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Problem Statement & Purpose

Problem Statement
Complexity of the leasing processes in commercial real estates and the 
handling of the process with different actors and methods make the whole 
leasing process open to errors.
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Purpose
• Investigating the Potential of Smart Contracts
• Addressing Challenges and Legal Considerations 
• Analyzing Stakeholder Perspectives 
• Providing Practical Recommendations 
• Designing a Model Proposal 
• Investigating the possibility of implementing smart contracts 
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Research Questions and Hypothesis

Hypothesis
Implementing smart contracts in commercial property leases can enhance 
efficiency, transparency, and security while reducing costs and risks.

Sub-questions
• What are the,
•  Features of smart contracts that make them suitable for commercial property 

leases?
• Current challenges and limitations in traditional lease agreements?
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Fundamental Characteristics of Blockchain

 Source:Structured Finance Industry Group
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Literature Findings-Lease Contract and Negotiation 

Author(s) Year Source 
Type Findings

Türe, 2022 Journal Shopping Center lease agreements are businesses with their own unique features and have their own 
characteristics.

Kim et. al. 2022 Journal There is a need to improve the laws and systems for shopping malls.

Lundgren et. al. 2022 Working 
Paper

Seven factors that are effective in the lease negotiation process: regional and industrial growth, rent 
and vacancy, GDP growth, E-commerce, customer orientation, external information and trust.

Orr et. al. 2022 Conference
Three problems of commercial real estate market: 
increasing complexity, need for data sharing and transparency, key changes in the return/risk of retail 
investment

Aldana et. al. 2020 Journal On rental market dynamics, a model can be used to quantify risk and reward for real estate strategies.

Cho et. al. 2007 Journal Due to the communication and stability between the shopping center owners and the tenants, 
intermediary costs are reduced with a model.

•Various perspectives were the focus of research on leasing negotiation procedures. 

• Market complexity increased,
• Market conditions change, the parties must evaluate the process,
• There is a demand for increased information sharing and transparency, by the pandemic,

/256

ERES 29th Annual Conference 2023, University College London (UCL), London, the United Kingdom



• Blockchain technology can provide solutions for current complex process. 

• There is a need to change and improve the transaction process with efficiency. 
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Author(s) Year Source 
Type Findings

Wang et.al. 2020 Journal Blockchain can be used as an effective system for correcting the customer flow of the mall.

Latifi et. al. 2019 Conference Blockchain technology can provide solutions for issues such as accessibility, transparency and trust, 
reducing costs, creating smart contracts, and P2P transactions.

Wouda et.al. 2019 Journal
Blockchain technology will change the transaction process and improve the existing process with 
efficiency, trust and transparency. Use of smart contracts will shorten the negotiation process due to 
the high level of trust and information reliability between the parties.

Literature Findings-Blockchain
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Literature Findings-Smart Contract

• In smart contracts, the codes created for the contract clauses agreed upon by the two parties are used.
• Reduces the cost and speeds up the process by eliminating the verification processes
• Quality standard and lifetime, faster replacement and lower replacement costs
• Proposed blockchain real estate systems provide liquidity and eliminate the need for human management
• Ensure that the lease agreement is signed, the rent is paid on time and the contract termination is implemented 
in accordance with the terms. 
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Author(s) Year Source Type Findings

Hewa et. al. 2021 Journal Blockchain based smart contracts are used in domains such as financial, healthcare, eGovernment, 
IoT, telecommunication, logistics, and different industrial contexts.

Rodler et. al. 2021 Symposium New applications will increase the trustworthiness and acceptance of smart contracts as it allows 
developers to quickly react on reported vulnerabilities.

Clack, et. al. 2016 Journal
A holistic study and collaboration is required by the financial services industry, standardization 
organizations, academia and lawyers to ensure the direct processing of secure financial 
contracts with automated codes.

Deepak et. al. 2021 Journal Smart contracts provide a secure, roaming and shared decentralized record that is exchanged 
between owners and tenants on equal terms.

Fernandes et. 
al. 2021 Journal Smart contracts eliminate the need for human management. Advantages are reliability in the process, 

unwavering quality standard and lifetime, faster replacement and lower replacement costs.

Gupta et. al. 2021 Journal
Smart contracts with artificial intelligence has difficulties: Security, Scalability, Vulnerabilities, Cyber 
attacks, Overcharging, Correctness, Efficiency, AI integration, Smart contract standardization, AI 
program complexity

Karamitsos et. 
al. 2019 Journal Smart contracts ensure that the lease agreement is signed, the rent is paid on time, and the 

contract termination is implemented in accordance with the terms.
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Current Leasing Process and Problems

•Contract clauses that were previously simple become complex.  
• Business conditions and market conditions change, the parties also need 

to revaluate the process. 

•Changes in the retail market, tenant types and needs affect the negotiation 
process in lease agreements.  
• Different and more flexible methods are in demand by tenants. 

•Emergence of many unforeseen costs, different regulations, the excess of 
intermediaries, the lack of transparency and the illiquidity in nature.
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Traditional Paper-based Contracts
 Challenges

passive 
flow

asymmetric 
information

inefficient high cost
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•Leasing income plays a key role in valuing real estate investments and 
calculating return. Lease agreements set the terms of the lease and the 
duration of the cash flow. 

•In commercial real estate, lease agreements are the most important tool in 
determining the value of real estate.  
Standardization of contracts will be easy and valuable.
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How Smart Contract Works

Source:Structured Finance Industry Group

Current smart contract developers are mostly focused on these 
three areas: 
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Blockchain Based Smart Contract 
Opportunities

Speed, efficiency and accuracy
•Smart contracts are digital and automated,  
there’s no paperwork to process,  
no <me spent and manually filling in documents.

Trust and transparency
•There’s no third party involved, and  
records of transac<ons are shared with par<cipants,  
there’s no need to ques<on whether informa<on has been used for personal 
benefit.  
Security
•Blockchain transac<on records are encrypted, which makes them very hard to 
hack.
Savings
•Smart contracts remove the need for intermediaries to handle transac<ons and 
their <me delays and fees.
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Blockchain Based Smart Contract 
Challenges
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Expertise



Methodology

• Analytic Hierarchy Process Method

• The scoring system determines which of these criteria are more important than the 
others.

• Participants in the survey were asked which criterion they preferred over the others.

• The survey using the AHP method revealed,
•  the criteria and features that the leasing process must promise for the use of smart 

contracts.

• As a result, 
• priority criteria have been determined for integrating smart contracts into the commercial 

property leasing process.
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Methodology
• Analytic Hierarchy Process Method

• The Analytic Hierarchy Process (AHP) was developed by T. L. Saaty in 1980 and remains a 
widespread multi-criteria decision method that helps prioritize alternatives based on multiple criteria. 

Stages,
• Hierarchy is defined as main criteria and sub criteria
• Pairwise comparisons 
• Weight Calculation
• Consistency Check
• Priority Calculation
• Sensitivity Analysis 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m specifies the number of items 

• Pairwise comparisons

Coordinates of the vector of weights, 
w = (w1, w2, . . . wm), represent shares of prefer

• Weight Calculation

defining a vector of eigenvalues,
calculate coordinates  

• Consistency Check

λmax represents the maximum coordinate value 
in the vector λ, while m is the number of items 

Consistency ratio (CR) 
represents the ratio of CI and 
random consistency index (RCI) 



Hierarchy
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Data Security

Tamper-Proof 
Nature

Speed of 
Execution

Automation

Cost 
Efficiency

Visibility of 
Terms and 

Actions

Immutable 
Transaction 

Records

Conditional 
Logic and 
Dynamic 
Behavior

Ability to Handle 
Complex 
Scenarios

Technical 
Expertise and 

Implementation 
Challenges

Learning Curve 
for Non-

Technical Users

Jurisdictional 
Considerations

Compliance with 
Existing Legal 
Frameworks

Cr
ite

ria
Su

b-
Cr

ite
ria

ERES 29th Annual Conference 2023, University College London (UCL), London, the United Kingdom



Turkey Shopping Center Market
• The survey will be based on the shopping center leasing contracts, which have a very large volume in 

the Turkish market. 
• The surveys will be conducted with specialist from different positions in the shopping center sector.
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Source:GYODER
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Pairwise comparisons 
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• A survey will be applied to experts in different positions in the shopping mall 
leasing processes. This survey, which was planned to be conducted with min. 
60 experts, was first applied to the focus group.

• With the 1-9 scoring method, it will be requested to compare the order of 
importance among the criteria. 

• From right to left, importance of the right factor in comparison to the left factor 
decreases. 



Evaluation of Survey Results
• The criteria of priority that emerged after the results of the survey are the criteria that 

should be prioritized while creating the model.
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• Decision Matrix 
• The resulting weights are based on the 

principal eigenvector of the decision matrix:

• Priorities
• Resulting weights for the criteria based on pairwise 

comparisons which applied to the focus group,



Stages of the Model
• Following the determination of the priorities of the criteria according to the survey 

results, which criteria can be used in commercial real estate contracts will emerge. 
After the criteria are determined, the stages of a smart contract in a blockchain-
based application model;

Contract Definition

Coding the contract

Installation and 
compilation

Execution

Validation

Termination

Contract conditions, and requirements are determined,
agreed upon by the parties involved.

Expressing the defined terms in the code, 
determining the logic and behavior of the contract.

The contract code is compiled into a contract file within the smart contract 
platform then deployed to the blockchain network or the target blockchain 
platform and becomes accessible to all network participants.

Payment flow occurs, code is automatically triggered based on the contract's 
conditions, relies on the consensus mechanism provided by the blockchain 
network to achieve the contract's functionality.

Ensures the accuracy of transactions, confirmation of 
transactions by participants,

Objectives are completed or the specified conditions are 
met

1

2

3

4

5

6
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Conclusion

• According to the priority order of the 13 criteria that emerged as a result of the 
surveys conducted with the focus group, the first criterion is ‘speed of execution’.

• Automation and Conditional Logic and Dynamic Behavior are also high priority 
criteria.

• According to expert opinions in the survey, it is understood that the criteria that 
shorten the operational process are important and preferred.

• It has been revealed that legal, technical expertise and training issues, which are 
seen as the challenges of smart contracts, are evaluated as the last criteria, not 
the priority.

• While integrating the shopping center leasing process into smart contracts, the 
criteria that are preferred in order of priority should be provided in the model to 
be created.
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Conclusion

• Smart contracts are an important example of the use of Blockchain technology in 
the shopping center leasing process. Smart contracts can be used to increase 
commercial efficiency, reduce transaction and legal costs, and facilitate 
transparent process. 

• In the next phase of the study, data will compared with the existing leasing 
processes and determine the necessary criteria for smart contracts to be 
preferred. 

• The rank of importance of the criteria with the AHP method as a result of the 
surveys.

• As a result, a pre-model phase is being created for integrating smart contracts 
into the commercial property leasing process.
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Thank you for attention
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            Q&A

Assoc. Prof.
Kerem Yavuz Arslanlı

Merve ENGÜR
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