schelling-point oracle is the first (Harvey, Ramachandran and Santoro, 2020). The owners of 

a fixed-supply token vote on the outcome or report the price of an asset in this oracle. Augur 

and UMA are examples of similar oracles. While Schelling-point oracles maintain the 

decentralization of protocols that relies on them, they have long resolution times.   

6.3 Key Areas of Adoption in the Commercial Real Estate Market  
The interviewees also spoke about how decentralized finance can create new business models and 

the areas where it could be adopted. Asset tokenization and Asset management were highlighted 

by most of the interviewees, hence in-depth research was done concerning how DeFi could be 

used for asset tokenization and asset management. The following section will present the areas 

where Defi could be adopted in the commercial real estate sector.  

6.3.1 Asset tokenization  

Typically, a ledger is used to keep track of the blockchain's native protocol asset. However, as 

public blockchain technology grew in popularity, so did the notion of adding more assets to 

these ledgers. Tokenization is the process of adding new assets to a blockchain, and a token is 

the blockchain representation of that asset (Schär, 2021).    

In general, promise-based tokens have three backing models: off-chain collateral, on-chain 

collateral, and no collateral. The underlying assets are stored with an escrow service, such as a 

commercial bank in off-chain collateral. On-chain collateral refers to assets that are secured on 

the blockchain, usually through the use of a smart contract (Schär, 2021). Counterparty risk is 

at its highest when there is no collateral. The guarantee in this scenario is based on faith. There 

are various advantages to using on-chain collateral. It is quite transparent, and smart contracts 

can be used to safeguard claims, allowing semi-automated operations to be carried out.   

In the year 2020, $690 million in real estate was tokenized. By 2021, the figure had risen to 

$14.3 billion entering one of the most interesting new real estate revolutions (Cayetano, 2022). 

DeFi smart contracts make it much easier to manage these assets.   

Tokens can be used to authenticate the ownership of just about anything, including real estate 

by connecting these tokens to physical assets. Fractional ownership can be documented on the 

blockchain by generating several tokens related to the same physical item and selling them to 

several buyers (Bohmer, 2022). For real estate investors, tokenization might remove ownership 

disputes and enable real estate crowdfunding on an unprecedented scale, allowing a new 
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generation of retail investors to benefit from the compelling returns associated with 

Commercial real estate investment.   

DeFi Tokens for Commercial Real Estate has the potential to automate middlemen operations, 

boost liquidity, reduce investment capital needs, and increase transparency.  

Fig4: The below-illustrated tokenization process is a newly designed work by the authors in 

alignment with this thesis project, the idea was referred from one of the company websites 

(Appinventiv,2022).  

 

Figure 4: Tokenization process (Appinventiv,2022) 

6.3.2 Lending and borrowing  

Borrowing and lending are essential components of finance because they enable risk-taking 

and leverage the availability of money (Gogel, 2021). Banking is the most common method of 

centralized credit provision as per most of the interviewees. The bank manages the interest rate 

differential between depositors' liquid assets and the rates it earns from borrowers on longer-
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term loans. It must analyze borrowers' creditworthiness and determine suitable interest rates to 

account for defaults.   

Traditional commercial Real Estate loan: Most banks and Commercial Mortgage-Backed 

Securities (CMBS) lenders will take at least three months to close a typical commercial real 

estate loan (Blackburne, 2022). The reason for the lengthy procedure is that banks and conduits 

require a large stack of documentation to underwrite a loan. They'll require copies of all leases, 

a rent roll, historical operational expenses, a financial statement for the principals, and, in most 

cases, tax records. It takes several days to gather all of these documents. The third-party reports, 

such as the appraisal, credit, and engineering reports, often take 6 to 7 weeks to complete.  

DeFi Lending: One of the most popular types of applications in the DeFi ecosystem is open 

borrowing and lending protocols. These innovative implementations provide several 

advantages over traditional credit systems, including rapid transaction settlements, the capacity 

to collateralize digital assets, the elimination of credit checks, and the possibility of future 

standardization. Because these loan services are based on public blockchains, they require less 

trust and are protected by cryptographic verification mechanisms (Popescu, 2020). Counter-

party risk is reduced by blockchain-based loan platforms, making borrowing and lending more 

affordable, faster, and accessible to a wider range of people.   

DeFi financing is based on the power of blockchain technology and takes advantage of all of 

its unique qualities to outperform traditional commercial lending. DeFi loans guarantee 

complete transparency while expediting asset access with each transaction and removing the 

need for intermediaries (Geroni, 2021). DeFi financing offers a straightforward and 

uncomplicated borrowing method, this requires Borrowers to register with the DeFi platform 

and have a cryptocurrency wallet. DeFi ensures immutability without preferential treatment in 

a censorship-free environment.  

Working process: DeFi loans are typically secured by digital assets as security. There are no 

credit checks or other borrower-specific evaluations required because loans are secured with 

assets maintained in smart contracts. To protect against price swings, most loans are 

overcollateralized, which means the borrower must provide collateral worth more than the loan 

amount. If the collateral value falls below a preset ratio of the loan value, the position is 

immediately liquidated to pay back the debt, just like asset-backed stable coins.   

DeFi credit protocols assist in the pooling of asset tokens that are subject to an interest rate 

established by the supply-to-borrowing ratio. Lenders receive borrowers' tokenized assets 

representing their tokens plus the chosen interest rate when they commit capital to DeFi lending 

services (Gogel, 2022). Borrowers and lenders pay the same interest rate, which is often 

variable after transaction costs are paid to service providers. Both parties have complete control 

of their assets and the right to liquidate them at any time. Credit conditions can be complicated, 

and these products can be securitized and exchanged as well.   
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Figure 5: Illustration of Decentralized Finance Lending (Gogel, 2022) 

6.3.3 Asset management  

Asset managers are trusted by investors to manage and distribute their portfolios. An 

investment manager in traditional finance will often put together a regulated product such as 

an ETF, Private equity stake, mutual fund, or separately managed account. These products are 

packaged by wealth managers and distributed to clients through brokers and financial advisors. 

Robo-advisors offer financial service that is automated with little to no human monitoring or 

intervention (Gogel, 2022). DeFi asset management protocol tokens, interest-bearing accounts, 

and synthetic structured tokens are underlying assets, the smart contracts are incorporated into 

pools or vaults which helps in the diversification of the portfolio (digital assets).   

Automated Rent adjustment: Thousands of businesses were obliged to develop work-from-

home policies as a result of the COVID-19 pandemic which is still in use today. Some 

businesses have adopted an entirely remote working strategy. Other companies are 

experimenting with blended work structures. These businesses can save money by streamlining 

the way they rent out office space with DeFi technology.  

Businesses can rent the exact amount of office space they require for the exact amount of time 

they require using a blockchain-based data entry system. Not a single square foot more, and 

not a single minute longer. Businesses are no longer required to hire a whole floor for a set 

period. Businesses can instead reserve workstations or square footage. The result is they will 

only have to pay a fraction of the rent they used to. It would be practically hard to set up a 

rental contract on paper, many human errors can lead to conflicts. However, DeFi for real estate 

eliminates the need for paper. If you rent through a blockchain-based DeFi provider, however, 

all the data about your property usage is instantly available and ready to help you save money.   

Set Protocol: It is a decentralized portfolio management protocol that allows users to establish 

a token representing a fully collateralized portfolio of other digital assets, such as Bitcoin, 

Ethereum, and stable coins. A vault smart contract holds the underlying collateral that backs 

each Set (Gogel, 2022). When certain circumstances are satisfied, such as a rebalance interval 

or a minimum percent departure from the target, the system automatically rebalances with 

established logic, dispensing the need to believe a human counterparty and bringing down 

exchanging expenses, comparable to Robo-advisors in traditional finance.   
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By purchasing ERC20 tokens, Set Protocol gives users access to advanced trading tactics. Set 

Convention permits clients to hold unique tokens that are automatically rebalanced relevant to 

their intended strategy, unlike other trading strategy platforms that need traders to conduct deals 

on secondary markets (DeFi Rate,2022). Set Protocol makes use of native tokens known as 

Sets, which contain various parameters, assets, and rebalancing techniques. Traders without 

prior trading experience can enter and exit complicated trading with just a few clicks using 

Token sets, a marketplace for buying and selling Sets. Set Protocol also has a feature called 

Social Trading which allows expert traders to tokenize their methods and earn incentives when 

their Sets are traded by the general public.  

The traditional practice of 'asset management in the financial services sector consists primarily 

of deploying financial assets to meet an institution's or an individual's long-term financial 

objective (Rude et al., 2021). There are several DeFi applications available, all of which are 

algorithmically driven and do not require human participation. This means that the DeFi 

markets are open 24 hours a day and are not under human control.   

Yield aggregators and standard crypto-asset indexes are the two primary utilize cases for 

automated asset managers. Yield aggregators are smart contract systems that allocate crypto 

assets according to predetermined rules frequently to maximize yield while controlling risk, 

and they make use of the interoperability and automation of blockchain technology. Users often 

assign assets to protocols, which automatically distribute assets across apps to maximize 

aggregate returns while adjusting capital allocations on a regular basis (Rude et al., 2021). 

Indices, on the other hand, are like 'passive' investing in that they provide a wide introduction 

to tokenized assets, these applications keep track of a portfolio of crypto assets by purchasing 

them and storing them in a smart contract. Stakeholders purchase ownership in the indices by 

purchasing a unique token that grants them algorithmic rights over a fraction of the overall 

assets kept within the smart contract, similar to exchange-traded funds (ETFs).  

6.3.4 Asset Exchange  

DeFi relies on exchanges, they provide various digital assets (tokens) to holders to use DeFi 

Services, and they provide possibilities to profit from token value appreciation. In exchange, 

traders must trust a centralized exchange operator to protect user funds, offer correct price 

information, connect buyers and sellers to conduct deals, settle transactions, and monitor 

transactions in Centralized Exchanges (Gogel, 2022). While centralized exchanges can trade 

digital assets utilized in DeFi services, they are not trust-minimized or programmable 

themselves. The DeFi exchanges decentralize important functions. With noncustodial wallets, 

they can be made accessible programmatically. Smart contracts perform transactions 

automatically against a pool of funds or on a peer-to-peer (P2P) basis. While exchanges can 

run order books on or off the blockchain, the most well-known type of DeFi exchange is 

automated market makers (AMMs) which eliminates the traditional order book.  Digital asset 

holders can use their funds to provide liquidity for possible trades and earn a return from 

traders. Any trade's price is calculated using an algorithm based on the ratio of liquidity 

available in the assets being exchanged.   

Most crypto-asset trades take place on centralized exchanges. Although centralized exchanges 

are very efficient, they do have one major flaw. Assets are first deposited by traders with a 

controlled exchange before they may trade on it. As a result, they lose direct access to their 

assets and must rely on the exchange operator. Exchange operators who are dishonest or 

unethical may have their assets confiscated or lost. Furthermore, centralized exchanges 

constitute a single point of attack and are constantly vulnerable to malevolent third parties. The 

lack of regulatory supervision exacerbates both the difficulties and the massive scaling efforts 

that many of these exchanges must undertake in a short period of time (Schär, 2021). 
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Decentralized exchange protocols reduce the need for trust and attempt to address these 

difficulties. Users are no longer required to deposit their funds to the central exchange.  Instead, 

assets will be under their sole control until the transaction is completed. A smart contract 

executes trades automatically, which means both sides of the trade are completed in one 

indivisible transaction, reducing counterparty credit risk. The smart contract may take on 

additional responsibilities depending on how it is implemented, effectively rendering numerous 

intermediaries like central counterparty clearing houses (CCPs) and escrow services 

unnecessary. There has been a recent trend towards an open exchange protocol. These projects 

aim to simplify the design of decentralized exchanges by establishing standards for asset 

exchange and enable any exchange built on top of the protocol to take advantage of pooled 

liquidity pools and other protocol features. Other DeFi protocols, on the other hand, can use 

these marketplaces to liquidate or exchange tokens as needed.   

 

Figure 6: Illustration of Decentralized Asset Exchange (Gogel, 2022) 

 

6.4 Answers to Research Questions 
The aim of the thesis, as stated in section 1.4, is to explore the expectations related to the 

implementation of decentralized finance technology in the commercial real estate industry. 

Following that, the previously established research questions will be answered based on the 

analyzed results and discussed outcomes. 

6.4.1 How could Decentralized Finance improve the transaction efficiency in 

Commercial Real Estate Market?    

The main focus of decentralized finance is on the replacement of trust between two parties. When 

trust is not present then the parties need a central authority to handle all transactions. When there 

is a central authority then there is less scope for efficiency. Hence, when decentralized finance is 

used the transaction efficiency will improve because there is no need of a central authority who 

will govern any transaction between two parties and there is less credit risk. There is no urgent 

requirement for improving transaction efficiency. Decentralized finance and blockchain are still 

in the infancy stage and it will take some time to know about the improvement in transaction 

efficiency. Normally in a centralized transaction, a notary will be involved, the role of a notary is 

to do due diligence, and this takes a long time. In a decentralized finance transaction, the notary is 
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not required and this, in turn, improves efficiency. However, for this to happen digitization must 

occur.  

6.4.2 How could Decentralized Finance be applied in Commercial Real Estate 

transaction processes?   

In a commercial real estate transaction, there are cases where information is inefficient and 

fragmented. Decentralized finance will help to arrange the information in a better manner so that 

the transactions and operations will occur quickly. The main application of decentralized finance 

is in the tokenization of property. Tokenization means splitting a property into many parts known 

as tokens. Tokens are like shares and they can be purchased by any individual. A benefit of 

tokenization is that it increases accessibility for people to invest in properties and they can also 

earn dividends from the tokens. The most beneficial use of decentralized finance in commercial 

real estate transactions will be tokenization but that’s just a small part of the transaction. DeFi 

Protocol can be used for Asset management of commercial real estate while Decentralized 

Exchange (DEX) can act as the secondary market for tokenized Real Estate assets. Looking at 

blockchain currently, there is not much use for it in the real estate industry as each transaction is 

unique and bound by regional county laws hence the legal challenges persist. As of now, there is 

very less use for decentralized finance in the commercial real estate transaction process, however, 

the new digital financial architecture (DeFi) if incorporated allows the automation of Commercial 

Real Estate Transactions. 

6.4.3 What are the potential merits and demerits of Decentralized Finance in the 

Commercial Real Estate sector?   

The potential merit of decentralized finance is that tokenized properties will become a possibility. 

It will be very easy to access it and sell it due to the presence of no intermediaries. It will simplify 

the process and it will reduce the strain on resources. It will increase the transaction efficiency by 

about 70%. The demerits are that it is quite risky, and it takes time to be put into place. There is 

no sufficient foundation for it to be set on and that will pose a problem. It is seen that there is not 

much education regarding the technology. It can look quite complicated to people who are not 

used to it.   
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7 Conclusion  

7.1 Summary 
The thesis has investigated decentralized finance technology and how it might be used in 

commercial real estate transactions. The study contributes to a better understanding of 

decentralized finance in the context of the commercial real estate sector, as well as potential 

benefits, drawbacks, and major areas of adoption. Blockchain has been around for 10-15 years, 

and it has been slowly incorporated into the real world and real estate is no different. There have 

been different studies on the implication of blockchain in the functioning of real estate and they 

have proved that it brings an increase in efficiency. Looking decentralized finance is based on a 

foundation of blockchain, and it essentially means that there will be a minimized role for the 

middlemen in a financial transaction. The thesis considered research questions based on the 

assumption that the present transaction stage is quite inefficient. Based on the assumptions, it 

hypothesized whether decentralized finance could improve the efficiency of commercial real 

estate. The potential merits and demerits were also studied to paint a complete picture. 

This project began with the goal of delving into the world of decentralized finance, a new field of 

blockchain applications in the context of commercial real estate. An inductive approach was used 

to conduct exploratory literature research to answer the research questions. Even though the 

conducted literature analysis provided an overview of the underlying processes of decentralized 

finance, the existing research on decentralized finance and commercial real estate are still 

relatively young, and literature sources connecting commercial real estate were limited. As a 

result, real-world observations of decentralized finance technology applied to commercial real 

estate were essential. Interviews were conducted with four categories of real estate actors: 

academia, industry professionals, non-profit organizations, and new entrants. An interpretivist 

technique was used to assess the transcribed interviews. Using this method, important information 

from interviewees is compared and linked to literature.  

The findings of this thesis show that DeFi leverages blockchain technology to establish a more 

decentralized, transparent, interoperable, accessible, and borderless financial system. Blockchain 

technology has the potential to lower transaction costs, enable peer-to-peer transactions, and 

improve transaction efficiency, all of which are key challenges in the commercial real estate 

business today. However, there are several issues that must be addressed like governance risks, 

smart contract risks, operation security, scalability, and oracle risks. New entrants are 

experimenting with decentralized business models that would not be feasible without blockchain 

technology. One such model is the tokenization of real estate, Fractionalizing assets on the 

blockchain network allows for greater liquidity, lowers the investment barrier, and allows a wider 

range of investors to invest in real estate. It also makes it easier for sellers to find a counterpart to 

complete a transaction. As decentralized finance eliminates the need for an intermediary, and 

allows investors to access commercial real estate regardless of their location and with significantly 

lower minimum capital requirements 

 Further tokenization opens the possibility of using the DeFi Lending protocol to fund Commercial 

Real Estate. Previously, this level took a long time to complete, but with the adoption of this 

technology, it can be completed in minutes. The assets are stored on the blockchain, and smart 

contracts connect lenders and borrowers, enforce loan terms, and distribute interest - all without 

the use of middlemen. Individuals can get a larger return on their investment by participating in 

the DeFi lending protocol, which has low transaction fees and no middleman costs. DEXs 

(Decentralized Exchanges) are used to gain entry to the realm of DeFi. There are no sign-ups, 

exchange operators, or identification verification, with little to no transaction fees on this 
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secondary market for commercial real estate assets. Anyone with a smartphone and an internet 

connection can use DEXs. 

Research shows that DeFi is still a developing and unique technology; because of its early stage, 

it is difficult to estimate how successful DeFi will be. History has shown that revolutionary new 

technologies can take decades or more to reach their full potential. It was found that if tokenization 

becomes more widespread, new roles, new services, and new actors, will emerge. However, at this 

moment, it would be a stretch to argue that DeFi can completely replace centralized finance 

transactions in the commercial real estate sector, but its fundamentals are on the correct track. The 

DeFi market has a considerably lower barrier to entry than the typical commercial real estate 

market. 

7.2 Limitation and Future Research 
Through the research, it is clear that decentralized finance, at least as a concept, is gaining traction. 

Every year, the number of scientific publications featuring blockchain and decentralized finance 

grows, indicating their growing popularity, but despite the abundance of real estate publications, 

the combination of decentralized and real estate is employed in just a small percentage of all 

publications featuring 'Decentralized Finance.' It supports the notion that current academic 

literature lacks publications about Decentralized Finance and Real Estate. 

Applying decentralized finance to the entire Real Estate industry would be an overly broad issue, 

hence this concept was limited to the Commercial Real Estate Market in this thesis, also as there 

is limited expertise in understanding Decentralized Finance in the context of Commercial Real 

Estate, the study focused on Commercial Real Estate in general rather than a specific region this 

was one more limitation of the research however great effort has been made in choosing the 

interviewees with multiple backgrounds which had immensely helped in understanding the 

concept on a global scale. 

Furthermore, examining the implementation of decentralized finance from legal and regulatory 

perspectives, as well as its ramifications on tokenized markets, would be an area for future research 

that was not covered in this thesis. Real estate tokenization is a whole new option that allows 

existing properties to be monetized and sold to investors. A valuation of such assets would be a 

fascinating issue to research. The appraisal sector is currently turning toward Artificial 

Intelligence-based Automated Valuation Models (AVMs). This technology has huge promise and 

examining its use in the blockchain industry would be an intriguing topic. Although the focus of 

this study was on the commercial real estate industry, the same decentralized finance technology 

can be used in the residential real estate market, which should be investigated in a separate study. 
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9 Appendices  

9.1 Appendix 1: Interview guidelines - New Entrants  
1. Could you please tell me about yourself and your position at the company?  

2. What applications of decentralized finance such as tokenization or smart contracts do XYZ 

(Company name) currently use or are planning to use?  

3. What are the opportunities and benefits of decentralized finance technology on the real estate 

sector?  

4. Can Decentralized finance speed up Real estate transactions if yes how?  

5. How could decentralized finance technologies impact Commercial Real Estate transactions?  

6. What are the risks related to the implementation of Decentralized finance?  

7. According to you what are the benefits of decentralized finance in a transaction process?  

10. Which stakeholders are the most important when implementing decentralized finance 

technologies in the commercial real estate transaction process?  

11. What are important components of decentralized finance that can help commercial real 

estate transactions?  

9.2 Appendix 2: Interview guidelines- Academia  
1. Could you please tell me about yourself and your role and research at academia?  

2. What are the major challenges related to commercial real estate transactions?  

3. Could decentralized finance radically change the commercial real estate transaction process?  

How?  

4. Which stakeholders are the most important when implementing decentralized finance 

technologies in the commercial real estate transaction process?  

5. What are the main drivers for the use of new technologies in the commercial real estate 

industry?         

6. What are the main drivers for the change in the commercial real estate transaction process?                          

7. What are the main hindrances to the use of new technologies in the commercial real estate 

industry?         

8. What are the main hindrances to the change in the commercial real estate transaction process?   

9. What are the risks related to the implementation of Decentralized Finance?   

10. What are the benefits for the real estate industry and society?  

11.What are the sustainability aspects when we consider investment in decentralized finance?   

9.3 Appendix 3: Interview guidelines- Industry Professionals  
1. Could you please tell me about yourself and your position at company?  

2.What are the most pressing issues confronting the Commercial Real estate industry today?  

3.How ready is the Commercial real estate industry to accept innovation changes?  

4. What is the major current way of financing in commercial real estate?  
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5.Is there any standardization happening in Commercial real estate transaction?  

6. What are the phases of the commercial real estate transaction process?  

7. Which new technologies that could be used in the process in the future? How?  

8. What technologies are used in the commercial real estate transaction process?             

9. What are the main drivers for the use of new technologies in the commercial real estate 

industry?         

10. What are the main drivers for the change in the commercial real estate transaction process?                         

11. What are the main hindrances to the use of new technologies in the commercial real estate 

industry?         

12. What are the main hindrances to the change in the commercial real estate transaction 

process?  

13. What advantages and disadvantages are related to decentralized finance in commercial real 

estate?  

14. What is the current real estate transaction process like?  

15. What do you feel are the biggest bottlenecks in the transaction process?  

16. Who are the most important stakeholders during each stage of the transaction process  

17. What are the risks in a transaction process to the buyer and the seller?  

18. How do you work to reduce these risks in the transaction process?  

19. How capable is your organization to implement new technologies related to transaction 

processes?  

20. What are the potential benefits of decentralized finance in a transaction process?  

9.4 Appendix 4: Interview guidelines- Non-Profit Organizations  
1. Could you please tell me about yourself and your position at the company?  

2. How could this technology impact Commercial Real Estate transaction processes?  

3. What are the risks related to the implementation of Decentralized finance?  

4. What is the scope of DeFi in Commercial Real Estate transaction processes?  

5. What are the potential benefits of decentralized finance in the commercial real estate market?  

6. Which stakeholders are important when implementing decentralized finance technologies in 

the real estate transaction process?  

7.Which actors in Commercial real estate transaction process will be affected by 

implementation of this technology? How?  

8.How ready is the Real Estate industry to incorporate Decentralized Finance in commercial 

real estate transaction processes? Which actors are at the forefront of this innovation?  

9. Do you know of any startups or established real estate firms which have incorporated 

decentralized finance technologies in their transaction processes?  
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