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The new technology
on the “block”
The commercial real estate (CRE) industry appears to

communications technology sector experts, 57.9 percent

take pride in keeping several aspects of its operations

of the respondents believe that 10 percent of the global

secret, such as comparable lease rental rates, property

GDP information will be stored on blockchain

prices, and valuations, to create a possible competitive

technology by 2025.2

advantage. However, secrets are hard to keep—and
may not even be desired—in today’s hyperconnected

Until recently, blockchain was known more as the

and digitized world. In response to greater demand for

technology powering Bitcoin. However, industry players

transparency, technology advancements and the

now realize that blockchain-based smart contracts can

disintermediation by startups are gradually making

play a much larger role in CRE, potentially transforming

some of this information public. As a result,

core CRE operations such as property transactions

property-related information is increasingly available in

SXUFKDVHVDOHȴQDQFLQJOHDVLQJDQGPDQDJHPHQW 

GLJLWDODQGSDSHUIRUP+RZHYHUDVLJQLȴFDQWSRUWLRQ

Over time, blockchain adoption can have a broader

of the digitized information is hosted on disparate

impact, as it can be linked to public utility services such

systems, which results in a lack of transparency and

as smart parking, waste, water, and energy billing, and

HɝFLHQF\DQGDKLJKHULQFLGHQFHRILQDFFXUDFLHVWKDW

also enable data-driven city management.

1

creates a greater potential for fraud.
In this report, we will dive deeper into the value
Blockchain technology—a digitized, distributed ledger

proposition of blockchain technology and its

that immutably records and shares information—could

applicability to property leasing and management, and

HQDEOHWKH&5(LQGXVWU\WRDGGUHVVWKHVHLQHɝFLHQFLHV

purchase and sale transaction processes.

and inaccuracies. According to a 2015 World Economic
Forum survey of 800 executives and information and
1

But is CRE ready for blockchain technology?
As CRE companies invest in a multitude of technologies to meet their varied business requirements, it may be
ZRUWKZKLOHWRȴUVWXQGHUVWDQGWKHEHQHȴWVRIEORFNFKDLQWHFKQRORJ\WKDWDUHKLJKOLJKWHGLQ)LJXUH
)LJXUH%HQHȴWVRIEORFNFKDLQWHFKQRORJ\
Near real-time

1

The blockchain enables near real-time settlement of recorded transactions,
removing friction and reducing risk, but also limiting ability to charge back
or cancel transactions.

Trustless environment

2

Blockchain technology is based on cryptographic proof, allowing any two parties
to transact directly with each other without the need for a trusted third party.

Distributed ledger

3

The peer-to-peer distributed network records a public history of transactions.
The blockchain is distributed and highly available; it also retains a secure
source of proof that the transaction occurred.

Irreversibility

4

7KHEORFNFKDLQFRQWDLQVDFHUWDLQDQGYHULȴDEOHUHFRUGRIHYHU\WUDQVDFWLRQ
ever made, which mitigates the risk of double spending, fraud, abuse, and
manipulation of transactions.

Censorship resistant

5

The crypto economics built into the blockchain model provide incentives for the
participants to continue validating blocks, reducing the possibility of external
LQȵXHQFHUVWRPRGLI\SUHYLRXVO\UHFRUGHGWUDQVDFWLRQUHFRUGV

Source: Deloitte LLP

Companies should then assess whether and where blockchain can be useful, as the technology has its own unique
FKDUDFWHULVWLFVDQGSHUKDSVPD\QRWDGGUHVVHDFKLQHɝFLHQF\LQFXUUHQWSURFHVVHV7KHWHFKQRORJ\VKRXOGPHHW
certain prerequisites for blockchain to be relevant (see prerequisites in Figure 2 on the following page).
2QFHFRPSDQLHVLGHQWLI\DSURFHVVWKDWLVUHDG\IRUEORFNFKDLQWHFKQRORJ\WKH\VKRXOGHYDOXDWHFRVWVDQGEHQHȴWV
:KLOHGRLQJVRWKH\ZLOOSRWHQWLDOO\EHQHȴWIURPDVVHVVLQJWKHH[WHQWRIRYHUKDXOLQJH[LVWLQJV\VWHPVDQG
LQWHURSHUDELOLW\ZLWKWKHYDULRXVWHFKQRORJ\V\VWHPVXVHGE\GLHUHQWVWDNHKROGHUVRI&5(WUDQVDFWLRQV
2

Figure 2: Prerequisites for adopting blockchain technology
Why consider blockchain for real estate leasing and purchase and sale transactions?

Need for a common database
Shared databases are critical for leasing and purchase and sale transactions. One of the key
examples is a multiple listing service, which collates property-level information from private
databases of brokers and agents.

Multiple entities can modify database
Transacting and managing real estate properties involves several entities, such as owners,
tenants, operators, lenders, investors, and service providers, who provide, access, and modify
a variety of information.

Lack of trust among entities
Many times, participants in leasing and purchase and sale transactions are new to each other
and could be over cautious in due diligence and may even have data integrity concerns.
However, blockchain can help reduce the risk through digital identities and more transparent
UHFRUGNHHSLQJV\VWHPVIRUUHDOHVWDWHWLWOHVHQWLWOHPHQWOLHQVȴQDQFLQJDQGWHQDQF\

Opportunity for disintermediation
Trusted intermediaries such as title companies can be disintermediated through blockchain, due
WRLQFUHDVHGVHFXULW\DQGWUDQVSDUHQF\LQWLWOHPDQDJHPHQWDQGDXWRFRQȴUPDWLRQE\
government land registries.

Transaction dependence
Many real estate transactions have conditional clauses and can be executed through smart
contracts. For instance, the conclusion of a puchase-sale transaction could be dependent on
loan approvals or title clearances.

Source: Gideon Greenspan. “Avoiding the Pointless Blockchain Project,” Linkedin, November 24, 2015; Deloitte Center for Financial Services analysis.

As set forth in Figure 2, we believe that among the core CRE processes, leasing and purchase and sale transaction
SURFHVVHVDUHULSHIRUEORFNFKDLQDGRSWLRQDVLWFDQWDNHDGYDQWDJHRILWVLQKHUHQWEHQHȴWVDQGPHHWVWKH
prerequisites for using the technology.
3

How can blockchain technology elevate CRE leasing, and purchase
and sale transactions?
Blockchain technology in CRE leasing processes
CRE owners have an opportunity to alleviate some of the existing challenges in their leasing transactions using
blockchain technology (also visualized in Figure 3 on the following page):

ΖQHɝFLHQWSURSHUW\VHDUFKSURFHVVGXHWR

Time-consuming, paper-driven, predominantly

fragmented listings data

RɞLQHGXHGLOLJHQFHSURFHVV

Complexity in managing ongoing lease

$EVHQFHRIUHDOWLPHULFKGDWDDHFWV

DJUHHPHQWVSURSHUW\RSHUDWLRQVDQGFDVKȵRZV

management’s decision-making capability

4

Figure 3: Using blockchain technology in a CRE lease transaction
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Source: Deloitte Center for Financial Services analysis.
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Indicates steps which could utilize blockchain technologyȄ

(Figure 3 cont’d)
Property search through blockchain-enabled MLS

1
2

The lessor and the lessee or their respective brokers list their requirements on the multiple-listing services (MLS).
A transparent MLS system enables all parties to view the available listings based on their requirements.

Property visit and inspection
The brokers discuss their clients’ requirements and arrange for property visits and inspection.

Negotiation and signing of the letter of intent

3
4
5

Both sides negotiate the terms and value of the deal.
The lessee sends the letter of intent (LOI) to the lessor, expressing interest in the property.

Pre-lease due diligence by using smart identities
Using blockchain-based digital identities of individuals and assets, the lessor conducts a background
check on the lessee and the lessee checks the prior transactions and liens on the property.

Preparation of the heads of agreement
The heads of agreement, containing all the clauses and terms agreed between the two sides, is prepared
DQGYHULȴHGE\WKHDFFRXQWVDQGOHJDOWHDPVRQERWKVLGHV

Lease agreement using smart contracts
The key terms of the agreement are recorded on the blockchain and this becomes the smart contract.

6

The smart contract initiates payment of security deposit/advance rent either through Bitcoin wallets or
bank accounts using a payment interface.
The lessor then transfers the possession of the property to the lessee.
7KHWUDQVDFWLRQDJUHHPHQWLVRɝFLDOO\UHFRUGHG

$XWRPDWHGSD\PHQWVDQGFDVKȵRZPDQDJHPHQWXVLQJWKHVPDUWFRQWUDFW

7

Based on the terms of the agreement, the smart contract initiates the regular lease payments from the lessee
to the lessor, after paying the outstanding maintenance expenses to the contractors, using the preferred
mode of payment.
On completion of the lease term, the smart contract initiates the transfer of the security deposit to the lessor.

Real-time data analysis

8

As several payments and transactions are recorded on the blockchain along with the digital identities of
individuals, properties, and organizations, the lessor can perform real-time data analyses using appropriate
analytics tools.

ȄIndicates steps which could utilize blockchain technology

6

Blockchain in CRE purchase and sale transactions
The existing purchase and sale transaction process is complex and involves multiple steps. As such, identifying a
SURSHUW\DQGFORVLQJDWUDQVDFWLRQFDQEHDWLPHFRQVXPLQJDDLUDQGFRVWO\IRUERWKEX\HUVDQGVHOOHUVZKLFK
may include CRE owners or institutional investors. Such impediments may include:

ΖQHɝFLHQWSURSHUW\VHDUFKSURFHVVGXHWR

Time-consuming, paper-driven, predominantly

fragmented listings data

RɞLQHGXHGLOLJHQFHSURFHVV

High title insurance and related costs due to chain

6ORZH[SHQVLYHDQGRSDTXHȴQDQFLQJ

of title and lien recording issues, fraud risk, required

mechanisms and payments, especially in

diligence, and cumbersome clearance process

cross-border transactions

7KHWUDQVDFWLRQRQO\JHWVPRUHFRPSOH[LIWKHVHOOHUXVHVPRUWJDJHȴQDQFLQJ&5(SOD\HUVFDQSRWHQWLDOO\VLPSOLI\
the current process using blockchain technology, as illustrated in Figure 4.

7

Figure 4: Using blockchain technology in a CRE purchase and sale transaction
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1RWH7KHORDQDSSOLFDWLRQDQGVHUYLFLQJVWHSVZRXOGEHDSSOLFDEOHRQO\LIPRUWJDJHȴQDQFLQJLVXVHGIRUSXUFKDVLQJWKHSURSHUW\
Source: Deloitte Center for Financial Services analysis.

ȄIndicates steps which could utilize blockchain technology
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(Figure 4 cont’d)

1

Property search process
Buyer shortlists properties using a blockchain-enabled multiple listing service (MLS).

8QGHUZULWLQJDQGȴQDQFLDOHYDOXDWLRQ

2

%X\HUFUHDWHVDȴQDQFLDOPRGHORIUHQWVRFFXSDQF\DQGFRVWVEDVHGRQWKHGDWDDYDLODEOHIURPWKHSURSHUW\ȇV
digital identity on blockchain.
Buyer determines the bid price.

Property visit, broker meetings

3

The buyer:
Conducts a physical inspection of the property, and of similar properties for a relative comparison.
Elicits broker’s opinion on the selected property.

Memorandum of Understanding (MOU) and loan process initiation

4

Buyer and seller sign an MOU and the buyer transfers the earnest deposit into an escrow account.
Buyer also initiates the loan process with the mortgage lender.

Pre-purchase due diligence using smart identities and blockchain-based title registry

5

Using blockchain-based digital identities and title registry, the buyer and/or the mortgage lender conduct
several checks including environmental clearances, zoning permissions, tenant leases, and title clarity,
among others.
The mortgage lender also conducts a due diligence of the buyer (borrower) to assess the loan terms,
including loan amount and loan-to-value.

Final review and signing of the smart contract
On successful completion of the due diligence:

6

A smart contract between the buyer and the seller is reviewed and executed by the deal principals and the
advisors of both parties.
A smart loan contract between the buyer and the mortgage lender is linked to the above contract between
buyer and seller.

Execution of the sale
The mortgage lender transfers the sale proceeds to the escrow account and the seller transfers the
possession to the buyer.

7

The smart contract between the buyer and the seller initiates the payment of sale proceeds from the
HVFURZDFFRXQWWRWKHVHOOHUȇVEDQNDFFRXQWDQGQRWLȴHVWKHUHJLVWUDUWRLQLWLDWHWKHSURSHUW\WLWOHWUDQVIHU
to the buyer with a lien on the property in favor of the mortgage lender.
The registrar validates the transfer of the property title on blockchain and a new permanent block is
FUHDWHGPDNLQJLWRɝFLDODQGLUUHYHUVLEOH
The smart loan contract between the buyer and the mortgage lender initiates regular loan repayments
to the latter.

9

Indicates steps which could utilize blockchain technologyȄ

Opportunity ,: Improve property search process
([LVWLQJFKDOOHQJHΖQHɝFLHQWSURSHUW\VHDUFKSURFHVVGXHWRIUDJPHQWHGOLVWLQJVGDWD
Today, CRE brokers, owners, tenants, and buyers and sellers often use multiple listing services or MLS to access
property-level data such as location, rental rates, capital values, and property features. These platforms are typically
subscription-based, commanding high access fees from users.3 The accuracy and detail of property-level data is
completely dependent on the preferences of the brokers, due to a lack of standardized processes and substantive
human intervention. This may result in the information being inaccurate, dated, or incomplete.4 Further, the search
process itself tends to be LQHɝFLHQWDVWKHGDWDLQJHQHUDOLVIUDJPHQWHGDFURVVPXOWLSOHSODWIRUPV5 As a result,
there are delays in decision-making for landlords and tenants, and low levels of trust on the quality of information
available on MLS.
7KHEORFNFKDLQRSSRUWXQLW\(ɝFLHQWDQGUHOLDEOHSURSHUW\VHDUFK
A blockchain-based MLS would enable data to be distributed across a peer-to-peer network in a manner that allows
brokers to have more control over their data, along with increased trust, as listings would be more freely
accessible.6 This enhanced, blockchain-enabled MLS would also provide clear details on property location and
address, comparable rental rates, capital values, ownership history, tenant details, age of the property, and title
clarity.7 As a result, market participants could have access to more reliable data at a lower cost. In fact, per a recent
'HORLWWHVXUYH\RIH[HFXWLYHVSHUFHQWRIUHVSRQGHQWVSHUFHLYHHɝFLHQFLHV ORZHUFRVWVJUHDWHUVSHHG DV
RQHRIWKHNH\EHQHȴWVRIXVLQJEORFNFKDLQWHFKQRORJ\8 While many blockchain uses are in proof-of-concept stage,
companies such as Rex MLS have started testing the technology for property listings (Figure 5).
10

Figure 5: Rex MLSȄrevolutionizing CRE listings globally
Type of blockchain

Public blockchain based on Ethereum

Development stage

ΖQLWLDOWHVWLQJFRPSOHWHGȴQDOUROORXWLQWKHZRUNV

6HUYLFHRHULQJ

It is a freely available multiple listing service based on the blockchain platform providing
users access to listing information

Process:

Rex MLS blockchain

Users upload the property listing on

Rex MLS allows users across the platform to

the Rex MLS blockchain; in turn, they

freely access data on the MLS and also make

are rewarded Rex’s cryptocurrency.

transactions using Rex’s cryptocurrency.

Outcomes
Increased
transparency

Enhanced process
HɝFLHQF\DQGDFFXUDF\

Easier access to
international listings

Lower transaction
costs

Source: Evander Smart, “Rex: Decentralizing and Disrupting Real Estate Listing Services,” BTC Manager, June 7, 2016; Rex company website.
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Opportunity ơơ([SHGLWHSUHOHDVHGHDOGXHGLOLJHQFHDQGȴQDQFLDOHYDOXDWLRQ
([LVWLQJFKDOOHQJH7LPHFRQVXPLQJSDSHUGULYHQSUHGRPLQDQWO\RɞLQHGXHGLOLJHQFHDQGȴQDQFLDO
evaluation process
ΖQD&5(OHDVLQJRUSXUFKDVHDQGVDOHWUDQVDFWLRQXVXDOO\VLJQLȴFDQWWLPHLVVSHQWRQGXHGLOLJHQFHDFWLYLWLHVUHODWHG
WRȴQDQFLDOHQYLURQPHQWDODQGOHJDOUHYLHZWRDVVHVVUHQWDOUDWHVELGSULFH7KLVLVSUHGRPLQDQWO\GXHWRWKHXVHRI
physical documents for proof of identity, documents that are often stored in siloed places and have limited
ȵH[LELOLW\WREHFXVWRPL]HGWRVXLWYDULRXVQHHGV9 For a property, these could include documents supporting the
history of ownership income and expenditure, occupancy, tenants, and repairs and maintenance activities. This
PDQXDOYHULȴFDWLRQSURFHVVLQFUHDVHVDGPLQLVWUDWLYHWDVNVDQGLVSURQHWRORVVRILQIRUPDWLRQDQGHUURUV
Further, involvement of numerous third-party service providers tends to elongate the due diligence process, and
LQFUHDVHWUDQVDFWLRQUHODWHGFRVW)LQDOO\LIWKHEX\HULVȴQDQFLQJWKHDFTXLVLWLRQRIWKHSURSHUW\ZLWKDPRUWJDJH
RURWKHUWKLUGSDUW\ȴQDQFLQJPDQ\GXHGLOLJHQFHVWHSVDQGGRFXPHQWDWLRQDUHGXSOLFDWHGE\ERWKWKHEX\HU
and the lender.
7KHEORFNFKDLQRSSRUWXQLW\'ULYHHɝFLHQF\DQGDFFXUDF\LQGXHGLOLJHQFHSURFHVV
CRE market participants should consider developing digital identities for a property to keep pace with the growing
preference for digital transactions. As the name suggests, digital identity with respect to a real estate property
ZRXOGLPSO\DGLJLWDOLGHQWLȴHUWKDWFRQVROLGDWHVLQIRUPDWLRQVXFKDVYDFDQF\WHQDQWSURȴOHȴQDQFLDODQGOHJDO
status, and performance metrics in digital form.10 A combination of blockchain technology along with digital identity
can alleviate the above-discussed challenges of physical identity proofs, and expedite a few of the pre-transaction
DFWLYLWLHVVXFKDVXQGHUZULWLQJȴQDQFLDOHYDOXDWLRQREWDLQLQJDPRUWJDJHFRPPLWPHQWHWF$Q$XJXVW
Deloitte-World Economic Forum report titled “A Blueprint for Digital Identity: The Role of Financial Institutions in
%XLOGLQJ'LJLWDOΖGHQWLW\ȋPHQWLRQVWKDWDȊGLJLWDOLGHQWLW\ZRXOGDOORZȴQDQFLDOLQVWLWXWLRQVWRSHUIRUPFULWLFDO
DFWLYLWLHVZLWKLQFUHDVHGDFFXUDF\RYHUWKDWDRUGHGE\SK\VLFDOLGHQWLW\DQGWRVWUHDPOLQHDQGSDUWLDOO\RUIXOO\
automate many processes.” Having said that, data integrity is critical for accurate digital identities and blockchain
WUDQVDFWLRQV7KHUHDOLW\LVWKDWWKHLQLWLDOGDWDZRXOGEHDVJRRGDVWKHXVHUHQWULHV7RHQVXUHDFFXUDF\GLHUHQW
SDUWLFLSDQWVVXFKDVWHQDQWVLQYHVWRUVȴQDQFLQJVRXUFHVDQGDGYLVRUVHWFFRXOGYDOLGDWHWKHGDWDΖQDGGLWLRQ
companies are developing solutions to address data integrity challenges.11 In fact, if companies experimenting with
blockchain technology also consider using the digital identity of property and people, the result can have a powerful
LPSDFWRQUHGXFLQJWKHFXUUHQWLQHɝFLHQFLHVDQGLQDFFXUDFLHV'LJLWDOLGHQWLWLHVRISURSHUWLHVOLQNHGWRWKHGLJLWDO
identities of transacting parties can create valuable and secure online records for a property, improve lease
information management, and greatly ease the due diligence process. Figure 6 on the following page illustrates a
digital identity-based system for real estate transactions, linking digital identities of individuals, organizations, and
assets.
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Figure 6: Telia, ChromaWay, Lantmäteriet, and Kairos Future—digitizing the identity of individuals,
organizations, and assets
Type of blockchain

Private blockchain (can be replicated on a public blockchain, like Bitcoin or Ethereum)

Development stage

Proof of concept and technical demonstration

6HUYLFHRHULQJ

Digital identity based system for real estate transaction processing

Process:

Buyer and seller log into the app using their Telia (telecom provider) IDs
Ɣ 7KHEX\HUVȇDQGVHOOHUVȇLGHQWLWLHVDUHYHULȴHGE\7HOLDȇVGLJLWDOΖ'VROXWLRQRQ&KURPD:D\ V
(blockchain start up) app developed for Lantmäteriet (Swedish land registry).

1

Ɣ Telia’s ID solutions can be used on mobile phones and can register individuals with or
ZLWKRXWDSHUVRQDOLGHQWLȴFDWLRQQXPEHU

RE agent and bank are appointed and due diligence is done
Ɣ Using the app, the seller appoints the RE agent who does the property due diligence and
invites the potential buyer.

2

Ɣ The interested buyer invites its bank to the transaction through the app.
Ɣ 7KHLQWHUHVWHGEX\HUȇVEDQNYHULȴHVWKHSURSHUW\RZQHUVKLSWKURXJKWKHDSS

Agreement is signed

3

Ɣ 7KHVHOOHUDQGWKHEX\HUERWKVLJQWKHFRQWUDFWXVLQJGLJLWDOVLJQDWXUHVDQGLGHQWLȴFDWLRQ

Payment is completed

4

Ɣ The buyer instructs its bank to make the payment to the seller. Both parties are
QRWLȴHGRQFHWKHSD\PHQWLVFRPSOHWHG

Property title is transferred
Ɣ 8SRQSD\PHQWWKHUHJLVWUDUUHFHLYHVDQRWLȴFDWLRQWRLQLWLDWHWLWOHWUDQVIHU

5

Ɣ The registrar digitally transfers the title from the seller to the buyer.
Ɣ Title transfer is updated on the app and visible to all parties.

Outcomes
Reduced
transaction time

Enhanced
data security

Less manual errors and duplication
LQYHULȴFDWLRQSURFHVV

Source: ChromaWay company website; John Camdir, “Sweden Conducts Trials of a Blockchain Smart Contracts Technology for Land Registry”,
Bitcoin Magazine, June 23, 2016; “The Land Registry in the blockchain,” Telia, ChromaWay, Lantmäteriet, Kairos Future, and International Council
for Information Technology in Government Administration (ICA), July 2016.
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Opportunity ơơơ(DVHOHDVLQJDQGVXEVHTXHQWSURSHUW\DQGFDVKȵRZPDQDJHPHQW
([LVWLQJFKDOOHQJH&RPSOH[LW\LQPDQDJLQJRQJRLQJOHDVHDJUHHPHQWVSURSHUW\RSHUDWLRQVDQGFDVKȵRZV
There are complexities in managing a CRE property due to dependencies among landlords, tenants, property
managers, and various vendors. Right from the start of a lease, there are numerous payment and service
transactions that need to be executed, tracked, and recorded on a regular basis. There are also several checks
RQWKHVDPHGDWD)RULQVWDQFHSHULRGLFFDVKȵRZVDUHLQYHVWLJDWHGE\UHDOHVWDWHRZQHUVDQG

Ɣ $XGLWRUVDVSDUWRISUHSDUDWLRQDQGUHYLHZRIȴQDQFLDOVWDWHPHQWV
Ɣ %DQNVIRU UH ȴQDQFLQJUHODWHGGHFLVLRQV
Ɣ Financial regulatory authorities for monitoring purposes
Ɣ Appraisers for property appraisals

$VDUHVXOWUHDOHVWDWHFRPSDQLHVKDYHULJRURXVDFFRXQWLQJFRPSOLDQFHDQGFDVKȵRZPDQDJHPHQWQHHGVDQG
related costs.
7KHEORFNFKDLQRSSRUWXQLW\6PDUWFRQWUDFWVHQDEOHHDVLHUWUDQVSDUHQWDQGHɝFLHQWPDQDJHPHQWRI
SURSHUW\DQGFDVKȵRZV
Executing a real estate lease using smart contracts can address many of the challenges associated with property
DQGFDVKȵRZPDQDJHPHQW$FFRUGLQJWR1LFN6]DERDSURPLQHQWWKRXJKWOHDGHURIEORFNFKDLQDQGVPDUW
FRQWUDFWVȊDVPDUWFRQWUDFWLVDVHWRISURPLVHVVSHFLȴHGLQGLJLWDOIRUPLQFOXGLQJSURWRFROVZLWKLQZKLFKWKH
parties perform on these promises.”12 For the real estate sector, the traditional lease contract can morph into a
smart tenancy contract. The use of a smart tenancy contract on a blockchain platform would enable transparency
in lease terms and transactions. The contract could use rent or bonds for automated payments to real estate
owners, property managers, and other stakeholders along with near real-time reconciliation.13
Figure 7 on the following page highlights how smart tenancy contracts used by the London-based startup, Midasium,
FDQHQDEOHHɝFLHQWSURSHUW\PDQDJHPHQWDQGFDVKȵRZVΖQJHQHUDOWKHUHLVRSHQQHVVLQXVLQJVPDUWFRQWUDFWV
within the business community. Deloitte’s aforementioned blockchain survey suggests that about 46 percent of
respondents would be comfortable contracting with another party using a blockchain-based smart contract instead
of a traditional paper-based legal contract, and 40 percent believe there is value in recording existing contracts
on the blockchain.
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Figure 7: MidasiumȄ(QDEOLQJVPDUWHUSURSHUW\DQGFDVKȵRZPDQDJHPHQW
Type of blockchain

Private (permission-based) blockchain

Development stage

Prototype ready

6HUYLFHRHULQJ

3URSHUW\DQGFDVKȵRZPDQDJHPHQWXVLQJVPDUWFRQWUDFWVEDVHGRQWKHEORFNFKDLQ

Process:

1
Both parties digitally sign
the smart contract
(agreement), which includes
details such as rental value,

Tenant

Landlord

Smart Contract

2

payment frequency, and
tenant and property details.

Lease payment

$

$

Based on the terms of the

$

contract, the smart contract

Landlord

$

periodically initiates the
lease payments from the

$

tenant to the landlord and

$

Tenant

the contractors.

Smart Contract

Contractors

Maintenance costs

3

Security deposit
On termination of the

Tenant

$

$

lease, the contract triggers

$

$

the payment of security

$

$

deposit back to the tenant

Smart Contract

Landlord

after adjusting for any
damage repair charges.

Outcomes
Instant settlement
and management
RIFDVKȵRZV

6LPSOLȴHGSURSHUW\
management

Legally enforceable
contracts

Source: “Blockchain, Bitcoins and rental payments”, Property Council of Australia, November 15, 2016; Midasium website.
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Faster reconciliation
of payments

Opportunity ơ9: Enable smarter decision-making
Existing challenge: Absence of rich real-time data impacts management’s decision-making capability
&XUUHQWO\PDQ\&5(V\VWHPVDQGSURFHVVHVDUHVLORHGDQGLQIRUPDWLRQLVFRQVHTXHQWO\VFDWWHUHGRQGLHUHQWSRLQW
solutions. This lack of interoperability results in data redundancies, duplication of records, and opaqueness.
As such, RE management’s decisions are frequently based on data sets, which do not provide a real-time view of
ongoing activities.
7KHEORFNFKDLQRSSRUWXQLW\&RQQHFWLYHWLVVXHEHWZHHQYDULHGWHFKQRORJ\V\VWHPVUHȴQHVTXDOLW\RIGDWD
analysis, and decisions
Blockchain technology can be the connective tissue between technology systems of CRE companies and other
participants in a leasing transaction by providing a more open and shared database for all involved parties.
This would enhance data quality and also enable real-time recording and retrieval. As a result, CRE players can
address some of the interoperability issues and use predictive analytics to draw smarter and near real-time insights
from the blockchain data, which may eventually enhance the quality of leasing-related and property operating
decisions. While players can use their own capabilities to analyze internal data, they could hire third-party
blockchain vendors as intermediaries to analyze aggregated industry data. In Figure 8, we show Bloq’s use of
DGYDQFHGDQDO\WLFVDQGDUWLȴFLDOLQWHOOLJHQFHRQEORFNFKDLQGDWDWRLGHQWLI\SDWWHUQVDQGSUHGLFWIXWXUHEHKDYLRU
Figure 8: Bloq—enabling analytics on blockchain
Type of blockchain

Currently on the Bitcoin blockchain with plans to expand to other blockchains

Development stage

Product development and planning

6HUYLFHRHULQJ

Analytics service on blockchain data

Process:

Output
Analysis of turnover rates and rental patterns to
forecast future revenues
Bitcoin

Landlord

Identifying potential tenant defaults and
fraudulent activities
Tenants

Transaction using the
Bitcoin blockchain

Bloq’s system analyzes these transactions
8VLQJWKHPHWKRGVEHORZIRUDQDO\VLV
• Data mining
• Anomaly detection
• Cluster analysis

• Deep learning and
DUWLȴFLDOLQWHOOLJHQFH
• Graph-based pattern
recognition

Highlighting non-compliance and lease contract
irregularities in real time

Outcomes
Timely fraud
detection

Improved compliance
and security

Real-time
analysis

Predict patterns and
future trends

Source: Bloq company website
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2SSRUWXQLW\97UDQVSDUHQWDQGUHODWLYHO\FKHDSHUSURSHUW\WLWOHPDQDJHPHQW
Existing challenge: High title insurance and related costs due to chain of title and lien recording issues,
fraud risk, required diligence, and cumbersome clearance process
Legacy title recording systems and the current paper-based property titles have several disadvantages. To begin
with, there may be concerns about the authenticity of the mortgage and title documents, as well as accuracy of
recorded liens and other information attached to the title. For instance, according to American Land Title
Association, in nearly all real estate transactions there is at least one title defect that must be corrected before
transferring the title.14 Additionally, in 25 percent of transactions, title professionals need to take extraordinary
DFWLRQWRȴ[WLWOHGHIHFWVWKDWFRXOGLPSDFWWKHEX\HUVȇRZQHUVKLS15 As a result, property owners often incur high
legal fees proving ownership. Certain estimates suggest that nearly $1 billion is spent annually on title fraud
resolutions.16
To meet the above challenge, buyers often take out title insurance for purchase and sale transactions, which adds
to the property purchase cost. Additionally, some insurers raise premiums on a regular basis, and are not
transparent about the changes.17
)XUWKHULQWKHHYHQWRIPRUWJDJHȴQDQFHIRUDSURSHUW\SXUFKDVHEDQNVXVXDOO\HQGXSGXSOLFDWLQJWKHWLWOHFKHFN
HRUWWRFRPSOHWHWKHLURZQGXHGLOLJHQFHIRUORDQFOHDUDQFHDQGGLVEXUVDO$VDUHVXOWWKHUHFDQEHDQLQFUHDVHLQ
EX\HUVȇȴQDQFLQJFRVWV
The blockchain opportunity: Reduce fraud and simplify the process of title records and checks
A blockchain-based digital identity of a property may include its history, location, and title details. Usually, buyers
and banks can potentially rely on this digital identity of the property for title assessment, as any change to existing
data would have to be made through a consensus across several blockchain nodes. Also, the distributed,
WDPSHUSURRIDQGHQFU\SWHGQDWXUHRIEORFNFKDLQLVOLNHO\WRPDNHLWGLɝFXOWIRUSHUSHWUDWRUVWRFRPPLWIUDXG
related to liens, easements, air and subsurface rights, titles, or transfers.18 This increase in security and
transparency may reduce both title-fraud risk and costs by simplifying the title check process.
A more digitized and transparent process could also speed up title transfer execution, use of title as a collateral, and
reduce overall transaction time. In fact, a few governments across the world are planning to use the blockchain
platform for broader social impact as land title registries have the potential to reduce corruption and improve
transparency about land ownership.19,20 In Figure 9, we discuss Bitland’s blockchain-based land-title registry, which is
expected to be used by the government of Ghana to create a digital title ID for all existing real estate.
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Figure 9: Bitland—improving transparency and security of land title
Type of blockchain

Public blockchain

Development stage

Pilot development

6HUYLFHRHULQJ

Blockchain-based immutable land-title registry

Process:

Land survey
A land survey is performed using GPS equipment and survey markers.

Title creation
A standard title contract is prepared including GPS coordinates,
block number, address, and other details.

Blockchain title
The property title details are time-stamped and added on the
blockchain, along with other documents and maps. This creates
DVHFXUHWUDQVSDUHQWDQGYHULȴDEOHSURRIRIRZQHUVKLS

Title tokenization
The property title is then converted into a token that can be easily
tracked, and also used as collateral in many transactions.

.H\%HQLȴWV
Immutable record
of land titles

Faster title
transfers

Increased security
and transparency

Lower costs and
less title fraud

Sources: Bitland company website; Sam Yohannes, “Land Records System Improvement,” NewsBTC Africa, October 20, 2015.
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Buyer

Blockchain

Seller

2SSRUWXQLW\9Ζ(QDEOHPRUHHɝFLHQWSURFHVVLQJRIȴQDQFLQJDQGSD\PHQWV
([LVWLQJFKDOOHQJH6ORZH[SHQVLYHDQGRSDTXHȴQDQFLQJPHFKDQLVPVDQGSD\PHQWVHVSHFLDOO\LQ
cross-border transactions
Payments and money transfers for property transactions are expensive and time consuming due to the
involvement of multiple-channel partners and extensive documentation.21 This is perhaps most pronounced when
the buyer funds a purchase through a mortgage or when the transaction is cross-border.
The typical time to close a commercial mortgage is about three months,22DQGWKHȴQDQFHDSSURYDOSURFHVVWHQGVWR
LQYROYHH[WHQVLYHSDSHUZRUNGXULQJWKHGXHGLOLJHQFHSURFHVV2IWHQWKHUHLVOHVVFRRUGLQDWLRQDPRQJGLHUHQW
parties, and the lack of standardized data increases the risk to the mortgage lender.
In a cross-border transaction, foreign exchange charges and involvement of multiple intermediaries typically
increase both the payment lead time and transaction costs. As an example, consider a property transaction wherein
the buyer is from the United States and the seller is from the United Kingdom. In this case, the buyer’s local bank
would typically transfer the amount to its correspondent bank in the USA, which in turn would transfer the amount
WRWKHVHOOHUȇVFRUUHVSRQGHQWEDQNLQWKH8QLWHG.LQJGRPDQGLQWKHȴQDOOHJWKHDPRXQWLVFUHGLWHGWRWKHVHOOHUȇV
local bank account. The existing modes of payments and transfers are typically opaque23 and thereby susceptible to
errors.24
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7KHEORFNFKDLQRSSRUWXQLW\)LQDQFLQJDQGSD\PHQWVV\VWHPVWKDWDUHIDVWHUFKHDSHUVDIHUDQGVLPSOLȴHG
%ORFNFKDLQHQDEOHGGLJLWDOLGHQWLWLHVDQGVPDUWFRQWUDFWVFDQSRWHQWLDOO\UHGXFHLQHɝFLHQFLHVDQGLQFUHDVH
WUDQVSDUHQF\LQWKHȴQDQFLQJDQGSD\PHQWVSURFHVVHV
7REHJLQEORFNFKDLQFDQVLPSOLI\WKHȴQDQFLQJSURFHVVGXULQJWKHORDQDSSOLFDWLRQGRFXPHQWDWLRQGXHGLOLJHQFH
and servicing stages. The digital identity of a property would reduce both due diligence and loan documentation
time, and perhaps even data integrity concerns. Then, the borrower and lender can execute a smart
contract-based25 loan document. The smart loan contract would be accessible to all involved legal parties.
0RUHRYHUH[HFXWLRQRIVPDUWFRQWUDFWVRQEORFNFKDLQSODWIRUPVZRXOGLQKHULWDOOEHQHȴWVRIEORFNFKDLQLQFOXGLQJD
VHULHVRIFRPSOHWHLPPXWDEOHDQGWUDFHDEOHUHFRUGVRHULQJDXGLWWUDLOVRIWUDQVDFWLRQVVXFKDVRZQHUVKLS
KLVWRU\SURSHUW\FDVKȵRZVDQGPRUWJDJHSD\PHQWV7KHEX\HUFRXOGDOVRWUDFNWKHPRUWJDJHLQUHDOWLPH
For more details about blockchain’s applicability to the mortgage origination, securitization, and servicing processes,
please refer to our paper “Applying blockchain in securitization: Opportunities for reinvention.”
In cross-border real estate transactions, blockchain can provide a common network for the transacting parties to
interact and share information without intermediaries such as correspondent banks. The information shared on the
common network can include details of sender and receiver, transaction fees, foreign exchange rates, delivery time,
and many others. Moreover, the settlement process could be more seamless as the ledgers of the parties on either
side of the transaction would be connected through an open network. The robustness of the process would be
LPSURYHGWKURXJKVRIWZDUHWKDWFU\SWRJUDSKLFDOO\YHULȴHVWKHIXQGDYDLODELOLW\DQGIDFLOLWDWHVVLPXOWDQHRXVWUDQVIHU
of funds. In this way, the technology can help in real-time settlement across all ledgers, while minimizing settlement
risk and payment delays. Currently, there are many blockchain-based B2B payment solutions that are being
developed or tested by traditional payments and blockchain startups.26 To understand the practical application of
blockchain in cross-border payments, we have delved deeper into Ripple’s solution in Figure 10.
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Figure 10: Ripple—HQDEOLQJHɝFLHQWDQGIDVWHUFURVVERUGHUSD\PHQWV
Type of blockchain

Private blockchain

Development stage

Production (pilots completed)

6HUYLFHRHULQJ

Blockchain-based cross-border payments

Process:
Property buyer

Property seller

(USA)

(UK)

Property buyer’s
bank/mortgage
lender (USA)

Direct exchange of all transaction-related
information in a transparent manner, without
the need for multiple correspondent banks

Ripple Connect

Property seller’s
bank (UK)

Ripple Connect
0HVVDJLQJDQGYHULȴFDWLRQ

1RVWURDFFRXQW

ȄIndicates blockchain

1. Origination
Property buyer reaches out to
property buyer’s bank with
payment request details.
Buyer’s bank then coordinates
with seller’s bank through “Ripple
Connect” and gets terms of the
deal, including foreign exchange
rate and transaction fees.

(USD XX)

(GBP YY)

Real-time
settlement

Real-time
settlement

9RVWURDFFRXQW

Interledger Protocol (ILP) validator(s)

2. Payment initiation

6HWWOHPHQWDQGFRQȴUPDWLRQ

Once buyer accepts the quote,
buyer’s bank communicates
acceptance to seller’s bank, which
in turn locks the quote.
Buyer’s bank then debits buyer’s
account in an internal book
WUDQVIHUDQGQRWLȴHVVHOOHUȇVEDQN
on “Ripple Connect”.
The ILP validator then
coordinates a “hold” on the funds
DFURVVERWKEDQNVDQGYHULȴHV
that the funds are committed to
the transaction in order to
minimize settlement risk.

2QFHWKHΖ/3YDOLGDWRUYHULȴHVD
hold on funds, it starts the
settlement process and instructs
both ledgers to remove the hold
and simultaneously transfer
funds through ILP.
On successful completion of
transfer to seller’s bank account,
DFRQȴUPDWLRQPHVVDJHLV
provided to all parties.

.H\%HQHȴWV

Faster payments

Improved security

Source: Ripple company website; “Ripple Solutions Guide,” Ripple, January 2017.
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Lower costs

Increased transparency

Get real, get ready
Currently, blockchain technology is at a nascent stage, particularly in the CRE sector. Many of its applications will
likely be determined through a process of continuous experimentation. However, the underpinning thought is that
EORFNFKDLQWHFKQRORJ\LVQRWDQDQVZHUWRDOOWKHLQHɝFLHQFLHVLQH[LVWLQJSURFHVVHV&5(LQGXVWU\SDUWLFLSDQWV
should acknowledge that it may not be possible to completely automate transactions, as a few trusted
intermediaries would still be required to meet contractual obligations, such as an assessment of the building
to understand renovation requirements.27 In fact, if blockchain technology is not implemented correctly,
it can increase costs.28
With that said, we believe that the value proposition in using blockchain technology for leasing contracts is
potentially greater for properties with shorter-duration leases and a higher number of tenants. In such scenarios,
there tends to be relatively higher number of lease contracts, which results in increased documentation and
transaction costs. Using the illustrative framework in Figure 11, we’ve assessed the applicability of blockchain
WHFKQRORJ\WROHDVHVRIGLHUHQWSURSHUW\W\SHV)RUVLPSOLFLW\ȇVVDNHZHKDYHUHVWULFWHGRXUDQDO\VLVWRGLHUHQW
WUDGLWLRQDO&5(SURSHUW\W\SHV RɝFHDSDUWPHQWUHWDLODQGLQGXVWULDO DQGVRPHRIWKHQHZHU&5(IRUPDWVVXFK
DVG\QDPLFDOO\FRQȴJXUDEOHDQGFRVKDULQJVSDFHV*
$VWKHIUDPHZRUNLOOXVWUDWHVEORFNFKDLQVHHPVWREHPRVWDSSOLFDEOHWRG\QDPLFDOO\FRQȴJXUDEOHRUFRVKDULQJ
spaces, which have a relatively higher number of tenants and shorter duration leases compared to traditional
SURSHUW\W\SHVHVSHFLDOO\RɝFHDQGELJER[LQGXVWULDO
Figure 11: Illustrative framework to assess applicability of blockchain
Short
Industrial – multi-tenant
Multifamily
Retail – strip
'\QDPLFDOO\FRQȴJXUDEOH
cosharing spaces

Lease
duration

Industrial – big box

Retail – mall

2ɝFH
Long
Low

High

Number of leases/tenants
Source: Deloitte Center for Financial Services analysis.
*Dynamically configurable spaces are fluid spaces that can be adjusted in size or design, based on specific tenant needs. Co-sharing spaces
are collaborative spaces used by anyone and anytime, based on specific tenant needs. So far, co-sharing spaces are available for office use
and residential accommodation.
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However, companies may also consider the focus areas below as they embrace blockchain technology. These areas
DUHDPRQJPDQ\RWKHUVLGHQWLȴHGLQ'HORLWWHȇV“Blockchain: Democratized trust: Distributed ledgers and the
future of value” report:29
Figure 12: Key focus areas for adopting blockchain technology
EDUCATE
First, companies need to educate themselves on blockchain:
Ɣ

:KDWDUHWKHEHQHȴWVDQGOLPLWDWLRQVRIEORFNFKDLQ"

Ɣ

+RZGRHVLWDSSO\WRUHDOHVWDWH"

Ɣ

:KDWDUHWKHUHDOYDOXHSURSRVLWLRQVRIEORFNFKDLQYVWUDGLWLRQDOV\VWHPVROXWLRQV"

COLLABORATE OR CREATE?
Next, companies need to decide on collaboration opportunities:
Ɣ

:KDWLVWKHRSLQLRQRQȊEXLOGYVFROODERUDWHȋDQGZKLFKEXVLQHVVDUHDLVWKHIRFXV"

Ɣ

:KDWLVVXHVRURSSRUWXQLWLHVGRZHKDYHLQFRPPRQZLWKSHHUVDQGFRPSHWLWRUV"

Ɣ

Which blockchain technology platform (Monax, Symbiont, Hyperledger) should we leverage,
NHHSLQJLQPLQGWKHFRPSDWLELOLW\DQGORQJWHUPXVDJH"

Ɣ

:KLFKRUJDQL]DWLRQVVKRXOGZHFROODERUDWHZLWK"

FACILITATE
Then, companies need to facilitate the implementation:
Ɣ

:KLFKDUHWKHH[LVWLQJVROXWLRQVWKDWFDQKHOSLQRXUGLJLWDOLGHQWLW\MRXUQH\"

Ɣ

+RZFDQZHLQWHJUDWHGLJLWDOLGHQWLWLHVWRPDNHVPDUWHUDSSOLFDWLRQV"

Ɣ

ΖVSULYDF\DSULRULW\IRURXUEORFNFKDLQDSSOLFDWLRQV"

Ɣ

What type of blockchain are we comfortable withȄSXEOLFSULYDWHK\EULG"

Ɣ

+RZGRFXUUHQWUHJXODWLRQVLPSDFWRXUEORFNFKDLQGHVLJQ"

Source: Eric Piscini, Joe Guastella, Alex Rozman, Tom Nassim, “Blockchain: Democratized Trust, Distributed Ledgers and the Future of Value,” Deloitte
University Press, February 24, 2016. Vimi Grewal-Carr and Stephen Marshall, “Blockchain: Enigma. Paradox. Opportunity.” Deloitte LLP, January 2016.
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:KHWKHUWKHSDUWQHULVELJRUVPDOOFRQVLGHUGHȴQLQJ
the exit strategy up front, to remove hard
dependencies and imbalances in future negotiations.
Bitcoin

Given the nature of the blockchain, partnerships with
peers and competitors might be options as well.

Educate
Unlike other emerging technologies such as mobile,
analytics, or even the cloud, blockchain can be
confusingȄwhat it is, how it works and, most
importantly, why it matters. Moreover, some of the
earliest and most public use cases involving Bitcoin
may be deemed irrelevant or underwhelming.
&RQFHUWHGHGXFDWLRQHRUWVDUHOLNHO\UHTXLUHGLGHDOO\
coupled with a disciplined approach to innovation and
DSURWRW\SHGHPRQVWUDWLQJSRWHQWLDOXVHFDVHVVSHFLȴF
to a given organization and industry.

Facilitate
Once companies are more informed about the
blockchain technology and have deliberated over
strategic alliances, they can focus on facilitating the
implementation. Companies can look for ways to
create digital identities of their people, properties,
and enterprise as key enablers to blockchain-based
applications, including smart contracts.
Despite blockchain’s immutability, there can be areas of
security and privacy vulnerabilities, and so appropriate
focus is needed in this regard. For instance, one of the
key aspects is to choose the type of blockchain—public,

Collaborate or create?
Given the limited experience of blockchain technology

private (permissioned), or hybrid, based on the risk
assessment and level of trust.

among traditional CRE companies and the continuous

From a regulatory and compliance standpoint, progress

growth of the blockchain ecosystem, CRE companies

seems to be outpacing regulation, which may help

should consider partnering with one or more vendors.

users gain momentum with their blockchain initiatives

But before signing on the dotted line, they should try to

in the short term. Eventually, regulation—and legal

understand what makes a prospective partner’s

precedents that recognize blockchain transactions—will

RHULQJXQLTXHΖVWKHSDUWQHUZLOOLQJWRFRLQYHVWLQ

almost certainly catch up with this technology. Public

solutions (or even in proofs of concept) that will meet

blockchains will most likely be subject to oversight by

\RXUVSHFLȴFQHHGV"7\SLFDOFDYHDWVDSSO\IRUWDSSLQJ

governing bodies similar to those overseeing various

start-ups: understanding the leadership team, board,

aspects of the Internet. Private blockchains will be

9&VIXQGLQJOHYHODQGȴQDQFLDOYLDELOLW\

managed under private agreements.
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FOR
LEASE

Think about it, question it, but don’t ignore it
In our world of continued technological revolution, most new technology comes with a promise to improve business
DQGSURȴWDELOLW\$QGZKHWKHURQHOLNHVLWRUQRWWKHUHFDQEHDWKUHDWWRVXUYLYDOLIDEXVLQHVVGRHVQȇWDGDSWWRWKH
changing times. As blockchain technology continues to evolve, it is challenging status quo and perhaps requires CRE
companies to better understand the technology and revisit their existing business model, strategy, processes, and
ȴQDQFLDOSODQ&5(FRPSDQLHVFDQFRQVLGHUDQVZHULQJWKHTXHVWLRQVOLVWHGLQ)LJXUHRQWKHSUHYLRXVSDJHDVWKH\
perform a detailed assessment of adopting blockchain technology.
ΖQVXPPDU\EORFNFKDLQWHFKQRORJ\KDVVLJQLȴFDQWSRWHQWLDOWRGULYHWUDQVSDUHQF\HɝFLHQF\DQGFRVWVDYLQJVIRU
&5(RZQHUVE\UHPRYLQJPDQ\RIWKHH[LVWLQJLQHɝFLHQFLHVLQNH\SURFHVVHV+HQFH&5(FRPSDQLHVDQGLQGXVWU\
participants evaluating an upgrade or overhaul of their current systems should have blockchain on their radar as its
GHPRQVWUDWHGXVHIXOQHVVKDVWKHDELOLW\WREULQJVLJQLȴFDQWYDOXHWRWKHLQGXVWU\
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