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As sustainable construction takes on greater importance and urgency, it’s no
longer enough to use “green” materials and energy-efficient mechanical
systems. The construction industry must expand its understanding of
sustainability in order to minimize its impact on our environment, including
taking a hard look at the amount of waste being generated. To mount a
comprehensive response to the call for more sustainable construction, AEC
firms must address the societal impact, health, and safety of constructed
assets, as well as the construction processes it takes to create them. 

“The E in ESG, environmental criteria, includes the energy your company
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takes in and the waste it discharges, the resources it needs, and the
consequences for living beings as a result.”

—”Five Ways that ESG Creates Value,” McKinsey, Nov 14, 2019

Owners and investors are taking sustainability seriously, and they’re
expecting the companies they partner with on projects to do the same. Those
AEC firms that are rising to the top are incorporating sustainability as part of
their broader environmental, social, and governance (ESG) initiatives. In
doing so, they’re demonstrating strong corporate social responsibility and
increasing their agility to respond to increasing regulations, environmental
challenges, and social issues. Read on to learn how the scope of construction
sustainability is evolving, and how several AEC firms are embracing
sustainability to create competitive advantage.

Four Trends that Will Impact the Future of Sustainable
Construction

Since the introduction of green construction in the 1970s, most efforts have
centered on reducing the energy consumption of built assets. Solutions like
solar panels, triple-glazed windows, and reflective roofing materials
dominated the conversation. For infrastructure projects, the focus has been
on reducing congestion and increasing the usage of recycled materials. Little
attention was paid to the construction process itself. Until now. Here’s why
that’s changing.   

Embodied Carbon

Until recently, much of the focus on sustainability in the building sector
focused on reducing operational carbon, the greenhouse gas emissions
(GHGs) generated by heating, cooling, and powering buildings. But the
effects of embodied carbon –– the GHGs derived from manufacturing,
transporting, and installing construction materials –– are garnering greater
attention. Even in the heavy civil sector, where recycled materials are touted
for their reduced energy consumption, stakeholders are only now beginning
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to measure and define standards for embodied carbon. 

Right now, operational carbon accounts for the majority of GHGs generated
by buildings. But the share of embodied carbon generated by construction will
account for almost half of new construction emissions between now and
2050, according to Architecture 2030, an organization whose mission is to
significantly reduce GHGs by 2030. While asset owners already have a
wealth of tools available to reduce operational carbon, ranging from
innovative HVAC technology to energy-efficient lighting, they need to identify
new ways to reduce embodied carbon. 

According to the World Green Building Council (WGBC), the volume of
building space is expected to double between 2020 and 2060, and
investments in infrastructure are forecast to grow by 40-70% between 2020
and 2040. Those projects will produce an immense amount of embodied
carbon, and owners should consider renovating existing assets instead of
building new ones to reduce those emissions. That being said, some new
construction is inevitable, leaving a short window of time to identify the major
sources of embodied carbon and mitigate their effects. 

Leaders in green construction, such as the State of California and The
International Green Construction Code (IGCC), are starting to incorporate
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embodied carbon assessments in building codes and procurement policies. 

• In the United States, ASTM E2921 and the 2018 IGCC provide minimum
guidelines for performing life cycle assessments (LCAs), which document and
analyze the entire carbon footprint of an asset. 

• The Buy Clean California Act requires state agencies to assess the carbon
impact of materials used for state-funded building and infrastructure projects.
Similar legislation has been passed and/or proposed in several other states. 

• The State of Minnesota’s B3 guidelines –– the state’s internally developed
energy-efficient building standards –– aims to reduce the embodied
environmental impact of building materials by requiring LCAs for new
construction.

While these embodied carbon regulations are still in the early stages, they’re
a sign of what’s to come. Understanding the full environmental impact of an
asset is critical to meeting zero energy initiatives, which call for new buildings
to consume only the energy they produce onsite or limited amounts of
renewables. Industry associations such as the WGBC and The American
Institute of Architects (AIA) point out that any zero energy project that doesn’t
take embodied carbon into consideration will fall short of its goal.

Learn the five steps you should take to reduce embodied carbon in your
next project. 

Health and Human Safety

Sustainable construction doesn’t just reduce harm to the environment. It can
also minimize harm to people. The National Institute for Occupational Safety
& Health (NIOSH), along with the US Green Building Council (USGBC), is
promoting Prevention through Design (PtD), a practice which is intended to
use design to minimize occupational risks. While green building standards
and rating systems included some considerations for occupant health, none
of them directly mentioned worker safety. Just as we’re starting to see carbon
emissions from a more holistic standpoint, we can do the same for health and

https://www.dgs.ca.gov/PD/Resources/Page-Content/Procurement-Division-Resources-List-Folder/Buy-Clean-California-Act
https://www.dgs.ca.gov/PD/Resources/Page-Content/Procurement-Division-Resources-List-Folder/Buy-Clean-California-Act
https://www.b3mn.org/guidelines/
https://www.b3mn.org/guidelines/
https://www.energy.gov/eere/buildings/zero-energy-buildings
https://www.energy.gov/eere/buildings/zero-energy-buildings
https://construction.trimble.com/resources/trimble-construction/5-pivotal-steps-to-reduce-embodied-carbon-on-your-next-building-project
https://construction.trimble.com/resources/trimble-construction/5-pivotal-steps-to-reduce-embodied-carbon-on-your-next-building-project
https://www.cdc.gov/niosh/topics/greenconstruction/default.html
https://www.cdc.gov/niosh/topics/greenconstruction/default.html


human safety. It’s time to look beyond the operational portion of an asset’s life
and focus on its whole life cycle. In fact, the NIOSH also promotes the idea of
life cycle safety, which is similar to the life cycle assessment approach
applied to carbon emissions.

To put these recommendations into practice, the NIOSH advises designers to
consider design features that would eliminate common safety hazards. For
example, they can specify the use of cast-in sockets around floor openings
and stairways, which allows for the installation of temporary guardrails during
construction. Instead of needing a fall arrest system, the guardrails prevent
workers from falling in the first place. Similar design considerations, such as
the installation of permanent stairs in places where maintenance workers
would typically use ladders, can be made for the operations phase of the
project.

Resource Consumption

Engineers and designers have developed methods of using building materials
more efficiently. But to offset the sheer volume of construction that is
anticipated to occur in the coming decades, more diligent efforts to minimize
resource consumption are needed. 

Consumption of the world’s raw materials is expected to reach 167
Gigatonnes in 2060 (compared to only 90 Gt in 2017), and construction
materials will account for the vast majority of it. 

—Organisation for Economic Co-operation and Development (OECD)

The bigger issue is that much of these materials turn into waste. It’s
estimated that up to 20% of construction materials go unused. Accepting this
status quo is untenable, and the waste is preventable. One study found that,
while design changes account for a significant portion of construction waste,
procurement and materials handling practices were also major contributors.
Researchers identified poor coordination, incomplete and late information,
contract mistakes, and ordering errors as some of the underlying causes of
these issues. To mitigate these factors, the onus is on all project stakeholders

https://www.oecd.org/environment/waste/highlights-global-material-resources-outlook-to-2060.pdf
https://www.oecd.org/environment/waste/highlights-global-material-resources-outlook-to-2060.pdf
https://www.researchgate.net/publication/335999140_Achieving_sustainability_through_reducing_construction_waste_during_the_design_process_A_value_management_perspective
https://www.researchgate.net/publication/335999140_Achieving_sustainability_through_reducing_construction_waste_during_the_design_process_A_value_management_perspective
http://article.sapub.org/10.5923.j.ijcem.20140303.02.html
http://article.sapub.org/10.5923.j.ijcem.20140303.02.html


to improve collaboration and data management, and they must do so earlier
in the construction process.

Social Responsibility

Investors and owners are prioritizing environmental justice and human health
issues, and they’re looking for partners who are like minded. AEC companies’
ESG policies are increasingly evaluated during the selection process and can
provide a competitive advantage to those who demonstrate clear and focused
commitment.

To address these wide-ranging challenges, the construction sector needs to
take a holistic approach to sustainability. No longer a side project or
afterthought, sustainability must become a strategic priority to meet the
challenges of the climate imperative, prevent overconsumption of raw
materials, and make the built environment safer for everyone who builds and
occupies it. That means that AEC firms must incorporate sustainability into
their culture. But what does that mean, in practical terms? 

How AEC Firms Are Using Technology to Construct
Sustainably

AEC stakeholders have a number of resources available to meet the
sustainability challenges they face. Integrated project delivery methods such
as design-build and construction manager at risk (CMAR) can bring project
teams together to design and construct projects more efficiently and
sustainably. A host of technology tools are also facilitating information sharing
and increasing collaboration among stakeholders to minimize errors, reduce
waste, and deliver projects more safely and predictably, all of which support
efforts to improve sustainability. Here are some real-life examples of AEC
firms using technology to make construction more sustainable.

Architecture Firm Reduces Energy Usage by 55%

JLG Architects is a North Dakota-based firm participating in the AIA’s ZNE



initiative, known as the 2030 Challenge. The firm’s leadership decided to
integrate their commitment to the challenge into their project processes by
creating energy models for every 2030 reportable project, as well as
completing an AIA framework for Design Excellence (FDE-10) for all
projects. 

To accomplish their lofty goal, JLG is setting the right conditions for success.
For starters, they ensured that each member of their team understands
Energy Use Intensity (EUI) and how to optimize the performance of the
building envelope. They also implemented Sefaira, a cloud-based energy
modeling tool, company-wide. Running alongside SketchUp, Sefaira allows
JLG’s designers to understand the energy use, thermal comfort, carbon
emissions, daylight, and HVAC performance of every project they design. 

So far, the results speak for themselves: the firm already achieved a 55%
energy reduction in 2020 compared to the 2030 baseline. The team is also
continuously gathering energy modeling data that they can then use as they
design. They’re able to analyze every single project and leverage that data to
provide more value to clients. 

“Instead of designing a building like a stack of pancakes and then pouring
sustainability syrup on after the fact, we’re mixing sustainability into the
design ‘batter’ from the beginning on every project.”

–– Patrick Thibaudeau, Principal Sustainability Officer at JLG

General Contractor Looks to Automation to Work Safely & Efficiently

Hensel Phelps is using robotics and 3D laser scanning to safely gather as-
built data to use for 3D modeling and documentation. The data is then shared
with project management, BIM, project engineering, and layout teams to
identify and resolve potential errors and issues before they become bigger
problems.  

Using Spot the Robot Dog outfitted with a Trimble X7 laser scanner, Hensel
Phelps is able to efficiently and remotely gather accurate site data without
putting workers at risk on hazard-filled jobsites. During the Great Hall
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renovation at Denver International Airport (DIA), Spot was used to gather
data on the as-built structure and uncover potential problems before they
became more costly issues, improving efficiency and reducing rework and
waste. 

Machine Control Increases Excavation Accuracy by 75%

Contractors are also using technology to guide machines to be more accurate
and efficient. One contractor found that using Trimble Earthworks machine
control technology for excavators enabled operators to work 41% faster and
increase accuracy by 75% when compared to manual methods. Another
contractor found that using the Trimble LOADRITE X2350 excavator scale
and Trimble LOADRITE Material Management System (MMS), along with a
cellular modem, reduced the production schedule by four hours per day.
These time savings translate to reduced fuel consumption and more efficient
usage of materials.

To learn more about how contractors are using technology to support
sustainability, read the article. 

Collaboration Minimizes Errors and Rework

Much of the waste generated by construction can be addressed through
better collaboration. The constructible process enables designers and
contractors to work together earlier to address conflicts between the design
and the environment and hash out any misinterpretations before ground is
broken. As a result, constructible models are designed to a higher level of
development (LOD) to eliminate uncertainty and reduce the need for rework
and RFIs. 

Technology tools like Trimble Quadri create a common data environment
(CDE) where stakeholders can collaborate on construction data to work out
design conflicts, uncover challenges in the field, and collect data intelligence.
That translates to less material used and fuel wasted, as well as minimized
risk for workers on site. For example, The Beck Group is using Trimble
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Connect as it transforms Atlanta’s Phipps Plaza from a mall into a mixed-use
development. With Connect, the construction firm combined design, project
management, and engineering models on a single platform, which can be
accessed in the office and in the field using tablets. 

“The project’s electricians, drillers, and mechanical and plumbing crews are
all working from the same data-rich constructible model. Hands down, it has
helped us eliminate errors and work faster with incredible accuracy.”

–– Tim Riefenberg, BIM manager for The Beck Group

Create a Sustainable Advantage

Taking a holistic approach to sustainable construction, where health, safety,
and social responsibility are weighed equally with carbon mitigation
measures, can provide AEC firms with a competitive edge. This value-driven
approach to sustainability can foster the collaboration that is needed to drive
higher levels of productivity, quality, safety, and transparency.

When designers, engineers, general contractors, and owners take advantage
of processes and technologies that enable them to reduce errors, rework, and
waste, they’re able to maximize sustainability and be better partners to one
another.

The Trimble Dimensions Spotlight Series is a collection of conversations with
industry leaders covering the topics shaping the AEC industry today. To learn
how forward-thinking firms are leveraging a holistic approach to sustainability
to deliver value and create new opportunities, register for access.
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