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The Building

as a Living System

Traditionally the term “smart build-
ings” has referred to infrastructure
enabled by digital systems, automa-
tion platforms, integrated controls,
loT networks and software. In other
words, optimization layered onto
traditional structures that improve effi-
ciency, comfort and operational intelli-
gence inside a building’s four walls. For
years, this systems-first model defined
what “smart” meant in the built environ-
ment. But a deeper shift is now underway.

Buildings are evolving from being de-
signed as static assets, to responsive
platforms expected to manage energy,
climate, durability and performancein
real time. Rising energy costs, decarbon-
ization pressures, climate volatility, labor
constraints and life cycle cost scrutiny are
pushing developers, owners, and opera-
tors to seek solutions that reduce opera-
tional complexity while improving long-
term resilience and efficiency. The future
of smart buildings is being redefined to
not only encompass the technologies
indoors, but also the building envelope
itself. In this article, we will explore the
next frontier of what it means for a build-
ing to be truly smart.

There are three primary smart building el-
ements growing in mainstream adoption:
dynamic glass, photovoltaic cladding, and
sensor-based moisture control. Key to
their appeal is the ability to interact with
light, heat, or moisture to autonomous-
ly modulate performance without user
input or added energy consumption.
As a result, building owners can better
meet regulations (e.qg., California’s Title
24,the EU’s EPBD) that target energy effi-
ciency and reduced energy consumption.
Not only that, but dynamic, responsive
building envelopes can also enhance
comfort, construction efficiency, and
long-term cost savings.




Dynamic Glass

Dynamic glass goes beyond traditional
windows by automatically tinting in re-
sponse to outdoor light levels, providing
key cost and comfort benefits. Windows
using dynamic glass can lead to direct
energy savings as they have been shown
to reduce energy costs by up to 40%
in climates where buildings frequently
use cooling.!

As for building users, dynamic glass can
make workplaces and homes more com-
fortable. Automatic tinting can reduce
glare and strong sunlight, making things
easier to see and keeping building inhab-
itants cool, while still experiencing the
benefits of natural light.

Saint-Gobain has been a leader in
dynamic glass development, evolving
its SageGlass from using programming/
controls to adjust tinting in 2016,2 to its
current version which tints automatical-
ly throughout the day. One of its largest
installations is at IQHQ’s Research and
Development District in San Diego, CA,3
which has 150,000 sq. ft. of SageGlass.
SageGlass has also been installed in uni-
versity buildings, airports, museums,
hospitals, and hotels, demonstrating the
versatility of its benefits.

IQHQ Research and Development District,
San Diego, CA (Courtesy of SageGlass)

Studies have also shown that dynamic
glass can reduce carbon emissions. Cou-
pled with its energy saving and comfort
benefits, dynamic glass will increasing-
ly find its place as a material that helps
users, finances, and the environment.

'U.S. Department of Energy, “Better Windows, Better Outcomes,” 2022
2Southern CA Glass Management Association, “Case Study: 71Above,” 2016

3 SageGlass, “Case Study: IQHQ,” 2021
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https://www.scgma.com/wp-content/uploads/2021/01/SCGMA-Case-Study-01-71Above.pdf
https://www.scgma.com/wp-content/uploads/2021/01/SCGMA-Case-Study-01-71Above.pdf
https://www.sageglass.com/case-studies/iqhq
https://www.sageglass.com/case-studies/iqhq

Sensor-based
Moisture Control

Effectively controlling moisture levels in
buildings is key for maintaining healthy
air quality and protecting against struc-
tural damage (e.g., mold growth). Track-
ing can be done with meters and infrared
cameras, but real-time moisture sensors
are making tracking more convenient and
efficient. In turn, builders and homeown-
ers can take quicker action in response to
changes in humidity.

Llama Croft, Hereford, UK (Courtesy of Tector)

“Tector, “Restoring Notre Dame using Modern Tools”
5 Southern Tector, “Bio-based homes in England”

Tector’s moisture sensors have been used
in projects where timber is a key material,
ranging from the restoration of Notre
Dame after its 2019 fire,* to new build
family homes in the UK.® Known for its
durability, timber is nonetheless suscep-
tible to moisture damage and unsuitable
drying processes.

Given the historic and cultural signif-
icance that Notre Dame holds, it was
especially imperative that its resto-
ration was engineered for longevity.
As such, builders installed moisture
sensors to keep track of wood moisture
content both during construction and
beyond. During construction, the sen-
sors helped carpenters understand if
additional support or replacements were
needed, enabling them to make proactive
adjustments.
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Sensor data showing moisture monitoring on the external wall of Llama Croft (Courtesy of Timber
Development UK)

Sensors played a similar role at Llama Croft, a family
home in England that started construction in 2024. In
the home’s damp climate, Tector’s moisture sensors,
installed on facades, showed that the home’s timber
stayed within safe moisture levels through construc-
tion. Sensor information was transmitted to a phone or
desktop, making data easy to access. Future building
projects in ‘risky’ climates can become more feasible
with the addition of similar sensors.
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Photovoltaic
Cladding

Photovoltaic cladding is a building material
that can reflect solar heat or produce
solar energy. Manufacturers ranging from
emerging players such as Onyx Solar and
SunPower, to building material leaders
such as Saint-Gobain, have used these
products in major construction projects
across the US.

Saint-Gobain’s CertainTeed Solaris Cool
Roof Technology are asphalt shingles for
homes that can reflect up to 27% of solar
heat. This can reduce roof temperatures
and heat transfer, ultimately lowering
AC needs for homeowners. Some con-
tractors in the San Francisco, CA® area
have reported that about 60-65% of the

Homeowners value how the shingles can
maintain curb appeal while offering utility
cost-savings.

On the commercial side, the Science
Pyramid in Denver, CO combines pho-
tovoltaic cladding with dynamic glass.
Its photovoltaic modules were made
by made by Onyx Solar, and there are
skylights through the building made
with electrochromic glass, which adjusts
opacity depending on the sun’s strength.
Another emerging player is SunPower,
whose solar panels are installed on Green
Dot Animo Leadership High School’ and
provide 75% of the building’s energy
needs.

Llama Croft, Hereford, UK (Courtesy of Tector)
roofs they install each week are Solaris.

¢Roofing Contractor, “California Contractor Successful with Sustainability Thanks to Solaris,” 2025

7 Architizer, “Green Dot Animo Leadership High School,” 2013
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https://www.roofingcontractor.com/articles/100497-california-contractor-successful-with-sustainability-thanks-to-solaris#:~:text=Solaris%20Cool%20Roof%20products%20comply,%2C%20and%20wind-powered%20operations.
https://www.roofingcontractor.com/articles/100497-california-contractor-successful-with-sustainability-thanks-to-solaris#:~:text=Solaris%20Cool%20Roof%20products%20comply,%2C%20and%20wind-powered%20operations.
https://www.roofingcontractor.com/articles/100497-california-contractor-successful-with-sustainability-thanks-to-solaris#:~:text=Solaris%20Cool%20Roof%20products%20comply,%2C%20and%20wind-powered%20operations.
https://www.roofingcontractor.com/articles/100497-california-contractor-successful-with-sustainability-thanks-to-solaris#:~:text=Solaris%20Cool%20Roof%20products%20comply,%2C%20and%20wind-powered%20operations.

The Future of Smart
Building Materials

Along with the advances that have
already been made in smart building
materials, researchers are continuing to
push the boundaries of what building
envelopes can do. In labs and universi-
ties, materials that are currently in devel-
opment may have the ability to enhance
building safety and reduce energy costs
even further.

Shape memory alloys (SMA) are metallic
materials that can regain their origi-
nal shape after being deformed due to
stress or strain - a remarkable devel-
opment for areas that may be at risk for
earthquakes. Though SMAs have been
used in non-building applications (e.q.,
heart stents), one of its first uses in a
major building project was just last year.
UC Berkeley collaborated with SOM and
TriPyramid Structures to integrate SMAs
in the renovation of the Grimes Engineer-
ing Center, completed in May 2025.8 After
prototype testing at the University, SMA
tension rods were implemented into the
building perimeter. The tension rods act
like rubber bands, snapping back into
place if they become deformed during

an earthquake to protect the structure
against damage. With the U.S. Geological
Survey finding that almost 75% of the
United States could experience earth-
quakes over the next 100 years, SMAs
may become a key material for protecting
communities.®

Another promising material is phase
change materials (PCMs), which are con-
sidered to have the potential to mitigate
indoor temperature fluctuations and
reduce energy demands. Results from
ongoing testing of PCMs at the University
of Alberta were presented at the 2024
IBPSA conference, with researchers
coming closer to determining ideal
installation locations and temperatures
for residential use.

8SOM, “University of California, Berkeley - Grimes Engineering Center”
2USGS, “New USGS map shows where damaging earthquakes are most likely to occurin US,” 2024
°Jie Ren and Lexuan Zhong, “Improving building energy performance with phase change materials,” 2024



Beyond the Material:
A Blueprint for What is Next

The evolution of smart buildings is ultimately a shift
from optimization at the margins to intelligence by de-
sign. As performance expectations rise and constraints
tighten, the most resilient and cost-effective buildings
will be those that embed intelligence directly into their
materials, reducing reliance on complex systems, man-
ual intervention and reactive maintenance.

Dynamic glazing, photovoltaic cladding and sensor-em-
bedded moisture control illustrate how the building
envelope is becoming a first line of performance, not a
passive backdrop. Leading companies like Saint Gobain
are already proving what is possible, bringing smart ma-
terials from pilot to project, while universities and re-
search institutions across the country are accelerating
research into the next generation of building envelopes
and material intelligence.

For owners, developers and manufacturers alike, this
shift reframes smart buildings not as a technology stack
to be added but as an integrated asset strategy, where
materials, systems and data work together to provide
durability, efficiency and long-term value from the out-
side-in.

¢Roofing Contractor, “California Contractor Successful with Sustainability Thanks to Solaris,” 2025
7 Architizer, “Green Dot Animo Leadership High School,” 2013
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Sia is a next-generation, global management consulting
group—born digital, augmented by data, enhanced by
creativity, and driven by responsibility. We partner with
clients to resolve challenges and capitalize on opportunities.
We believe that in today’s world of change and disruption,
optimism is a force multiplier.



