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Mega Trends & Transformational Shifts 
What are the trends impacting the future of the buildings industry? 

Source: Frost & Sullivan  

Transformational Shifts in Building Industry 

Cognitive  
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Transformational Shift #1: Workplace of Future 
Technology and the IoT are being harnessed in the workplace as an instrument for businesses 

to improve performance and occupant experience. 

Complete Visibility at All Times 

Safer, Healthier Work Environments 

Adapting & Learning 
Artificial Intelligence 

Blurring Boundary of 

Smart Home & Workplace 

Actionable Data 
Digital employees 

Office Robots 
Digital assistance 

Flexibility 
Hot-Desking, Movable Desks, Overlapping 

Zones, Mobile Workforce, Co-working 

Workplace 

of Future 

Source: Frost & Sullivan 

Buildings will adapt to 

fulfil employees’ 

needs, rather than 

their behaviour being 

driven by the building 

Work environment 

should be 

unconstrained and 

allow for a more open 

dialogue  

Analysis of BMS data 

should reveal crucial 

information on work 

patterns and people’s 

behaviours, which will 

translate into 

optimised office 

space and a business 

strategy that will place 

individuals’ needs at 

the very core of it 
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Transformational Shift #1: Workplace of Future 
EY Centre, Sydney - a vibrant lifestyle destination for workers and the wider community and a 

building that accommodates workspaces highly responsive to its workforce. 

Source: Facility Management magazine 

 Developer: Mirvac Projects  

 Principal contractor: Mirvac 

Construction  

 Architect: Francis-Jones 

Morehen Thorp  

 A bespoke workspace that 

supports the diverse and 

specific needs of the 

workforce while actively 

promoting collaboration and 

flexible working 

 >300 bicycle spaces; 

charging for EVs; 

completely LED-lit building 

 Blurred lines between the 

interior & exterior 

 Closed cavity façade and 

timber blinds 
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Transformational Shift #2: Occupant Experience 
The next generation of smart buildings is all about finding the right mix of innovation to improve 

infrastructure, technology, and occupant well-being 

Source: Frost & Sullivan 

Image source: Metropolismag  

Sense of  

Continuity 

Across global offices; 

between exterior & 

interior; unconstrained 

access 

Aggregated via biometric 
data from building 
occupants, while 

preserving personal 
privacy 

Personalized  

Comfort  

Enabled with integrated 

central systems and 

local devices 

Quantified  

Health Benefits  

One of the biggest impacts a company makes on an employee or potential 

customer is the experience they have when they walk into the building 
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Transformational Shift #2: Occupant Experience 
The Sentiment Cocoon - an interactive installation which aims to capture people’s feelings and 

depict them through the medium of light. 

Source: Moritz Behrens 

 The Sentiment Cocoon is a 

site specific 20m tall 

interactive installation 

designed by architect 

Moritz Behrens and 

lighting designer 

Konstantinos 

Mavromichalis which 

collects and visualises the 

emotions of the buildings 

occupants. 

 The focus is on the 

exploration of architectural 

form through digital 

fabrication, with 

translucent materials and 

responsive lighting to 

facilitate social 

interactions.  

 Ultimately, the installation 

turns its surroundings into 

a stage for social 

encounter through 

interaction and 

observation. 
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Transformational Shift #3: Cognitive Era 
Impact of Artificial Intelligence on Smart Buildings Industry 

Source: Frost & Sullivan  

What is Artificial Intelligence? 

Three Types of 

Artificial 

Intelligence 

Systems 

Artificial Narrow 

Intelligence 

Artificial General 

Intelligence 

Artificial Super 

Intelligence 
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Transformational Shift #3: Cognitive Era 
Following the proliferation of artificial intelligence and machine learning, cognitive buildings will 

be able to adapt and learn, making employees more efficient, effective and comfortable. 

Source: Frost & Sullivan  

Office equipment will 

know the employees 

(personality, mood, etc.) 

in an effort to adapt to 

individual needs 

Next-gen smart buildings would marry usage 

data with information about individual staff 

movements and work habits to help facilitate 

collaboration between employees 

Offices will soon 

become part of the 

management team of 

any business 

 

AI Application and 

Technology Convergence 

Roadmap  
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Transformational Shift # 3: Cognitive Era 
The Edge, Amsterdam - The Smartest Building in the World 

Source: PLP Architecture, Schneider Electric 

•  A comprehensive array of 

engineering and energy-

efficient ecosystems enhanced 

by IoT connectivity 

• LED panels, that can be 

powered using Internet data 

cables. The panels are filed 

with 28,000 sensors - motion, 

light, temperature, humidity, 

infrared - creating a “digital 

ceiling” that wires the building 

like synapses in a brain and 

continually collecting data on 

the occupants’ habits and 

behaviour 

• Unparalleled vision into the 

behaviour of its inhabitants and 

an artificial intelligence-like 

ability to provide them 

whatever is needed when it is 

needed  
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Transformational Shift #4: Connected Living 
A connected home is embedded with computing and IT that anticipates & responds to the 

needs of occupants, to promote their comfort, convenience, security, and entertainment. 

Source: Frost & Sullivan  

Lighting: Centralized 

control panels to 

control lighting around 

moods and 

preferences 

Energy: Pre-

programmed 

temperature control 

connected to smart 

appliances sensitive to 

environmental 

considerations 

Security: Use of 

cameras and automated 

alarm triggers to manage 

security centrally 

HVAC: Control and 
measurement of air 

and circulation 

Health: Responsive and 
intelligent systems to monitor 
health and prevent illness or 

harm 

Entertainment: 

Bundled and demand 

services controlled 

centrally 
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Transformational Shift # 5: New Business Models 
Around 90% of the business models in 2020 will be driven by the cloud, pushing the global 

cloud computing market to $250 billion in 2020 

• Online B2B (Alibaba) 

• Platform (AT&T Digital Life) 

• Data as a service (Predylitycs) 

B2B 

• Democratisation (Xiaomi) 

• ‘Crowd’ everything (Kickstarter) 

• Omnichannel commerce (Tesco) 

B2C 

• Sharing (Just Park) 

• Aggregating (Uber) 

C2C 

• eGovernance Models 

• Open Business Models 

G2G/B/C 
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Transformational Shift # 5: New Business Models 
Product-based business model to dominate in 2017, whereas customer-centric model and 

strategic partnerships will drive competition forward beyond 2017 

New Business Models in Buildings Industry 

Business 
Models 

Aggregate 
storage 
services          

 

Customer-
centric 
model 

SaaS model 
Strategic 

partnerships 

Product-
based model 

• Fleet aggregation services 

• Prominent in energy storage 

market 

• Disruptive business 

model  

• Prominent in energy 

management and 

energy storage markets 

• Involves no risk and no 

cost to consumers  

• Available as cloud-based 

subscription services for 

building automation and 

connected buildings 

customers 

• Reliable business model 

• Adopted by participants in 

building automation, connected 

buildings, and  energy storage 

markets 

• This model strategically places 

the participants in a strong 

position 

• Attractive business 

model to lure 

customers 

• Adopted in building 

automation and 

connected buildings 

markets in the form of 

starter kit packages 

and bundling model 

Source: Frost & Sullivan 
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Transformational Shift # 5: New Business Models 
X-as-a-Service model to be more attractive to participants and customers. 

Futuristic Business Models in Buildings Industry 

Business 
Models 

Service-
specific 
model 

 

Functionality
-specific 
model 

Performance-
based model 

Benchmarking 
service model 

Pay-as-you-
go 

subscription 
model 

• Future-proof business model  

• Suitable for customers who prefer 

to store building data for analytics 

purposes 

• Energy performance 

contracting 

• Customer-centric and 

disruptive business model 

• Attractive to deeply 

entrenched participants in the 

energy management market 

• Emerging business model 

• Attractive to new entrants 

• Enable participants to benchmark 

for end users on energy 

management by comparing with 

peer buildings  

• Flexible business 

model 

• Allows end users to 

choose control 

elements that need 

to be monitored, 

controlled, and 

automated 

• Flexible business model 

• Focus on cloud-based services 

Source: Frost & Sullivan 



16 

Transformational Shift # 6: Digital Transformation 
Beyond 2020, data on building conditions and occupancy becomes readily available; robotics 

and virtuality will be new features 

Source: Frost & Sullivan 

Building Automation Technology Roadmap 

2009 2010 2011 2012 2013 2014 2015 2016 2019 2020 2017 2018 

Wireless 

networking 

technologies for 

BAS 

BAS turns into 

integral part of 

building 

information system  

Open connectivity, 

interfacing, system 

interoperability and 

intelligent controls 

Networking of BAS 

on cloud 

Wireless and 

mobile control of 

BAS 

M2M networking 

and internet of 

buildings 

Community wide 

buildings’ demand 

response 

management 

Green data 

management and 

integration into 

smart grids and 

cities  
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Transformational Shift # 6: Digital Transformation 
Next-generation IT Solutions - These significant evolution of IT solutions result in increased 

energy and cost savings for building owners and occupants  

Improved Capabilities of Smart 

Buildings… 

IoT 

Cloud 
Computing 

Big Data 
and Data 
Analytics 

Benefits of Integrating Next 

Generation ICT Solutions: 

• Energy and cost savings 

• Real-time remote monitoring and 

control 

• Predictive and preventive 

maintenance 

• Comfort and assisted living 

Green data is gathered from various sensors  in a building and 

converted into useful and actionable data 

Internet of Things (IoT) connects devices to gather building data 

Useful data is processed 

for top-level decision 

making 

• The emergence of big 

data analytics, cloud 

computing and the 

Internet of Things 

(IoT) allows for a new 

level of focus on both 

comfort and energy 

performance. 

• They offer great 

promise for 

commercial and 

industrial buildings by 

facilitating remote 

monitoring, energy 

efficiency, and system 

optimization 

capabilities. 

Source: Frost & Sullivan 

Traditional Building Management 

Systems: 

• Building automation 

• Building energy management 

• Security controls 

• Fire and safety controls 

• Low-voltage power distribution 

• Lifecycle development and 

deployment process 

…However, new IoT vulnerabilities are 

constantly surfacing, due to a lack of 

security standards and varying 

capabilities of the individual IoT nodes 
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Transformational Shift # 6: Digital Transformation 
Cloud Computing - Cloud interconnectivity is the new era of networking. Hybrid-cloud delivery 

model enables new remote services in building automation 

ERP Cloud 

Utility 

Cloud 

Business 

Intelligence 

Software BAS Cloud 

Control  

Network 1 
Control  

Network 2 

Control  

Network 3 
Source: Frost & Sullivan 

• Control networks in each 

buildings will be allowed to 

connect to the BAS software in 

the private cloud installed at a 

remote location through web 

interface.  

• The BAS cloud will be in 

communication with other public 

clouds such as utility, enterprise 

resource planning (ERP), and 

business intelligence software, 

which enable building managers 

to obtain real-time energy data, 

compute cost of energy for each 

buildings, benchmark it for 

improving key performance 

indicators, and generate custom 

reports for top-level management.  

• Hybrid cloud delivery model will 

be a huge enabler for homes and 

buildings SaaS providers in 2016. 
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Transformational Shift # 6: Digital Transformation 
Cloud Computing – Cloud networking works as an enabler of smart and connected 

communities to speed up time-to-market and reduce cost for building owners 

Source: Frost & Sullivan 

Cloud Networking as a Service Delivery Platform for Homes and Buildings 

Home and Building  

Automation and Control 

Safety and 

Security 

Home and Building  

Energy Management 

Health 

and Wellness  

Home  

Entertainment 

Security Devices 
Media and Entertainment  

Devices 

Health Monitoring  

Devices 

Home and Building  

Automation Devices 

Energy Management 

Devices 

Cloud-based service  

delivery platform 

End-user Side 

Service Provider Side 

End-user Side 

Service Provider Side 

Cloud networking extends as a type of  

clone or duplicating service that  

directly connects the building with the 

network’s services. This improves the 

value proposition of service providers by  

speeding up time-to-market and  

reducing costs by lowering the usage  

of hardware resources. 
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Transformational Shift # 6: Digital Transformation 
Role of IoT in Intelligent Cloud Networking - IoT to empower cloud networking through edge 

analytics 

BAS Cloud 

HVAC  

Control 

Light  

Sensor 

Smoke  

Sensor 

Door/window  

Sensor 

Internet Protocol 

(IP) Cameras 

Wi-Fi Router 

User-Interface Devices -  

Control and Monitoring 

Intelligent 

Middleware –  

Smart Embedded 

Controller 
IoT Gateway Solutions 

BAS Software 

Wi-Fi Internet 3G, 4G Internet 

IoT gateways integrated with  

smart embedded controllers  

enable real-time, two-way  

communication with the  

cloud and IoT-enabled  

devices. This empowers  

local decision-making  

through edge analytics. 

Source: Frost & Sullivan 
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Transformational Shift # 6: Digital Transformation 
Convergence of Building Technologies and the ICT Industry - Big Data utilization in buildings to 

reach 75% in 2017 

Convergence Point in Homes and Buildings Industry 

Time Line 

2010 

2017 

2020 

Age of ‘Smart is the New Green’, where 

both technologies are expected to 

converge to a single platform 

Greater than 90% utilization of Big 

Data in buildings to enable the 

development of Smart Cities 

50% utilization of Big Data in 

buildings 

Beyond  

2020 

Building Technologies ICT 

Tipping Point 

Nascent 

Stage 

Growth Stage 

Advanced  

Growth Stage 

75% utilization of Big Data in 

buildings to enable the development 

of connected buildings 

Source: Frost & Sullivan 
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rganized Crime 

80.0% 

Transformational Shift # 6: Digital Transformation 
Cybersecurity framework includes a set of standards, methodologies, procedures, and 

processes that align policy, business, and technological approaches to address cyber risk. 

Cyber Crimes by Perpetrator Type 

spionage 

17.5% 

acktivists 

2.0% 

errorists 

0.5% 

Established risk-
based approach to 

security 

Enforce 
Security 
Policy 

Improve 
firewall 

capabilities 

Secure 2-way 
communicati
on or only 1-

way 

Best Practices to Secure IT and OT Infrastructure 

Innovations in 
Cybersecurity 

Securing IoT 
Devices 

Endpoint Data Security 
Solution for BYOD 

Keyless Network 
Security Solution to 

Prevent Data Theft in 
Transit 

Artificial Intelligence 
Based Threat Analytics 

Solution 
Continuous 

Monitoring Enabling 
Advanced Network 

Security 

Data Centric 
Security 

Cyber Attack 
Detection Solution 

Integrated Threat 
Protection Platform 

Source: Frost & Sullivan 

Emerging Issue: Cybersecurity 



23 

Return to contents 

Industry Value Chain 



24 

Smart 
Governance 

and  
Education 

Smart 
Healthcare 

Smart  
Building 

Smart  
Mobility 

Smart 
Infrastructure 

Smart 
Technology 

Smart   
Energy 

Smart    
Citizen 

Future of Cities – From “Green” to “Smart” 
'Green' will evolve into 'Smart' concepts and create a global market value of $1.565 T by 2020 

Global 

Mega 

Trends 

• Smart grids  

• Smart meters 

• Intelligent energy 

storage  

• Building 

Automation  

• Intelligent 

Buildings: 

Advanced HVAC, 

Lighting Equipment  

• Advanced traffic 

management system (ATMS)  

• Parking management  

• ITS-enabled transportation 

pricing system  

• Sensor networks 

• Digital water and waste 

management  

• 4G connectivity  

• Super broadband 

• Free Wi-Fi 

• 1Gbps download 

speeds  

• Use of green mobility 

options 

• Smart lifestyle choices  

• eGovernment 

• eEducation 

• Disaster management solutions  

• Use of eHealth and 

mHealth systems 

• Intelligent and 

connected medical 

devices 

Source: Frost & Sullivan  
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Industry Convergence 
Companies in the smart buildings space will not only partner and converge among themselves 

to offer ‘smart’ capabilities but also start converging with different participants in the ecosystem 

Convergence of Competition in Smart Buildings Market 

Point of 

Convergence 

Telecom Participants 

• Broadband and Internet 

service providers 

• Phone lines 

• Mobile communications 

• Networked IT services 

Security 

• Firewalls, Internet 

protocol security 

• Physical implementation 

of systems and monitoring 

• Managed and monitoring 

services 

• Cloud-based services 

• Identify management, 

smart cards 

Automation and Building 
Control Participants 

• Building automation 

• Demand-side 

management 

• Device connectivity 

• Monitoring and sensing 

• Smart grid integration 

Energy and Infrastructure 
Participants 

• T&D technology 

• Power electronics 

• Renewable energy 

• Integrated distribution 

management 

• Substation automation 

• AMI-enabled metering 

IT Participants 

• IP networks 

• Digital technology 

• Analysis software 

• Technology 

integration 

• Network security 

Cisco 

Ericsson 

O2 

AT&T 

Verizon 

Deutshe 

Telekom 

Serco 

Securitas 

Symantec 

Tyco 

Honeywell Johnson Controls 

Rockwell 

Automation 

Schneider 

Electric 

General 

Electric 

Siemens 

AG 
ABB 

ST 

Electronics 
SAP 

Microsoft 

Google 
HP 

Oracle 

Alcatel-

Lucent 
Senergy 

Eaton 

ALSTOM 

Grid 

Source: Frost & Sullivan 
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2 Big Market Trends 

Source: Frost & Sullivan 

Integration of building services on a single platform 

The individual key product markets and future innovations may be clubbed together, 

as buildings become increasingly integrated.  

Home automation and building automation already combine features such as energy 

efficient lighting, security, HVAC and lighting control solutions.  

Energy management could also emerge as one such umbrella offering. 

Consolidation and highly dynamic competitive scenario 

The above-mentioned trend in demand for integrated building systems will be 

paralleled by a similar trend in the supply chain, where leading producers diversify 

to provide complete solutions.  

Consolidation, mergers and acquisitions as well as the entry of manufacturers from 

the electrical and electronics and the ICT industries will facilitate this trend. 
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How to engage in the smart & connected ecosystem?  

Opportunities 

Business model 

Partnership 

Platform 

• Evaluate 

opportunities and 

shortlist 

opportunities to 

pursue 

• Identify best fit role 

based on internal 

capabilities & 

future roadmap 

• Build team of 

experts 

• Finalize business 

model to operate in 

the ecosystem 

• Launch two- and 

three-sided business 

models 

• Establish revenue 

model and ensure 

return on investment 

• Examine resource 

availability 

• Build a 

collaborative suite 

of offerings to 

enable strategic 

alliances 

• Select best way 

to form alliance 

• Enhance 

partnerships 

• Create solution 

sets 

• Design specific 

vertical programs 

• Join in a 

consortium or build 

an integrated open 

platform  

• Enhance SI work 

• Monetize the 

Platform and Build 

Scale 

• Create an entire 

ecosystem 

inclusive of 

applications 

 

Strategic 

Intent  

Activities 

Identify Priority 

Opportunities 

Identify Best Fit 

Business Model 

Identify Strategic 

Partnership 

Opportunities 

Leverage an Integrated 

Platform 

Smart & Connected Market: Monetizing Opportunities 
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Legal Disclaimer 



 

Frost & Sullivan, the Growth Partnership Company, works in collaboration with 

clients to leverage visionary innovation that addresses the global challenges and 

related growth opportunities that will make or break today’s market participants. 

For more than 50 years, we have been developing growth strategies for the 

Global 1000, emerging businesses, the public sector and the investment 

community. Is your organization prepared for the next profound wave of industry 

convergence, disruptive technologies, increasing competitive intensity, Mega 

Trends, breakthrough best practices, changing customer dynamics and emerging 

economies? Contact Us: Start the Discussion 
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