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The emerging challenge for organizations is how to take 
advantage of these new possibilities. IBM believes that the 
Internet of Things and cognitive platforms, with artificial 
intelligence and cognitive learning, will create the possibility to 
develop innovative new services for engaging with building 
users, radically reduce costs through automation and 
optimization of operations and improve end user satisfaction 
from personalized, cognitive customer service.

The journey to the era of
cognitive buildings
IBM believes that automated and smart buildings are 
increasingly giving way to cognitive buildings. In the 1980s 
and 1990s, building automation allowed real estate and   
facility management teams to visualize their buildings’ key 
performance indexes through dashboards. 

This helped to understand overall trends, and allowed better 
rating of buildings for energy reporting, for example. 
However, these dashboards were static, historical and 
aggregated, and did not provide actionable insight. They 
could tell us which buildings produced most waste, but not 
why, or what to do about it. 
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New possibilities
The number of Internet of Things (IoT) devices in buildings is 
rapidly increasing along with new requirements for flexible 
operations. Cognitive buildings are able to autonomously 
integrate IoT devices and learn system and user behavior to 
optimize performance, thereby unleashing new levels of 
productivity, increasing environmental efficiency, enabling new 
business models and improving end user well-being. 
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• The ability to provide insight, from applying advanced 
analytics to near real-time data from IoT sensors and 
instrumented devices, enriched with contextual information 
from application programming interfaces (APIs), such as 
weather data.

• The ability to learn, reason with purpose and interact 
naturally with humans, with speech and text. Buildings learn 
normal operational patterns based on weather, occupancy 
and history, and can autonomously identify and diagnose 
abnormal patterns and recommend an action to be executed 
by a human, robot or system. The recommendation is added 
to the knowledge base and its effectiveness will be used  to 
further improve the recommendation of future actions.

• The ability to act and deploy changes to building operations, 
within agreed boundaries and delegations, subject to human 
intervention and override.

As technology has matured and the penetration of 
instrumentation and analytics has increased, smarter buildings 
have become the norm.  In the period 2000 – 2015, it has been 
possible to link sensor specific information with analytical tools 
to create actionable insights at the room and asset-specific 
level. However, as it is only possible to analyze primary data 
points, and as few organizations have implemented tools to be 
able to analyze large amounts of unstructured data, insights are 
still at an aggregate level and limited to comparisons with 
historical metrics.

IBM believes that the era of cognitive buildings is now here. 
Cognitive buildings autonomously integrate IoT devices and 
learn system and user behavior to optimize performance and 
have three core capabilities: Figure 1: Cognitive buildings autonomously integrate IoT devices and learn 

system and user behavior.
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energy performance targets. When needed, they will perform 
energy trading with energy providers to ensure overall balance 
in the grid. 

Building users will be able to interact with the building via 
SMS like chat messaging services and will receive notifications 
and prompts for additional value added services based on 
experience and context. For example, a user with a room 
booking request might receive an SMS message asking, “would 
you like refreshments served on arrival?” Robots and drones 
will increasingly follow-up and perform those tasks that do not 
require human intervention. 

Although some of these examples may seem years away, some 
of them are possible today–first movers and early adopters are 
actively piloting several scenarios. IBM is working with clients 
and ecosystem partners to create solutions that improve the 
workplace experience for building occupants. IBM’s cognitive 
solutions power a hotel’s concierge desk or a bank’s online 
customer support with data-driven insights for improving 

The end state of cognitive buildings
In the cognitive era, buildings are aware of their own and their 
end user’s status, facilitate collaboration between different 
building systems, such as reception badge printing and 
intelligent wayfinding signage, and are able to interact 
seamlessly with third parties to implement agreed outcomes 
within their scope of delegation. 

In the end state, cognitive buildings will be aware of their own 
energy performance and users’ comfort levels down to desk 
level. They will adjust temperature levels accordingly and will 
be able to share energy resources with other buildings in their 
neighborhood. They will offer proactive services to end users 
via SMS, such as rental of a fan if no air conditioning service is 
available in a particular room, delivery of ice cream and cold 
drinks, and more. 

Cognitive buildings will balance peaks and troughs in energy 
demand against available supply to meet overall targets for 

Cognitive Buildings
(> 2015)

Visualize KPI
 Good for ratings
 Allows identifying general issues
 Bad for identifying energy waste

Automated Buildings
(1980 – 2000)

IBM’s Cognitive Buildings Maturity Framework

Smart Buildings
(2000 – 2015)

Analyze Energy Consumers
  Understand consumption
 of rooms and central assets
  Only primary data points 

are analyzed

Learn Behavior
 Predictive control down to desk level
  Understand energy flow and building occupancy
 Consider comfort preferences of users
 Collect context such as weather and meetings
  Too many data points even for advanced analytics

Figure 2:  Since the 1980s, the penetration of instrumentation and analytics has increased—smarter buildings have
become the norm and the era of cognitive buildings is here.
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guest or customer services. Cognitive solutions use speech, text 
and robotics to perform routine tasks formerly performed by 
humans, freeing up co-workers for more value-added and 
customer-focused tasks. 

Cognitive insights with enabling technologies are transforming 
operations today, both in terms of efficiency and effectiveness. 
IBM worked with a facilities management service provider that 
was consistently missing service level agreements (SLAs) on 
one of their major contracts.  By analyzing the service record 
data and modeling different scenarios, IBM was able to isolate 
some reasonably straightforward changes they could enable to 
meet all of the SLAs.  The analysis also indicated that the 
service provider could do this with up to 30 percent less staff 
than were currently deployed for the work.

Enabling buildings to think and respond cognitively

In the cognitive era, the Internet of Things and cognitive 
solutions capture data from day to day building operations to 
enable new levels of building automation, effectively allowing 
them to “think,” respond and learn. The most common use 
cases include:
• Predictive maintenance – Data transmitted from connected 

assets such as boilers, pumps, chillers and elevators, is 
analyzed and enriched to identify anomalies such as 
equipment operating outside of normal parameters. 

Business rules identify potential failure modes and 
automatically instigate corrective action, either remotely or 
in the field. The result of the intervention improves the 
accuracy of detection and resolution of future incidents. 

• Productivity and wellness – Internet of Things sensors 
placed in buildings monitor people flow, temperature, CO2 
concentration and occupancy, and can relocate personnel 
and adjust resources such as heating and cooling systems as 
necessary. Data from IoT connected sensors, wearables and 
sentiment data is enriched with weather and coworker data 
to monitor and promote a workplace environment that 
supports high performance and coworker health. Real-time 
monitoring and visualization, enriched with analytics to 
determine next best action and trade off analysis, triggers an 
intervention, either human or machine.  

• Environmental sustainability – Light sensors maximize the 
contribution of natural light within buildings by dimming 
artificial lighting when it is sunny and increasing artificial 
lighting when natural light levels fall. Automatic blinds use 
these sensors to curb overheating or excess light and 
determine when to deactivate for maximize light and free 
warming. 

• Next best action – Sensors register a maintenance 
technician’s arrival and departure times and link this directly 
to services billings. Mobile devices and workforce 
optimization solutions in real time adapt that technician’s 
schema to make the best use of available resources by 
calculating the next best action such as having the engineer, 
while on site, perform upcoming planned maintenance jobs 
to avoid a return visit in the near future – significantly 
improving productivity and customer responsiveness. 

• People flow – Networks of location beacons power 
wayfinding mobile apps to help businesses understand 
people flow and footfall, improve end use experience and 
increase collaboration between teams to generate better 
outcomes. Cognitive analytics can filter all this information 
to understand and learn about end user behavior, offering 
context-driven insights that in turn improve operational 
effectiveness, responsiveness and agility, drive increased end 
user satisfaction and allow new services to be offered, in turn 
generating new revenue streams.
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Three prerequisites for cognitive buildings
In IBM’s experience, three prerequisites are usually in place to 
benefit from cognitive possibilities. 

First, most early adopters deploy integrated workplace 
management platforms, providing standardized workflows and 
process controls. Such platforms help remove traditional 
organization silos and provide a single source of master data 
across all functions, including external service providers and 
clients. They are also  the vital backbone that cognitive and 
IoT platforms are added to, ensuring the insights generated by 
smarter buildings can be captured and actioned. 

Getting ready for the cognitive
buildings era
In IBM’s experience, in order to unleash and benefit from the 
possibilities of cognitive buildings and the Internet of Things, 
organizations should:

• Understand the possibilities and also the limitations of 
cognitive technologies

• Create a roadmap for how and when to leverage these 
capabilities

• Put prerequisites in place
• Adjust operations, delivery models and ecosystems
• Realign workforce strategies 
• Enable and engage with coworkers to benefit from new 

cognitive tools  

Organizations are at different stages of their journey in the 
cognitive era. Early adopters have digitized processes, 
instrumented buildings and assets, and have learned from 
cognitive pilots to make operations more efficient, responsive 
and agile.

They understand their end users’ customer experiences and are 
working on initiatives to improve satisfaction and loyalty. 
These early adopters are launching new services to capture 
new revenue streams and are making plans to enable and 
rebalance their workforce to make them ready for the cognitive 
era, equipping them with the needed solutions and tools. 
Accordingly, they have also thought through and are realigning 
delivery models and ecosystems.
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Second, early adopters address the technology scaling 
challenge in the era of cognitive buildings through make or 
buy decisions. Early adopters may build their own cognitive 
platform that combines best of breed components including 
Internet of Things and cognitive solutions, cloud computing, 
edge analytics and advanced analytics. Alternatively, they may 
partner with an Internet of Things and cognitive platform 
provider who can provide a consumption based, operating 
expense model as a service over the cloud.

Third, early adopters equip coworkers with the skills and 
capabilities needed to benefit from cognitive buildings 
solutions. Mobile devices, apps and workforce optimization 
solutions in real time adapt co-workers’ dashboards, workflow 
and schema to make the best use of available resources by 
calculating the next best action based on trade-off simulations. 
Interactions with robots, whether physical or software, are a 
source of added value and are a part of daily life. Early adopters 
ensure that coworkers are empowered by, and embrace the new 
possibilities of these solutions in order to realize the resulting 
gains in productivity and customer service.

IBM client example - A new approach to 
facilities servicing for ISS
IBM is proud to work with many of the world’s leading 
organizations and help them in their cognitive buildings journey. 
For example, ISS World Services is collaborating with IBM to 
create the workplace of the future through integrated workplace 
management, the Internet of Things and optimization of its 
550,000 person workforce. ISS is using IoT to gain competitive 
advantage by enhancing their services in completely new ways, 
using the connected building to capture air quality, temperature 
and digital space and services management, resulting in closer 
engagement with building users.

How can IBM help?
Today, IBM is helping many organizations develop the best 
strategy for embracing IoT in the cognitive buildings era—
supporting them in harnessing the insights and business needs 
to achieve their goals. IBM helps clients put the prerequisites 
in place, while also deploying a phased plan in line with 
business goals, priorities and capabilities. IBM has state of the 
art cognitive capabilities buildings, labs and research facilities 
around the world, such as in the IBM laboratory in Dublin, 
Ireland or at the Watson Internet of Things global 
headquarters in Munich, Germany.

IBM can:
• Demonstrate the technologies mentioned in this paper 

through a visit to one of its centers.
• Perform a cognitive buildings value assessment to identify 

the unique possibilities, as well as the potential impact on 
your organization, customers and end users.

• Facilitate IBM Design Thinking workshops to help you 
ideate potential use cases, solutions and benefits cases for 
cognitive and IOT solutions.

• Design a target operating model for the real estate and 
facilities management function to align business processes, 
data and people considerations to take advantage of the new 
technology.
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• Provide business change management and communications
support.
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When will your IoT enabled cognitive buildings journey begin?

For more information
Please visit the following IBM websites:
• ibm.com/internet-of-things/iot-industry/iot-buildings/
• ibm.com/green/smarter_buildings.html
• ibm.com/services/us/business-consulting/digital-operations-

internetofthings/
• ibm.com/internet-of-things/common/pdf/cognitive-buildings-

infographic.pdf

A series of IBM press releases showcase news about solutions 
in real estate and facilities management: 
• ibm.com/press/us/en/pressrelease/50059.wss
• ibm.com/press/us/en/pressrelease/49143.wss
• ibm.com/press/us/en/pressrelease/49159.wss
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