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Abstract- This study will review the impact of technology 

on optimizing real estate investment and explain the 

emergence of new digital technology and solutions that 

are transforming real estate investment decision-making, 

asset management, transaction processes and real estate 

portfolio performance. The study highlights the influence 

of artificial intelligence (AI), machine learning, big data 

analytics, blockchain technology, PropTech platforms, 

smart buildings, Internet of Things (IoT) systems and 

digital twin technologies on the current real estate 

investment landscape, based on current industry 

developments, examples and technological trends. The 

study shows that AI tools for valuation analysis, predictive 

data analysis, and automated due diligence procedures 

boost the accuracy, speed, and efficiency of investment 

decisions. By processing large volumes of data, big data 

analytics facilitates market intelligence, allowing 

investors to make more accurate and precise decisions on 

investment opportunities. Moreover, blockchain 

technology and tokenization open up new avenues for 

transparency, liquidity, and fractional ownership, making 

real estate investment assets more accessible to investors. 

Moreover, the research underscores the increasing 

significance of digital investment platforms in promoting 

the democratization of property markets and streamlining 

transactions. Smart building technologies and digital 

twins also help improve the operations of the building, its 

sustainability, and long-term asset value creation. Despite 

these advantages, there are still concerns about the 

limitations with the data quality, potential security 

breaches, regulatory uncertainty, algorithmic bias, and 

relying too heavily on automated systems. The study has 

found that technology has become a strategic need for 

real estate investment and not just a supportive tool. The 

ability of investors who successfully combine 

technological innovation with expertise is poised to help 

them create better risk-adjusted returns, efficiency, and 

sustainable long-term growth in a digital real estate 

landscape. 
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I. INTRODUCTION 

 

Real estate is one of the most old-fashioned 

investment categories and is undoubtedly a 

relationship-based investment (Saiz, 2020). 

Historically, the sector grew slowly in comparison to 

the equity and fixed-income markets, and has 

historically been illiquid due to information 

asymmetry and the high amount of capital it requires 

for a large number of trades (Hamilton, 2011). 

However, in the last ten years, and even more so in 

recent times as a result of the disruptions in the world 

in 2020, things are getting increasingly “digital” and 

the rules of real estate investing are changing. 

 

A growing number of factors are causing this change; 

the amount of data to be processed has increased 

tremendously, computing technology has become 

available to everyone, machine-learning algorithms 

are maturing, a "digital native" platforms are taking 

over, and investors are looking for real-time data and 

information, rather than historical reporting. The end 

product is an industry that's constantly reinventing 

itself, where technology isn't just streamlining or 

replacing existing processes, it's changing the way 

things are possible. 

 

"In real estate, information asymmetry has 

historically been the single greatest barrier to optimal 

investment outcomes. Technology is the equaliser it 

democratises data, accelerates analysis, and makes 

previously opaque markets transparent." 

 

This journal discusses the whole spectrum of this 

reinvention. The study explores the role of artificial 

intelligence and machine learning as analytical 

engines, the new raw material of investment 

intelligence: big data; blockchain to enable 

transparency in transactions; the role of PropTech 

platforms to transform deal flow and market access 

and finally, smart buildings as an investable asset 

whose technology profiles directly impact value. 
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Instead of looking at each technology individually, 

they are explored in an integrated ecosystem as the 

true essence of digital transformation in real estate is 

the intersections of these technologies. 

 

II. THE PROPTECH LANDSCAPE: SETTING 

THE STAGE 

 

PropTech or property technology is the umbrella term 

for technologies that are advancing the built world 

and property sector (Oladiran & Dickins, 2024). 

Although it became popular around 2016, the 

movement can be traced back to the previous periods 

of digitisation, namely the digitisation of the property 

records from paper to digital databases, the growth of 

online listing portals, and the use of Geographic 

Information Systems (GIS) for spatial analysis 

(Sudrajat, R. (2023). 

 

2.1 Three Waves of PropTech Evolution 

Understanding the current state of PropTech requires 

appreciating the three distinct waves through which 

the sector has evolved: 

 

1.PropTech 1.0 (mid-1990s–2008): The digitisation 

era. The property search process was taken online 

with online listings, property portals (Rightmove, 

Zillow) and digital brokerage platforms (Edu, 2021). 

The biggest change was the accessibility of properties 

as consumers were now able to search for properties 

without just agents. 

 

2. PropTech 2.0 (2008–2019): The platform era. This 

wave, driven by mobile technology and cloud 

computing, and the sharing economy, resulted in 

Airbnb, online mortgage platforms and early digital 

transaction platforms (Peiser & Wei, n.d). It started to 

become a differentiator that data aggregation began 

to appear. 

 

3. PropTech 3.0 (2019 – present): the intelligence era. 

AI and machine learning, blockchain, IoT and 

sophisticated analytics combine to make systems that 

don't just inform investment decisions, but model, 

predict and even automate them (Peiser & Wei, n.d). 

 

Global investment in PropTech tells its own story of 

momentum: 

$32B+ 

Global Prop 

Tech 

Investment 

2022 (KPMG / 

CB Insights) 

8,000+ 

Prop Tech 

Startups 

Globally 

Active as of 

2024 

48% 

RE Firms 

Adopting AI 

Tools 

CBRE Survey 

2023 

 

These are striking numbers in a sector that is in a 

rapid change. However, the level of investment in 

itself does not reflect the more significant change, as 

technology is no longer being used on the periphery 

of real estate investing, but is being used in the core. 

 

III. ARTIFICIAL INTELLIGENCE AND 

MACHINE LEARNING: THE NEW 

ANALYTICAL ENGINE 

 

Artificial intelligence – and its most commercially 

advanced application, machine learning – is poised 

for the greatest and widest impact when it comes to 

the technology that is changing the way people invest 

in real estate (Conway, 2018). AI is not a single 

program, it's a family of capabilities that when 

brought to bear in the world of real estate, bring step 

change capabilities in analysis, prediction, and 

decision support. 

 

3.1 Automated Valuation Models (AVMs) 

The traditional property valuation method involves 

manually performing the three approaches to value, 

namely comparable sales analysis, income 

capitalisation and cost approaches, and is time-

intensive process done by licensed appraisers 

(Almquist & Gustafsson, 2018). It's always looking 

backward prices of finished transactions are used to 

feed in models to estimate property values that have 

not yet been sold. 

 

The most direct threat to this paradigm is from 

Automated Valuation Models, which are the direct 

result of the use of AI (Topraklı, 2025). These are 

comprised of a huge amount of data: similar sales, 

rental yields, planning applications, demographic 

trends, macroeconomic indicators, satellite data and 

even social media sentiment, all of this enables 

AVMs to provide a scale, real-time, and quantified 

valuation of property with confidence. Today, the top 
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commercial AVM platforms boast median error rates 

of less than 3% for residential properties in markets 

with abundant data and even better research is 

ongoing to reduce the gap for commercial properties. 

 

The key AVM inputs for advanced deployments: 

Historical transaction data, Rental yield comparables, 

Infrastructure proximity scores, Demographic 

migration, Planning & zoning databases, Satellite & 

aerial imagery, Environmental risk indexes, social 

sentiment data feeds 

 

AVMs offer institutional investors that need to run 

large portfolios a continuous portfolio mark-to-

market process that would not be possible using 

manual appraisal process. They offer transparency in 

markets which have typically been characterized as 

information asymmetric, for individual investors 

(Krivorotov & LaCour-Little, 2021). 

 

3.2 Predictive Analytics and Market Forecasting 

In addition to asset valuation, AI can also offer 

predictive insights for the entire market, which can 

have a profound impact on investment timing and 

geographic strategy decisions (Anastasios & Maria, 

2024). By studying the early signs of neighbourhood 

re-growth, or supply and demand mismatches, or 

overheating in the market, machine learning models 

can help detect them long before they appear in the 

headline price figures, which date back several 

decades and include price, employment, population 

movement, interest rates and construction pipelines. 

 

Nowadays, leading investment firms have their own 

proprietary predictive models which monitor a 

hundred of leading indicators at once. These models 

are not just predicting prices, they're predicting 

probability distributions of future outcomes, which 

means that the portfolio manager can make an 

outspoken risk-weighted allocation decision. An 

indication from a model could be that the second 

logistics market has a 72% chance of realizing a 

rental growth of 15%+ over the next 24 months, 

which allows for a disciplined, probability-weighted 

investment decision. 

 

3.3 Natural Language Processing in Due Diligence 

When investing in real estate, there are thousands of 

pages of legal documents, lease agreements, planning 

consents, environmental reports and financial 

statements to go over in detail. The time-consuming 

process of performing due diligence on unstructured 

text is being shortened with AI's natural language 

processing (NLP) capabilities. 

 

Sirigiri (2024), a real estate NLP tool can detect these 

elements of a lease – break clauses, rent review, 

restrictive covenants, environmental liabilities and 

change of control – by using real estate legal 

language and flagging any material risks that may not 

have been picked up by a manual review which is 

usually rushed and done under time pressure. But the 

danger isn't just about speed—shows on business 

transaction failures have always found that the risk of 

not doing due diligence is a top reason for value 

destruction after the transaction. 

 

3.4 AI-Driven Tenant Screening and Asset 

Management 

On the other hand, in the operational level, AI is 

revolutionizing tenant acquisition and asset 

management. Today, machine learning algorithms are 

being used to evaluate tenant applications for 

thousands of criteria in order to assess tenancy 

retention, payment reliability, and maintenance 

patterns, which goes far beyond the credit scores and 

income multiples that are traditionally used in tenant 

selection processes (Skačkauskienė, Bytautė & 

Leonavičiūtė, 2025). This decreases empty periods, 

decreases bad debt provisions and increases the 

predictability of net operating income. 

 

AI in asset management: Maintenance is a reactive, 

expensive process that can be significantly shifted to 

be proactive and value-protective by leveraging AI-

powered maintenance prediction systems that can 

analyse sensor data from building systems to forecast 

when things might be going wrong. Early adopters 

have seen a 20-30% decrease in annual maintenance 

costs and important improvements in tenant retention 

by decreasing outages. 

 

IV. BIG DATA ANALYTICS: TURNING 

INFORMATION INTO COMPETITIVE 

ADVANTAGE 
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AI's analysis is as good as the data it's fueled by. 

Today, big data is the source of today's real estate 

investment intelligence: extraordinarily large and 

complex data sets are gathered, processed and 

analyzed (Munawar et al., 2020). Knowing what data 

is accessible, how to use it, how to combine it, and 

what signals it is possible to derive from such a 

combination has become an integral part of a core 

institutional competence. 

 

4.1 The Data Ecosystem of Modern Real Estate 

Investment 

Contemporary real estate data ecosystems draw from 

sources that would have been inaccessible or 

prohibitively expensive a decade ago: 

 

• The basic level of price discovery is 

transactional data, such as sales registers, 

auction results, rental listings and lease 

databases. 

• Mobility and footfall data: Aggregated 

smartphone location data provides an 

understanding of human movement at high 

granularity and geographic levels, allowing 

retail and logistics investors to gain a more 

accurate view of footfall, catchment areas and 

the effect of other competing sites, than ever 

before. 

• Satellite- and aerial-image-based analytics: 

High-resolution satellite images, analysed by 

computer vision algorithms, can estimate 

carpark occupancy rates for retail centres, 

monitor construction activity, assess the 

condition of buildings and even estimate the 

thermal efficiency of the residential stock. 

• National and local planning databases that 

provide up-to-the-minute planning data enable 

investors to track the supply pipeline, and 

pinpoint markets where approved 

development might drive down rental values, 

while, at the same time, identifying markets 

where planning restrictions could ensure that 

existing assets remain. 

• Environmental and climate risk data: The 

probability of flood events, the risk of 

subsidence, the potential for overheating, and 

the likelihood of wildfires are now being 

included in the data used when underwriting 

investments, as climate-related financial risk 

is emerging as a material investment 

consideration. 

• The most important economic and labour 

market statistics include employment 

concentration by industry, average wage 

growth, graduate retention and business 

formation rates; these are good indicators of 

the demand for occupations, key inputs for 

office, industrial and mixed-use investment 

decisions. 

 

4.2 Location Intelligence: The Competitive Frontier 

One of the most potent sources of differentiated 

insight is perhaps location intelligence, which is the 

combination of geospatial data to gain a deeper 

understanding of the dynamics in specific locations. 

Advanced location intelligence platforms layer 

demographic trends, mobility patterns, retail 

catchment dynamics, transport accessibility indices 

and economic activity data on top of each other 

(Torre‐Bastida etal., 2018), creating a more 

sophisticated assessment of the quality of the 

location, than appraisals performed by an agent. 

Investors who use these platforms are better able to 

spot micro-market opportunities that are not apparent 

to investors who use traditional research methods 

such as buying properties in neighbourhoods that are 

at the starting point of the regeneration process, or 

buying retail formats whose catchment areas are 

structurally stronger than the headline vacancy rate 

indicates. 

 

Case in Point: A European logistics investment 

company installed car park occupancy analytics 

based on satellite data on a portfolio of 28 

warehousing and distribution facilities. They were 

able to identify six assets with such unnoticed 

increasing space needs that they could negotiate 

leases ahead of time to provide a rent step-up and 

extend the lease terms for an estimated €14million in 

portfolio value. 

 

4.3 Portfolio-Level Analytics and Scenario 

Modelling 

Big data analytics at the portfolio management level 

is what allows for scenario modelling functionality, 
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which is a game-changer to strategic planning 

(Adewale, Olorunyomi & Odonkor, 2023). Now, 

portfolio managers can test portfolio resilience under 

dozens of scenarios at a single click and discover 

concentration risks before they materialise modelling 

the effects of interest rate shocks, rental market 

corrections, working pattern changes, regulation 

changes – and more – across all assets at once. This 

real-time scenario analysis is especially useful in 

structuring real estate debt, allowing lenders and 

mezzanine investors to review their loan to value 

ratios on a portfolio basis at any time, and to review 

their debt covenants at a more opportune time than 

the annual valuation process would have dictated. 

 

V. BLOCKCHAIN AND TOKENISATION: 

REIMAGINING OWNERSHIP AND 

LIQUIDITY 

 

While blockchain is one of the most discussed 

technologies in this journal, it is certainly the most 

structurally disruptive of the technologies discussed 

because it allows for forms of real estate ownership, 

transfer and financing that were not possible. 

 

5.1 The Blockchain Proposition for Real Estate 

The principle behind a blockchain is that it's a 

distributed, unalterable record of transactions that are 

verified by a decentralised network instead of a 

central authority, with no ability to alter or delete the 

record without consensus. These properties 

immutability, transparency and decentralisation help 

to solve some of the most chronic inefficient 

structural aspects of real estate: 

 

• In most countries, the conveyancing process 

makes use of a number of intermediaries, 

paper records and requires a number of weeks 

or months to complete the registration and 

conveyance of title. Blockchain-based land 

registries can do this in days, and can have 

cryptographically verifiable chains of title, 

meaning that there is no risk of fraudulent 

claims to the land (Tshitangano, 2024) 

• Smart contracts: Self-executing contracts 

programmed in the blockchain can automate 

payment of lease, distribution of services 

charge, allocation of maintenance fund and 

even settle a transaction dispute, all of which 

involve layers of professional intermediation, 

and scope for human error and dispute 

(Indunil et al., 2024). 

• Transparent audit trails: Any transaction, 

payment, or contractual event on a blockchain 

is forever traceable, which helps minimise 

fraud, embezzlement and misrepresentation in 

complicated multi-party real estate 

transactions. 

 

5.2 Tokenisation: Fractionalising the World's Largest 

Asset Class 

The most commercial transforming use of blockchain 

in real estate is tokenisation which refers to the 

process of transforming the rights of property 

ownership into digital tokens that can be created, 

transferred and traded on blockchain platforms (Oza 

et al., 2024) The essence of tokenisation is not only 

digitisation of the existing ownership but also a 

radical transformation of it. 

 

A single commercial property which used to be able 

to be bought only by institutional investors or 

wealthy individuals with millions of dollars to invest 

can be tokenised into thousands or millions of digital 

tokens (Baum, 2021), each of which would be a 

fractional share of an investment in the property. 

These are tokens that can be sold on the second 

market, giving a new breed of liquidity into direct 

real estate investing. 

 

Traditional Real Estate 

Investment 

Tokenised Real Estate 

Investment 

Minimum investment: 

typically $100,000+ 

Minimum investment: 

potentially $100–$1,000 

Highly illiquid  exit via 

sale (months) 

Tradeable on secondary 

markets within days 

Opaque pricing 

between transactions 

Continuous market-

derived pricing 

Geographic 

concentration (local 

markets) 

Global access to 

international assets 

High transaction costs Reduced intermediation 
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Traditional Real Estate 

Investment 

Tokenised Real Estate 

Investment 

(legal, agency) costs via smart contracts 

Limited institutional-

grade access 

Democratised access to 

prime assets 

The consequences for the efficiency of the capital 

markets are enormous. For the first time in history, 

the real estate tokenisation will give rise to a global, 

accessible and liquid real estate market, which has 

become the world's largest store of wealth. The 

current estimates put the value of the tokenised real 

estate market at $1.4 trillion by 2030, with 

impressive growth likely to take place once all major 

jurisdictions have advanced regulatory frameworks in 

tandem with the technology. 

 

5.3 Regulatory and Adoption Considerations 

Regulatory uncertainty and the existing blockage of 

the real estate systems that are paper-based are still 

limiting the adoption of blockchain in real estate. 

There have been steps towards more meaningful 

progress, however, as it has been found that digital 

assets are property under English law by the UK Law 

Commission, the European Union's Markets in 

Crypto-Assets (MiCA) regulation provides an 

emerging framework for digital asset issuance, and 

Sweden, Georgia, Dubai and parts of the United 

States have experimented or implemented 

blockchain-based land registries (Riabchenko et al., 

2025). While institutional investors are interested in 

all tokenised ownership, the immediate priority is on 

how smart contracts can be used to automate and 

secure transactional and operational processes, an 

area in which adoption is progressing rapidly and the 

law is more certain. 

 

VI. DIGITAL MARKETPLACES AND 

INVESTMENT PLATFORMS: 

DEMOCRATISING ACCESS 

 

Perhaps most visibly and immediately, technology is 

impacting investor behaviour with the introduction of 

digital real estate investment platforms. These 

platforms shorten the investment process from 

identifying opportunities to running them, all the way 

to reporting, into a fast, inexpensive and transparent 

digital process as opposed to the traditional one. 

 

6.1 The Architecture of Modern Investment 

Platforms 

The modern-day real estate investment websites have 

a similar structure, but are quite different when it 

comes to asset types, who can invest, and where. In 

their essence they offer: 

 

• Curated deal flow: Platforms use their own 

proprietary investment screening criteria, thus 

curating the assets they present to investors 

according to value parameters that save 

investors time and cost of looking at a wide 

range of deals. 

• Digital due diligence infrastructure: Virtual 

data rooms, standardised financial models, 

legal document libraries and third party due 

diligence reports made available to investors, 

thus lowering the need for bilateral 

information exchange with sellers and their 

advisors (Andriole, 2008). 

• Electronic subscription documents, electronic 

counterparties' KYC/AML compliance and 

automated payment processing shorten the 

investment processing time from months to 

days (Taofeek, 2025). 

• Ongoing portfolio reporting: Automated 

reporting dashboards deliver real-time 

information about income distribution, asset 

performance, asset valuations and portfolio 

analytics as instead of sending a quarterly 

PDF report, the performance information 

becomes “living” and is queryable by 

investors. 

• Secondary market accessibility: Many 

platforms are developing or adding a 

secondary market to enable investors to sell 

their assets without needing to sell the asset as 

a whole. 

 

6.2 Crowdfunding and Retail Access to Institutional 

Assets 

One of the key developments in the evolution of 

digital marketplace is the emergence of real estate 

crowdfunding platforms that pool investment funds 

from a multitude of small investors to invest in 
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institutional-level properties (Battisti, Creta & 

Miglietta, 2020). Whereas previously only accessible 

to sophisticated or professional investors, the 

crowdfunding model has been accessed by retail 

investors since the advent of regulatory reform for 

the model in most of the major markets, including the 

UK, with investment thresholds of £500–£5,000. 

The magnitude is significant: The real estate 

crowdfunding market is expected to reach $300 

billion globally by 2030 at moderate growth rates, 

with the value of the market in 2022 estimated to be 

$14.5 billion (Hafeez, 2025). To investors, it is 

diversification, at a scale they never had before; to 

the market, it is a major growth in the number of 

investors, and a new source of capital for market-

development and asset acquisition, in the shape of 

equity capital. 

 

Notable platforms reshaping access: Fund rise and 

Crowd Street (United States) • Property Partner and 

Brick owner (United Kingdom) • Ex poro (Germany) 

• Brick X (Australia) collectively having facilitated 

billions in real estate investments from retail 

participants who previously had no access to direct 

property investment. 

 

6.3 Institutional-Grade Platforms and B2B 

Innovation 

Institutional end of the market technology platforms 

are also transformative, but not as obvious to the 

public. Investment management platforms like Yardi, 

MRI Software and RealPage are changing from 

accounting and property management software to a 

complete investment intelligence solution that covers 

the entire lifecycle of an investment, from acquisition 

underwriting to disposition analytics (Nasirzada, 

2025). AI-powered deal sourcing platforms are 

minimizing the information advantage of existing 

market relationships that previously existed among 

incumbent investors, as they are able to connect 

buyers and sellers even off-market activity (Balan et 

al., 2025). Data and analytics infrastructure, provided 

by CoStar, Green Street Advisors and MSCI Real 

Assets, help institutional-grade investment teams 

benefit from a comprehensiveness and speed of data 

that is impossible to replicate with manual research 

teams (Moita et al., 2021, Van Nieuwerburgh, 

Stanton & de Bever, 2015). 

 

VII. SMART BUILDINGS AND THE 

INTERNET OF THINGS: TECHNOLOGY 

AS A VALUE DRIVER 

 

Real estate assets and the Internet of Things (IoT) 

have been merging in a way that is fundamentally 

transforming the building industry (Jahid, 2024). The 

marriage of the Internet of Things (IoT) and advance 

building administration frameworks with genuine 

estate resources is a basic convergence of physical 

and electronic speculation. Smart buildings are no 

longer something that is wished for or a niche market 

they are expected by all occupants and are a real 

contributor to asset value (Marson, 2024). 

 

7.1 Defining the Smart Building 

A smart building is a building that integrates systems 

such as physical systems like HVAC, lighting, access 

control, fire safety, lifts, power management, 

occupancy monitoring, and environmental sensing 

with IoT networks to a central intelligence layer that 

collects, processes and acts on real-time data (Minoli, 

Sohraby & Occhiogrosso, 2017). This intelligence 

layer empowers: 

 

• Dynamic energy optimisation: Reducing 

operational energy costs by 20–40% over 

conventially managed buildings by optimising 

building heating, cooling and lighting in real-

time based on occupancy, weather and time-

of-use energy costs. 

• Predictive Maintenance: Continuous 

assessment of mechanical and electrical 

components for signs of deterioration, 

preventing failures and saving on reactive 

maintenance costs. 

• As space is increasingly becoming an 

important value driver with the rise in hybrid 

working models, occupancy analytics provides 

real-time information on how space is being 

used, which can be beneficial for both 

landlords and occupiers to optimise space 

usage. 

• Smart building technology has a direct impact 

on the satisfaction of occupants, their retention 

and their willingness to pay for premium 

rents, and will create a seamless experience 
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for the occupier, including with access control 

through the app. 

 

7.2 The Investment Value Equation 

The financial benefits of smart building investment 

are crystal clear and growing – and increasingly 

quantifiable – for real estate investors. Many studies 

have found that there is a smart building premium in 

all commercial property markets: 

 

7–12% 

Rental 

Premium 

BREEAM 

'Excellent'+ vs. 

equivalent 

conventional 

5–8% 

Yield 

Compression 

Prime smart 

buildings vs. 

conventional 

30%+ 

Energy Cost 

Reduction 

Advanced 

BMS vs. 

conventional 

management 

 

Such premiums are not fixed – they are continually 

increasing as occupier demand for sustainable, 

technologically advanced space increases and 

regulatory pressure (not least the requirements for 

energy efficiency and carbon reporting) places a 

valuation discount on those assets that fail to meet the 

minimum sustainability standards. 

 

7.3 ESG Integration and the Sustainability Imperative 

Smart building technology is the “how” that 

translates real estate investment portfolios' action on 

Environmental, Social and Governance (ESG) 

aspects (Zubizarreta & Aquino, 2026). The capacity 

to measure and report environmental performance of 

buildings to be a financial imperative, as institutional 

capital flows are becoming more and more focused 

on ESG compliance and regulatory frameworks in the 

EU, UK and United States mandate energy 

performance and carbon reporting requirements are 

becoming a reality (Yeoh, 2021). 

 

Not only will real estate assets with no energy 

performance improvements suffer from market value 

discount, but in certain jurisdictions, those assets will 

become unlettable, as their lack of improvement may 

lead to the loss of their occupant certification. On the 

other hand, smart buildings that have been certified 

by frameworks like BREEAM, LEED or WELL, and 

have been independently evaluated, are clearly priced 

at a higher rate, and have a higher quality tenant mix 

(Tsirovasilis, Katafygiotou & Psathiti, 2025). 

 

VIII. DIGITAL TWINS AND BUILDING 

INFORMATION MODELLING 

 

Digital twin technology is one of the more advanced 

technology solutions currently emerging in 

institutional real estate, and has the ability to 

transform the building's development process and its 

investment management process. 

 

8.1 What is a Digital Twin? 

A digital twin is a virtual copy of a real asset, 

updated in real time via sensor data feeds from the 

physical asset (building) to simulate, analyse and 

optimise without an actual physical change or impact 

(Rasheed, San & Kvamsdal, 2020). BIM is the 3D 

geometric backbone, IoT sensor networks are the live 

data streams and AI is the analytical layer that turns 

raw data into actionable data (Rane, 2023). Digital 

twins are a new tool for real estate investors, 

allowing them to ask questions about the 

performance of a real estate asset in a virtual 

environment, model future interventions, and 

simulate them and alter their management strategies 

without risking capital investment. 

 

8.2 Investment Applications of Digital Twins 

Digital twin technology has a wide range of 

investment applications, from its creation throughout 

the acquisition, construction, and development stages 

to its use in managing and running a property. 

 

• Pre-acquisition modelling: Buyers can model 

an acquisition target's future performance 

from various capex and management scenarios 

before submitting offers, revealing potential 

value-add hidden risks or liability risks that 

conventional due diligence may overlook. 

• Development optimisation: Digital twins can 

be used to optimise development during 

construction – for example, they can be used 

to monitor programme and cost in real time, 

identify design clashes that would be very 

costly to resolve in the field and to optimise 

building layout and systems configuration 

(Omrany et al., 2023). 
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• Post-practical completion asset management: 

digital twins will deliver the intelligence 

infrastructure for proactively planning 

maintenance, energy performance 

optimisation and managing occupier 

experiences. 

• Digital twin performance data enables the 

market with the ability to prove the quality of 

operations, which helps to command premium 

pricing and speed up investor due diligence 

when marketing assets for sale (Celestin, 

2023). 

 

IX. THE INTEGRATED TECHNOLOGY 

STACK: A FRAMEWORK FOR 

INVESTORS 

 

When it comes to delivering investment value, 

individual technologies, no matter how powerful, are 

best used in a stack of technologies, not as a single 

point solution. The most advanced real estate 

investors aren't using just one technology, but rather, 

multiple technologies that work together to share 

data, drive analytics and enhance the functionality of 

transaction systems and asset management platforms. 

 

9.1 The Five-Layer Technology Stack 

A useful framework for thinking about real estate 

technology integration is a five-layer architecture: 

 

1. Data Layer: The foundation. Aggregates 

proprietary and third-party data streams 

transactional, geospatial, economic, 

environmental, demographic into a unified, 

queryable data warehouse. The quality and 

breadth of data at this layer determines the 

ceiling of analytical capability. 

2. Analytics Layer: The intelligence engine. AI 

and machine learning models process data 

layer inputs to produce valuations, forecasts, 

risk assessments, and portfolio optimisation 

recommendations. This layer is where 

competitive differentiation is increasingly 

generated. 

3. Transaction Layer: The execution 

infrastructure. Digital platforms, smart 

contracts, and blockchain infrastructure that 

execute and record investment transactions 

minimising friction, cost, and counterparty 

risk. 

4. Operations Layer: The asset management 

infrastructure. IoT networks, building 

management systems, predictive maintenance 

platforms, and occupier engagement tools that 

maximise net operating income and protect 

asset value. 

5. Reporting Layer: The investor interface. 

Automated reporting dashboards, portfolio 

analytics portals, and ESG measurement tools 

that translate operational data into investment-

relevant metrics ensuring that technology's 

value is visible and auditable. 

 

It is not the individual stack layers that give the 

integrated stack its competitive edge, but the 

feedback loops between the layers: analytics makes 

better transaction decisions; transaction outcomes 

drive data and analytics; operational data influences 

the acquisition underwriting process; ESG reporting 

drives capital allocation priorities. 

 

X. RISKS, LIMITATIONS, AND THE HUMAN 

FACTOR 

 

No discussion of technology's impact on real estate 

investing would be complete without a thorough 

review of the dangers and restrictions the technology 

poses. When technology changes, investors can get a 

lot of excitement from things that technology is able 

to do which can result in overestimating the 

technology's ability and underestimating the 

complexities of its use. 

 

10.1 Data Quality and Model Risk 

The capability of AI to analyze the data is highly 

dependent on the quality, completeness and 

representation of the data used for training. Typically, 

real estate transaction data is only available in 

incomplete or inconsistent form, or with reporting 

biases, in real estate markets in specialised asset 

classes, real estate secondary cities, or emerging 

economies (Walacik, 2024). Any models built from 

incomplete and unrepresentative data will yield 

unreliable results, and AI-generated valuations will 

always have to be considered within the bounds of 

the data quality of the underlying market. 
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10.2 Cybersecurity and Data Sovereignty 

The cybersecurity risk profile of real estate has 

continued to grow with the increasing digitisation of 

the real estate investment sector. File systems, tenant 

information, financial information, and transaction 

history are all valuable assets to be targeted by cyber 

actors. Smart building is an IoT application that 

presents thousands of new vulnerabilities – sensors 

and connected devices, all potential points of attack 

(Mulero-Palencia & Monzon Baeza, 2023). Investors 

and operators need to invest in cyber security 

infrastructure in response to their digital footprint. 

 

10.3 Algorithmic Bias and Fairness 

Historical real estate data is prone to biases that can 

be incorporated into machine learning models used 

for forecasting future real estate trends and decisions 

(Tekouabou et al., 2024). In the residential market, 

this is a major concern; automation systems that have 

historical regressive aspects in their designs, such as 

redlining, geographic discrimination, or systematic 

undervaluation of properties in minority 

communities, compounded by the large volume of 

property transactions, have a much bigger impact. It's 

crucial for institutional investors incorporating AI 

into investment and lending decisions to allocate 

resources towards bias auditing and fairness testing 

as integral parts of their AI governance program. 

 

10.4 The Continued Importance of Human 

Judgement 

The most significant one is that while technology 

might be all-powerful it can't be a substitute for the 

context knowledge of professional real estate agents. 

There are human dimensions that are not sufficiently 

captured by AI systems, such as the timing of the 

market, sourcing of deals based on relationships, the 

planning politics analysis, community consultation 

processes and complex stakeholder relationship 

management. 

 

The most successful technology-enabled investors are 

not those who replace human judgement with 

algorithmic decision-making they are those who use 

technology to sharpen and augment human 

judgement, focusing their most experienced 

professionals on the decisions that most require 

contextual wisdom, relationships, and creative 

problem-solving. 

 

XI. GLOBAL AND REGIONAL 

PERSPECTIVES ON PROPTECH 

ADOPTION 

 

PropTech adoption is not uniform across global real 

estate markets. The pace, focus, and character of 

technology integration vary significantly across 

geographies shaped by the maturity of data 

infrastructure, regulatory frameworks, market 

structure, and the specific challenges facing local 

investment communities (Oladiran & Dickins, 2024). 

 

Region / 

Market 

 

PropTech Adoption 

Characteristics 

United 

States 

Most mature PropTech ecosystem. 

AI-driven underwriting and digital 

transaction platforms most advanced. 

Strong venture capital funding of 

PropTech innovation. 

United 

Kingdom 

Strong in digital mortgage 

origination, AVM platforms, and 

planning analytics. Regulatory 

framework increasingly supportive of 

digital assets. 

European 

Union 

Heavy focus on ESG data and 

sustainable building certification. 

MiCA regulation advancing digital 

asset framework. Germany and 

Netherlands lead in smart building 

deployment. 

Asia-

Pacific 

Singapore and Australia lead in smart 

city integration. China deploying AI 

valuation at extraordinary scale via 

Ant Group and JLL affiliates. 

Middle East Dubai's RERA leading in blockchain 

land registration. High-growth 

market for PropTech investment. 

Smart city frameworks in Abu Dhabi 

and NEOM (Saudi Arabia). 

Africa & Rapidly growing mobile-first 
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Region / 

Market 

 

PropTech Adoption 

Characteristics 

Emerging 

Markets 

PropTech platforms addressing land 

registry opacity and informal market 

formalisation. Lagos, Nairobi, and 

Cairo as primary innovation hubs. 

 

For investors operating across geographies, this 

heterogeneity creates both opportunity and 

complexity. Markets where PropTech infrastructure 

is still nascent often present the greatest relative 

advantage for early adopters of technology-enabled 

analytical approaches precisely because the 

information asymmetry that technology addresses is 

most acute. 

 

XII. THE ROAD AHEAD: EMERGING 

TECHNOLOGIES AND FUTURE TRENDS 

 

The transformation of real estate investments is by no 

means an endgame scenario. There are various new 

technologies and trends that are beginning to coalesce 

that will create the disruption and competitive edge 

for smart investors to come next. 

 

12.1 Generative AI and Large Language Models 

Large language models (LLMs) like GPT-4, Claude, 

and its latest models are now being widely used 

commercially and transforming the way investment 

data is researched, generated, and reported to clients 

(Raza et al., 2025). Generative AI can aggregate data 

from a variety of sources to create a meaningful 

report, generate initial investment committee notes, 

respond to natural language requests related to 

portfolio performance (Joshi, 2025), and tailor 

investor reporting at levels and speeds that were 

unattainable before. The accuracy and quality of 

research outputs produced by AI is improving very 

quickly, and problems with accuracy are being 

addressed by the development of retrieval-augmented 

generation systems that are using verified and up-to-

date data to inform model outputs. 

 

12.2 Spatial Computing and Virtual Property 

Experience 

As AR and VR technologies transition into a new era 

of commercialisation with spatial computing devices 

from Apple and Meta, the way properties are 

marketed, valued and managed is set to change 

(Emrich, 2024). Today, immersive virtual property 

tours can save the time and cost of physical visits; 

with spatial computing, visualisations, condition 

evaluations and renovation concepts can be overlaid 

in real time during a walk-through of the physical 

property. These are practical in the case of cross-

border investors who can't physically review the asset 

they're considering investing in. 

 

 

 

12.3 Climate Technology and the Physical Risk 

Transition 

The technology for reliably measuring, modelling 

and managing these risks is rapidly developing, and 

physical climate risks are becoming material 

financial risks for real estate assets as they flood, 

extreme heat and sea-level rise. Climate risk 

modelling platforms are now beginning to deliver at 

the asset level, offering probabilistic climate risk 

assessments at 30-year investment time horizons 

(Sjöblom et al., 2018); this allows for explicit pricing 

of climate risk into asset acquisition underwriting and 

allows investors to choose assets with better climate 

resilience features. 

 

12.4 Autonomous Property Management 

As AI, robotics and IoT become commonplace in 

building operations, their integration into a single 

platform is making building management truly 

autonomous, able to monitor and optimise building 

performance (Rane, Choudhary & Rane, 2023), and 

even take autonomous corrective action, negotiate 

service contracts, and handle occupier requests for 

most routine interactions without human intervention. 

Initial deployments show substantial decreases in 

operating costs and response time. 

 

XIII. STRATEGIC RECOMMENDATIONS FOR 

INVESTORS 

 

This isn't just about buying software, it's about 

building your capabilities as an organisation, your 

data, your team and your culture. The following 
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suggestions are based on this journal as well as the 

experience of leading technology-driven investment 

companies: 

 

1. First, build data infrastructure: Quality of 

analytical products depends on the quality of 

data products (Ciflikli & 

Kahya‐Özyirmidokuz, 2012). Before you buy 

AI or other complex analytical tools, create a 

strong data governance plan, connect your 

third-party data sources and verify your data is 

consistent throughout your portfolio. 

2. Embark on big-picture digital transformation 

from a bottom up approach: Identify the two 

or three areas in which technology can have a 

measurable impact in 12 months or less, and 

work there first. These are usually the areas 

where significant automation opportunities are 

found, such as automated valuation, digital 

due diligence and IoT-based energy 

management. 

3. Implement technology literacy within oneself: 

The most effective technology 

implementations need human expertise to 

configure, supervise and interpret. Purchase 

training for investment/asset 

management/finance personnel in the field of 

data analysis, AI interpretation and the 

utilisation of digital platforms. 

4. Look at the entire technology platform, not 

just the individual tools: Consider how the 

technology platform will integrate with your 

current technology, rather than how it will 

stand alone. Data silos create challenges in 

value of integrated stack architecture. 

5. Use technology as a strategic investment, not 

a cost centre: Invest in technology according 

to the returns you can generate – do the same 

math you do for asset purchase. 

6. Get in touch with the blockchain and 

tokenisation world today: The regulatory 

landscape is getting clearer. As the sector 

matures, investors with an insider 

understanding of the digital asset and smart 

contract space will be more likely to take 

advantage of the increased liquidity and 

market access offered by tokenised real estate 

(Baum, 2021). 

7. Integrate ESG data infrastructure: ESG 

reporting regulations continue to become more 

stringent in key markets. Credible 

measurement of ESGs requires sensor and 

data infrastructure, which is an investment we 

must make in the near term that will become 

increasingly important to the availability of 

institutional funding and premium covenants 

for occupiers (Zubizarreta & Aquino, 2026). 

8. Keep human judgment at the top of decision 

making: Technology to inform and expedite 

human decision making, not eliminate it. The 

best competitive edge in real estate will 

remain relationship intelligence, creative 

structuring and knowing the market in the 

context, which AI is not a replacement for 

(McGrath, Desai & Junquera, 2019). 

 

XIV. CONCLUSION 

 

Real estate investment changing hands because of 

technology isn't a thing of the future – it's a thing of 

the present. AI is transforming the valuation, analysis 

and management of assets. Market intelligence is 

becoming widely available thanks to big data. 

Blockchain and tokenisation are reshaping the 

concept of ownership and liquidity that may 

substantially increase the investable universe. 

Geographic and capital restrictions on investment 

participation are being taken out of digital markets. 

Smart building data is creating real-value-added 

incentives. Digital twins are changing reactive asset 

management to proactive value creation by delivering 

the simulation capabilities. For investors, the point 

has been driven home: It is no longer enough for the 

few to adopt technology to gain competitive edge – it 

is becoming a condition of competitive survival for 

all. Investors who choose not to be part of this market 

shift will have to get used to compounded 

disadvantage, as they will have less accurate 

valuations, slower transaction turn, more expensive 

operations, less appealing ESG scores and access to 

less advanced capital pools. 

 

The real estate investor of the future will be defined 

not by the size of their balance sheet alone, but by the 

sophistication of their analytical infrastructure, the 

quality of their data ecosystem, and their capacity to 
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deploy human wisdom and technological intelligence 

in complementary service of superior, risk-conscious 

investment outcomes. 
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