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Introduction
Environmental and social
responsibility
As awareness grows about the effects of
human activity on climate change, enterprises
around the world are recognizing their
responsibility to enact more sustainable
practices. In particular, they’re looking at the
role their buildings play in climate change.
And it’s a big one: According to the UN
Environment and the International Energy
Agency, buildings and construction together
account for 39% of energy-related carbon
dioxide emissions. To meet the 2016 Paris
Agreement on climate change, the global
buildings sector needs to reduce its energy
intensity per square meter by 30% by 2030.¹
Of course, carbon emissions aren’t the only
thing enterprises are worried about. They’re
also thinking about how their buildings affect
biodiversity and resource depletion, as well as
other types of waste and pollution that they
bring into the world at each phase of their
lifecycle (from design to construction
to operation).
In addition to environmental responsibility,
enterprises are increasingly aware of their social
responsibility, especially ensuring the health
and well-being of their employees. They’re
thinking about how their buildings can prevent
the spread of illness and how they can ensure

the cleanliness of the air their employees
breathe. They’re even thinking about how
much carbon dioxide is in the air, as this has
been shown to negatively affect productivity
and cognitive function.
Environmental responsibility at
Microsoft
Microsoft’s sustainability plan is a good
example of a holistic approach to defining
corporate responsibility—as opposed to the
piecemeal approach many enterprises are
taking today. It covers everything from vehicle
fleets to building modernization to data
centers to create a comprehensive plan for
becoming carbon negative by 2030.

The role of the smart building
To achieve their environmental and social goals,
many enterprises are looking at how they can
create, or retrofit existing buildings as, smart
buildings—buildings that use data from IoT
sensors to be responsive to occupant needs
and optimize resources to increase comfort
and productivity while reducing cost and waste.
Indeed, smart buildings are popping up rapidly:
the global smart building market is expected
to grow from $43 billion in 2018 to nearly $110
billion by 2026.2
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At the end of the day, there are many different
ways to think about environmental and social
responsibility. Defining what it means to
your organization can be one of the biggest
challenges. But even with a clear vision of the
goals driving your smart building, it’s a complex
undertaking—you need expertise in everything
from architecture to construction to systems
integration to data analysis to bring your smart
building to life. An experienced partner like
L&T Technology Services (LTTS) can help you
navigate this process through every phase,
from design to construction to operation. Read
on for best practices at each phase of your
environmentally and socially responsible smart
building project.

Design
Far from limited, the term “smart building”
encompasses a wide range of use cases and
technologies. Homing in on which ones are right
for you requires a clear vision of the outcomes
you’re driving towards. Every enterprise has
different motivations in pursuing smart spaces—
in addition to driving environmental and social
responsibility, some might be motivated by
increasing productivity and others by reducing
energy and maintenance costs. Establishing this
vision up front is key to the success of
the project.
According to Microsoft partner LTTS, the next
step is defining the experiences that various
personas—from employees to visitors and
contractors—will have with the building. You
map out their experience throughout the phases
of their day, thinking through experiences like
parking, building entry, navigation, facilities
management, the cafeteria, health and wellness,
and more. For example, an enterprise that aims
to increase productivity might design the entry
and navigation experiences to minimize the
amount of time employees spend waiting.

Greenfield vs. brownfield projects
The design phase varies dramatically if
you’re working with an existing structure as
opposed to building a smart building from
scratch. Working with an existing building
reduces your degree of freedom to design
new experiences, because your design has
to align to the spaces you have available
and be based on modifications to existing
systems (HVAC, lighting, etc.)—whereas
when constructing a new building, you can
choose the systems that best align to your
desired experiences. That said, working
with an existing building gives you the
opportunity to get started much faster
since you don’t have to wait for extensive
construction to be completed.

You and your smart building partner then
go through an abstraction process to
derive a high-level technical architecture
and implementation plan. The high-level
architecture defines all the different systems
and sensors that are needed to realize your
vision. More than that, it establishes how they
should work together. It answers questions
like: How do the systems interface with the
cloud? How are they kept secure? How do they
connect to storage? How do they scale?
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The implementation plan then aligns the
construction plan to your smart building needs,
identifies interdependencies, and defines how
they should be addressed. With these in hand,
you can then create a finite bill of materials that
can be used to allocate budget and develop a
return on investment (ROI) model that matches
your vision for the building.
Your ROI model should be based on the return
you want to see—whether that is sustainability,
productivity, energy management, or
something else. By setting the ROI model up
front, you can continually monitor and measure
ROI progression through data, which keeps you
informed about how successful your project
is in achieving your desired outcomes. That
enables you to make adjustments as you go so
you can ensure your desired returns.

Construction
It may seem like smart buildings are largely
a digital undertaking, but it’s essential to
remember all of the physical infrastructure
that needs to be installed during construction
to support the smart space systems. For
example, sensors may require cabling or lowvoltage systems that need to be installed
during the core and shell phase of construction
(when the foundation and primary structure
are erected). To ensure this infrastructure is
installed as needed, it must be included in the
basis of design document, which the general
contractors use to guide construction.

ceiling,” a uniform architecture that can be
implemented across the building that includes
all the infrastructure needed for the sensors
that produce the experiences defined in the
design phase. Different capabilities can then be
activated as needed in different spaces.
This makes it easy to reconfigure spaces for
new purposes, future-proofing your smart
building so it’s adaptable to future needs.
Consider the changing needs that COVID-19
has introduced: as employees return to
the office, it is important to introduce new
experiences like temperature scanning and
to reconfigure spaces and alter flow patterns
to minimize contact and maintain social
distancing measures. The smart ceiling enables
you to reconfigure your spaces to meet these
and other unanticipated future needs.
Fundamentally, the smart ceiling brings
together the physical world from an
operations, insight, and experience perspective,
and designing and delivering an effective smart
ceiling will directly impact your ROI.

Smart ceiling
Each area of the building will have different
sensing needs, power needs, and networking
needs, but you don’t want to have rigid
infrastructure that can’t adapt to new uses and
changing experiences. To address this, LTTS
developed the concept of the “smart
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Operation
Operating your smart building offers many
opportunities for data-driven improvements,
but it can be challenging to make sense of all
your data. Every system in your building spits
out a lot of data every day and most come
with their own dashboard and set of protocols
specific to the purpose the system was built for.
It’s hard to make that data meaningful and see
the bigger picture if you’re swiveling between
dozens of dashboards.

System of systems
What you need is a modular, secure information
broker that runs on a comprehensive platform
like Azure to unify data from all your systems
regardless of vendor. LTTS calls this a system
of systems—a single larger system that enables
you to look at your building as a single entity
rather than a heterogeneous collection
of systems.
Having a single view of all your data enables
you to more effectively assess how you’re
progressing towards your ROI. For example, if
you’re not achieving your targets for energy
savings, you can evaluate which system is not
working as planned and remediation can be
done early enough to get things on track. Being
able to compare data also gives you insights
into inefficiencies in one area versus

Training
The final stage before your smart building is
operational is designing and implementing
training for tenants. Remember that in
designing the experiences for your building
you’ve redesigned many of the processes
that tenants go through to achieve their
day-to-day objectives. If your tenants don’t
have the knowledge and willingness to adopt
these processes, your smart building will be
underutilized which will have a direct impact
on ROI. Creating effective training and change
management is essential to the success of
your smart building.

another. This enables you to plug holes where
inefficiencies are affecting performance and
use the system of systems for continuous
refinement, and even upgrades, during
operations. Moreover, if the system of systems
is also integrated with a field service platform
such as Dynamics 365, work orders can
be automatically generated for resolution,
reducing the time to resolution and cost
of resolution, with active traceability for
continuous improvement.
Your system of systems also makes it easier
to meet cybersecurity and privacy needs. The
system of systems creates uniform policies that
you can apply to all your data to ensure that
there are no gaps in your security.
Smart buildings: From design to reality // 6

Finally, the system of systems makes use
cases that involve multiple systems much
easier to execute. Consider, for example, a
basic visitor scenario. An employee books
a meeting with a visitor using your email
and calendaring system. To ensure seamless
entry to the building, you want your visitor
to be expected at reception and to be able
to trigger an automatic alert to let your
employee know that their guest has arrived.
This sounds like a simple use case, but already
this requires integration of your email system,
visitor management system, and notification
system. If you have a system of systems, these
systems are already unified, ensuring seamless
experiences like this and much more.

Data-driven decision-making
The data from your system of systems enables
powerful facilities management applications
like remote monitoring, fault detection, and
even predictive maintenance—performing
maintenance on devices before they break to
eliminate downtime.
It also enables you to make manual decisions
to improve your building. For example, if data
from occupancy sensors continually finds

the occupancy for a space to be low, your
facilities manager may make the decision to
use this space for a different purpose based
on the data. Alternatively, data may show that
there are bottlenecks in movement through
the building, so facilities managers can make
changes to usage and flow based on that.
Facilities managers can even use Azure Digital
Twins to test out potential changes on a virtual
replica of your building.
Finally, your data can even enable automated
improvements. As the building evolves, you can
use AI to generate new models that optimize
your systems to make the building even more
sustainable (or drive towards a different goal).
The power behind your AI models is your
system of systems. With the ability to collect
and unify data from your different systems,
you can see intersystem insights and create
interdependent models on the data. For
example, you can bring together your energy
data and building occupancy data to create
models that predict your energy needs based
on occupancy. You can use this to define
your energy needs and ensure efficient use of
resources.
Consider a customer example: A Fortune
50 company partnered with LTTS to build
a flagship smart building with over 14,000
sensors for lighting, temperature, ventilation,
occupancy, parking, and more. Together,
these sensors deliver 50 to 100 terabytes of
data every day with over 60,000 different input
fields. Using a system of systems, the company
can bring together all the data needed for
their smart building operations. Their building
management system accumulates data,
processes it, and uses AI to make decisions
and automatically adjust systems for optimal
results. The results are impressive: the company
has seen an energy savings of 40% and a 70%
reduction in water usage, and the building is
able to operate on 100% renewable energy.
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Partner for success
Undertaking a smart building project
is complex, especially as you face rising
expectations for ROI on capital expenditure
as well as new expectations around ensuring
the health and wellness of building occupants.
Given this complexity, it’s essential to have a
partner like LTTS that has deep experience
across the entire smart building lifecycle—
including delivering demonstrable ROI—
and is supported by a comprehensive platform
like Microsoft Azure that addresses all your
data needs.

Head to the Azure Marketplace to start using
LTTS solutions, like their i-BEMS system of
systems solution, today.

About LTTS
LTTS is a publicly listed subsidiary of Larsen &
Toubro Limited, the $21 billion conglomerate
operating in over 30 countries. LTTS is a global
leader in Digital Industrial Transformation and
Engineering and R&D (ER&D) services, with
502+ patents across the industrial products,
medical devices, transportation, high-tech
and media, manufacturing, and process
engineering sectors. LTTS is considered a
trusted digital engineering solutions advisor to
250+ enterprises globally, including 51 of the
top 100 ER&D spenders.
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