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What can the
Commercial Real
Estate (CRE)
industry learn

from history?

Throughout history, periods of significant transformation have
reshaped entire industries, economies, and societies. The Industrial
Revolution in the 18th and 19th centuries dramatically altered
manufacturing, transitioning from manual labor to mechanized
production and fundamentally reshaping economic structures. In the
early 20th century, the advent of mass production methods introduced
by Henry Ford revolutionized transportation and industry efficiency.
Mid-century advancements like electrification and the advent of
telecommunications networks connected societies more deeply than
ever before. These transformative epochs highlight the capacity of
industries to evolve profoundly when driven by technological innovation

and collective initiative.

One of the most instructive historical examples for the Commercial Real
Estate (CRE) industry today is the transformation experienced by the
Information Technology (IT) industry. Over recent decades, IT has
witnessed distinct, dramatic shifts, driven largely by technological
innovation, economic imperatives, and collaborative industry initiatives.
By examining IT’s historical progression in detail—from mainframe
computing to cloud-based ecosystems and advanced digital analytics—
the CRE sector can glean essential insights into navigating its own

path toward digital maturity and strategic innovation.
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Summary of IT Industry Transformation Events
(Circa 1970 - Present)

Before the transformative wave of the Internet reshaped industries and economies
worldwide, businesses grappled with isolated technologies and fragmented
environments—conditions strikingly similar to those faced by the Commercial Real
Estate (CRE) sector today.

Once constrained by costly mainframes, cumbersome client-server setups, and limited
connectivity, the Information Technology (IT) industry experienced radical
transformation through the widespread adoption of internet technologies.

Understanding the critical factors and events that propelled the Internet boom can offer
CRE stakeholders’ invaluable insights into successfully navigating their own industry's
digital evolution.

Mainframe to Client-Server Computing (1970s-1980s)

Key Driver: Factors include cost and user-friendliness, and the limitations of
mainframes in handling increasing data processing demands and the need for
distributed computing to support specific departments or functions within
organizations.

Impact: Organizations moved from centralized mainframes to networked client-
server architectures, enabling greater flexibility and scalability.

Personal Computer Revolution (1980s-1990s)

Key Driver: The demand for affordable, accessible computing for businesses and
consumers.

Impact: The role of open standards fostered competition and innovation. The
"open architecture" of the IBM PC, ironically, enabled clones and competitors to
emerge, which fueled the revolution.

The Internet Boom (1990s-2000s)

Key Driver: The emergence of the World Wide Web and demand for global
connectivity.

Impact: The internet transformed communication, commerce, and information
access, laying the foundation for e-commerce, digital media, and social
networking in addition to enabling new business models (e.g., disintermediation,
online marketplaces, information-based products).
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Enterprise Resource Planning (ERP) Systems (1990s-2000s)

Key Driver: Businesses seeking integrated, real-time operational data

management.
Impact: ERP solutions from SAP, Oracle, and Microsoft streamlined business

operations, improving efficiency and decision-making.
Cloud Computing (2000s-Present)

Key Driver: The need for scalable, cost-effective, and flexible IT infrastructure.
Impact: Building on earlier forms of utility computing and the evolution from
simple hosting to comprehensive cloud services, including AWS, Microsoft Azure,
and Google Cloud, shifted IT from on-premise hardware to on-demand
computing, enabling SaaS, PaaS, and laaS models.

Mobile Revolution (2007-Present)

Key Driver: Consumer and enterprise demand for mobility and constant
connectivity.

Impact: The launch of the iPhone and Android devices drove mobile-first
strategies. The broader impact of mobile technologies (tablets, wearables) and
the convergence of mobile with other trends like 10T led enabled app ecosystems,
digital payments, and remote work capabilities.

Big Data and Analytics (2010s-Present)

Key Driver: The explosion of data generation and the need for data-driven
decision-making. It also exposed the challenges associated with big data (e.g.,
data governance, data quality, skills gap).

Impact: Technologies like Hadoop, Apache Spark, and Al-driven analytics have
enabled businesses to harness large datasets for insights and automation.

Artificial Intelligence and Machine Learning (2010s-Present)

Key Driver: The push for automation, predictive analytics, and enhanced user
experiences.

Impact: Al applications in business intelligence, healthcare, cybersecurity, and
customer service have driven efficiency, personalization, and innovation. The
benefits are tempered by ethical considerations, potential biases in algorithms,
and the impact on the workforce.

Cybersecurity Evolution (1990s-Present)

Key Driver: The rise of cyber threats, regulatory requirements, and digital
transformation risks. Cyber threats that drove the evolution included viruses,
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worms, ransomware, and phishing.
Impact: Organizations have implemented advanced security frameworks, zero-
trust models, and Al-driven threat detection to protect digital assets.

Blockchain and Decentralization (2010s-Present)

Key Driver: The demand for secure, transparent, and decentralized transactions.
Complications include scalability issues, regulatory uncertainty, and energy
consumption concerns (for some blockchain use cases).

Impact: While initially gaining traction in cryptocurrencies, blockchain technology
is being adopted for supply chain management, smart contracts, and identity
verification.

Edge Computing and loT (2015-Present)

Key Driver: The need for real-time processing closer to data sources were met by
security challenges specific to 0T devices and the importance of interoperability
standards.

Impact: Industries like manufacturing, healthcare, and smart cities leverage loT
devices and edge computing to reduce latency and improve operational
efficiency.

Quantum Computing (Emerging 2020s-Present)

Key Driver: The need for computational power beyond classical computing limits.
Impact: While still in early development, quantum computing promises
breakthroughs in cryptography, materials science, and complex problem-solving.
Unknowns include potential risks to current encryption methods and the ongoing
research into quantum-resistant cryptography.

Each of these transformations has played a crucial role in shaping the modern IT
landscape, influencing how businesses and individuals interact with technology.

Deep Dive into the Internet Boom

The Internet Boom of the late 20th century represents a compelling case study for the
Commercial Real Estate (CRE) industry, which today finds itself at a similar
transformational juncture. Just as businesses prior to the internet era struggled with
isolated systems, limited interoperability, and fragmented data, the CRE industry now
faces analogous challenges—data silos, disconnected workflows, and limited digital
integration. By exploring the pivotal events and technological advancements that
enabled the explosive growth of the internet, CRE stakeholders can gain crucial insights
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into leveraging current digital innovations, fostering collaboration, and accelerating their
industry's transformation.

Technological State Before the Internet Boom (Pre-1990s)

Before the internet became mainstream in the 1990s, computing was largely
fragmented, proprietary, and localized. Several key technologies defined the IT
landscape:

Mainframes & Minicomputers (1960s-1980s)

Large enterprises relied on IBM mainframes (e.g., IBM System/360,
System/370) and DEC minicomputers (e.g., PDP-11, VAX).

Proprietary operating systems like IBM’s MVS, DEC’s VMS, and UNIX variants
(AT&T, BSD) were common.

Proprietary Networking & Communication Protocols

IBM SNA (Systems Network Architecture): A proprietary protocol for
connecting IBM systems.

DECnet: Used by Digital Equipment Corporation’s (DEC) computers.
Novell NetWare: Dominated local area networking (LAN) for PCs.

X.25 & Telenet: Early packet-switched networks used for business
communications.

Pre-Internet Online Services

CompuServe (1979): Early dial-up online service for email, forums, and news.
America Online (AOL) (1985): Popularized dial-up networking for consumers.

Bulletin Board Systems (BBS): Small-scale networks for messaging and file
sharing.

ARPANET (1969-1990): A government-funded research network that
pioneered packet switching and TCP/IP.

Early Workstation & PC Ecosystem

QN

IBM PC (1981): Introduced open architecture but relied on proprietary DOS.

Macintosh (1984): Offered a graphical user interface (GUI) but was a closed
ecosystem.

Sun Microsystems Workstations (1980s): Popular in academia and business,
running SunOS/Solaris.
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File-Based & Terminal-Based Computing

e Most business applications relied on file-based data sharing (e.g., Lotus 1-2-
3, dBase, WordPerfect).

e Many users accessed remote systems via terminal emulators (VT100, IBM
3270).

Events That Shaped the Internet Boom (Late 1980s — 2000s)

The transition from closed, proprietary systems to the open, interconnected internet was
driven by several key events:

Development of TCP/IP as a Standard (1983)

e The U.S. Department of Defense mandated TCP/IP as the networking protocol
for ARPANET, replacing NCP (Network Control Protocol).

e This decision paved the way for the Internet Protocol (IP) and its adoption
beyond government and academia.

NSFNET Expansion (1986-1995)

e The National Science Foundation (NSF) built NSFNET, connecting universities
and research centers.

e NSFNET replaced ARPANET as the backbone of the modern internet.
The World Wide Web (1989-1993)

e Tim Berners-Lee at CERN developed HTML, HTTP, and the first web browser
(WorldWideWeb) in 1989.

e The first website was launched in 1991, providing a simple interface for
publishing and accessing documents.

Commercialization of the Internet (1991-1995)

e The U.S. government lifted restrictions on commercial internet use in 1991,
allowing businesses to enter the space.

e Early Internet Service Providers (ISPs) like UUNET, PSINet, and Netcom began
offering dial-up internet access.

e The Mosaic web browser (1993), developed at the University of lllinois,
introduced inline images and user-friendly navigation, leading to Netscape
Navigator (1994), which made web browsing mainstream.
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The Rise of Domain Names & Search Engines (1993-1998)

Domain Name System (DNS) (1983) simplified internet navigation with
".com," ".org," and ".net" extensions.

Yahoo! (1994), AltaVista (1995), and Google (1998) made web content easier
to find.

E-Commerce and Online Services (Mid-1990s — Early 2000s)

Amazon (1994) pioneered online book sales.
eBay (1995) enabled online auctions and peer-to-peer commerce.
PayPal (1998) revolutionized online payments.

Napster (1999) demonstrated the power of peer-to-peer networking.

Broadband & Infrastructure Growth (1990s-2000s)

DSL and cable modems replaced slow dial-up connections.

Data centers and Content Delivery Networks (CDNs) (e.g., Akamai, 1998)
improved web performance.

Dot-Com Bubble & Aftermath (1995-2001)

Venture capital fueled rapid growth in internet startups, leading to the dot-
com boom characterized by easy access to capital, lack of viable business
models, and "irrational exuberance."

By 2000, excessive speculation led to the dot-com bust, wiping out many
unprofitable businesses and the long-term impact of the bubble burst on
internet business practices.

Survivors like Amazon, Google, and eBay became dominant tech giants.

The Internet Boom’s Lasting Impact

The shift from proprietary, closed systems to an open, internet-based model
transformed industries by enabling global connectivity, e-commerce, digital services,
and cloud computing. The innovations of the 1990s laid the foundation for the modern
digital economy, influencing social media, mobile computing, and Al-driven services

today.
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Contrasting the Internet Boom with the Digital
Transformation of CRE

The Internet boom (1990s-early 2000s) and the digital transformation of commercial
real estate (CRE) share key transitional events but differ in their pace, adoption barriers,
and industry-specific challenges. Below is a comparative analysis.

Technological State Before Transformation

Internet Boom (Pre-1990s) CRE Digital Transformation (Pre-2010s)
Proprietary networking (IBM SNA, Proprietary FM and BMS systems,
Novell NetWare, DECnet) disconnected building controls
Closed computing ecosystems Disjointed operational systems, manual
(Mainframes, UNIX, PC-DOS) record-keeping
Limited connectivity (dial-up, X.25 Limited smart building integration, reliance on
networks) on-premise servers
Early online services (CompuServe, Disconnected property management tools,
AOL, BBS) spreadsheets
No dominant standard for internet- Lack of industry-wide data standards (before
based services OSCRE, RealEstateCore)

— Key Similarity: Before transformation, both industries were highly fragmented, relied
on proprietary systems, and lacked seamless integration across platforms.

Key Transitional Events Comparison

Internet Boom Events CRE Digital Transformation Events

TCP/IP adoption (1983) - ISO 19650 BIM, OSCRE, RealEstateCore, ISO
Standardized internet communications |41001 (2010s-2020s) — Standardizing CRE
data and FM practices

NSFNET (1986) — Built a scalable, Smart buildings and loT (2010s-2020s) -
research-backed backbone for internet |[Enabling real-time monitoring and automation
growth
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Internet Boom Events

CRE Digital Transformation Events

WWW and HTML (1989-1993) —
Introduced an accessible web-based
system

BIM and Digital Twins (2010s-Present) —
Creating dynamic building data ecosystems

Commercialization of the Internet
(1991) — Opened internet to business
use

PropTech Investment Surge (2015-Present) -
Driving innovation in Al, predictive
maintenance, and tenant engagement

Mosaic/Netscape (1993-1994) — Made
the web user-friendly

Mobile and Cloud CRE Platforms (2015-
Present) — Enhancing access and usability

E-commerce expansion (mid-1990s) —
Amazon, eBay, PayPal revolutionized
transactions

Integrated Building Management & Energy
Optimization (2020s-Present) — Al-driven
operational efficiencies

Broadband & CDNs (1990s-2000s) —
Enhanced speed and content
distribution

5G, Edge Computing & Al (2020s-Present) —
Enabling real-time decision-making in building
management

Dot-com crash (2000-2001) -
Overvaluation led to industry
consolidation

PropTech Consolidation (Ongoing) — Market
is experiencing consolidation as companies
seek sustainable models.

— Key Similarities:

o Both industries experienced initial resistance to open standards, but
standardization (TCP/IP for the internet, ISO/OSCRE for CRE) was crucial for

growth.

o The advent of cloud and mobile technologies was a pivotal moment in both

transformations.

e Just as e-commerce redefined transactions, PropTech and digital twin adoption
are reshaping property management.

— Key Differences:

e Theinternet boom was faster (roughly 15 years from early adoption to mass
commercial use), whereas CRE digital transformation is gradual due to
infrastructure constraints, long asset lifecycles, and industry conservatism.
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e The CRE industry faces higher regulatory complexity and capital-intensive
barriers compared to internet startups in the 1990s.

e Internet transformation was consumer-driven, while CRE digitalization is
enterprise-driven, with adoption varying significantly across asset classes and
regions.

Where is CRE Digital Transformation Today?

If we compare CRE's digital transformation to the timeline of the internet boom, the
industry is roughly where the internet was in the late 1990s (1997-1999). It is
acknowledged that CRE's transformation has unique characteristics and may not follow
the IT trajectory precisely due to factors like the physical nature of assets and
regulatory differences:

« Technologies are emerging but fragmented: Just as Netscape, AOL, and early
ISPs were competing for market dominance, today’s PropTech landscape is filled
with startups and fragmented solutions.

« Standardization is taking shape: Similar to the rise of TCP/IP and HTML
standardizing web interactions, the adoption of ISO 19650 (BIM), OSCRE,
RealEstateCore, and ISO 41001 is setting the groundwork for interoperability.

« Investment is peaking, but consolidation is on the horizon: The dot-com boom
(1995-2000) saw rapid investment before the bubble burst. In CRE, PropTech
funding has surged, but many startups may face consolidation in the coming
years as scalable solutions win out.

« The real ‘Google’ of CRE may not exist yet: In the late 1990s, search engines like
Yahoo! and AltaVista were dominant, but Google ultimately defined the next era.
Similarly, CRE is still waiting for a dominant Al-powered operational intelligence
platform that unifies building data.

What's Next for CRE's Digital Transformation?

CRE is positioned for a significant transformation through the integration of loT,
Building Information Modeling (BIM), digital twins, predictive analytics driven by Al, and
comprehensive lifecycle management frameworks such as Building Lifecycle
Management (BLM). These technologies will redefine operational efficiencies, reduce
risks, enhance sustainability, and significantly elevate tenant experiences and asset
values.

QN
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Comparison IT Internet Boom CRE Digital Transformation

Fragmented, limited
interoperability Siloed data, isolated operational workflows
systems

Technological
State (Before)

Web browsers,
Catalysts increased connectivity |loT, BIM, Al-driven analytics, digital twins
infrastructure

E-commerce, digital Smart, sustainable buildings and resilient

Market Impact T _
global communication |operations

Operational excellence, enhanced asset
performance, improved sustainability,
enhanced tenant satisfaction, data-driven

Economic
Key Outcomes |transformation, global

connectivit . .
y investment decisions.

Are Industry-Led Transformations More
Successful than Formal Standards Alone?

Industry-led initiatives typically prove more effective than transformations driven solely
by formal standards, offering practical, adaptive, real-world applications. IT’s adoption
of cloud computing and open-source technologies exemplifies the power of industry-
driven, collaborative innovation, resulting in agile adoption, widespread scalability, and
transformative impact.

Case Studies Demonstrating Industry-Led Transformations:
The Internet Boom vs. OS| Model (1980s-2000s)

e The OSI (Open Systems Interconnection) model, developed in the 1980s,
provided a theoretical standard for networking but never gained broad
industry adoption. The complexity of the OSI model and the early dominance
of TCP/IP contributed to its limited adoption.

e Instead, TCP/IP, backed by academia, government, and early internet service
providers (ISPs), became the de facto standard, driven by industry needs for
scalability and interoperability.

N
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e Lesson: Standards alone do not guarantee adoption—industry participation
and real-world usability matter more.

Cloud Computing vs. Traditional IT Infrastructure (2000s-Present)

e Traditional on-premises IT infrastructure followed various security and data
standards, yet businesses struggled with scalability and cost.

e Cloud computing, led by Amazon Web Services (AWS), Microsoft Azure, and
Google Cloud, drove industry-wide transformation, not because of a new
standard, but due to cost savings, agility, and performance advantages.

e Lesson: Business efficiency and cost reduction drive adoption faster than top-
down regulatory standards.

Electric Vehicles (EVs) vs. Fuel Efficiency Standards

e Governments worldwide set fuel efficiency and emissions standards, but
widespread EV adoption did not take off until Tesla, GM, and other
automakers pushed EVs into the mainstream with technological
advancements, infrastructure development, and customer demand.

e While standards like ISO 15118 for EV charging help, the industry’s
commitment to battery improvements, infrastructure, and incentives was the
true catalyst.

e Lesson: Market forces and industry leadership are crucial, but standards play
a vital role in ensuring interoperability of charging infrastructure and safety.

Building Information Modeling (BIM) vs. CAD Standards in Construction and FM

e CAD-based designs had standards (e.g., DXF file formats), but they lacked
the data-rich collaboration needed for modern construction.

e BIM adoption was not driven by ISO or formal standards alone but by
industry-led efforts (Autodesk, government mandates, and large AEC firms
pushing efficiency).

e Lesson: Standards alone (like IFC or ISO 19650) do not drive transformation—
industry adoption and integration into workflows matter more.
Key Catalysts that Initiate Industry Transformations:

Technological transformations generally begin with a mix of business imperatives,
technological advancements, and external pressures. The most critical catalysts
include:
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Efficiency & Cost Savings (The Profit Imperative)

Example: Cloud computing eliminated capital expenditure on servers and
reduced operational costs, accelerating adoption.

Example: Digital twins in real estate reduce operational costs and predictive
maintenance expenses.

Industry Role: When firms demonstrate clear ROI, competitors follow, leading
to industry-wide adoption.

Competitive Pressure & Market Differentiation

Example: E-commerce forced traditional retailers (Walmart, Target) to adopt
omnichannel strategies to compete with Amazon.

Example: Smart buildings and energy efficiency became key selling points for
CRE, pushing landlords and developers to adopt PropTech solutions.

Industry Role: Market leaders set new expectations, forcing others to follow.

Regulation & Compliance

Example: GDPR forced businesses worldwide to adopt better data privacy
and security measures, impacting IT and cybersecurity strategies.

Example: Local energy codes and carbon reduction targets push building
owners to implement energy management software and digital monitoring.

Industry Role: While government mandates create urgency, adoption only
occurs when industries provide viable, scalable solutions.

Technological Breakthroughs

Example: The iPhone (2007) accelerated the mobile-first revolution, pushing
businesses to adopt apps and mobile-friendly platforms.

Example: Al-powered automation is transforming facilities management and
predictive maintenance, unlocking capabilities that were previously
impractical.

Industry Role: Once technology matures and becomes cost-effective,
industries adopt it rapidly.

Standardization (Necessary but Not Sufficient)

Example: TCP/IP enabled global internet expansion, but ISPs, content
providers, and hardware manufacturers drove real adoption. However, it
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was HTML standards that enabled the growth of the World Wide Web
ensuring content could be displayed across different browsers.

e Example: BIM and digital twins in CRE are supported by ISO 19650 and
RealEstateCore, but industry uptake depends on software vendors, AEC
firms, and building operators.

e Industry Role: Standards ensure interoperability, but businesses must
perceive value to drive adoption.

Risk Mitigation & Security Concerns

e Example: The rise of cyberattacks forced industries to embrace Zero Trust
security models and Al-based threat detection.

e Example: CRE’s adoption of cyber-physical security strategies is accelerating
due to loT vulnerabilities.

e Industry Role: Once a major security risk is identified, organizations prioritize
digital transformation as a risk management strategy.

Where is CRE in its Digital Transformation
Relative to Other Industries?

Using the internet boom as a benchmark, the CRE industry's digital transformation is
currently at the late-1990s phase of internet adoption, where early adopters see the
value, but mass adoption is not yet complete.

e 1990s (Early Internet): Fragmented, proprietary systems, slow adoption

o Mid-Late 1990s (Internet Boom): Industry consolidates around key standards
and platforms

e 2000s (Post-Boom): Internet is an integral part of all industries

« Today (CRE Digital Transformation): Approaching mass adoption, but many
stakeholders still rely on legacy systems

Key industries like finance, e-commerce, and manufacturing digitized earlier due to
direct profitability and competitive pressures. CRE has been slower due to asset-
heavy investments, long lifecycle infrastructure, and fragmented ownership models.
Other factors include the fragmented nature of the CRE industry, varying levels of
technological literacy among stakeholders, and the challenge of demonstrating ROI
for certain digital investments.
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Industry-Led Change is Essential for CRE's
Transformation

Industry-led transformation is always more effective than standard-driven adoption
alone. Standards provide structure, but real change comes when companies
demonstrate financial and operational value in digital adoption.

For CRE to complete its transformation, it needs:

e More consolidation and integration of PropTech solutions (akin to how Google,
Amazon, and Facebook defined internet business models).

e More competitive pressure to force laggards to modernize Tenants are
demanding smarter buildings, but it's not uniform. Tenant expectations differ
between asset classes (e.g., Class A office vs. industrial).

e Clearer financial ROI on digital adoption (like how cloud computing became a
cost-saver vs. on-premise IT).

e A shift from regulatory-driven adoption to proactive industry-wide best
practices (as seen in energy efficiency and sustainability efforts).

Until these forces align, CRE will continue progressing but at a slower pace than
industries where efficiency and profit were immediate drivers. The tipping point will
occur when automation, Al, and digital twins become indispensable for operational
excellence rather than just competitive differentiators.

Final Thoughts

By examining historical transformations, particularly within IT, CRE industry
stakeholders have the opportunity to proactively embrace innovation, collaboration, and
strategic initiatives. The importance of data standards, data governance, data security,
and data analytics must not be underestimated, and implies changing skill requirements
for CRE personnel. The current moment represents a pivotal inflection point. CRE
leaders who seize this opportunity will shape industry standards, drive transformative
change, and ensure long-term resilience, sustainability, and competitive advantage.
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