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With close to a decade to go, how close is the building sector
to reaching its carbon neutral goal in the battle against
climate change?

by Barbara Horwitz-Bennett, contributing writer

As the world continues to battle climate change,
the building sector has embraced its responsibility as a large energy consumer by actively working to reduce greenhouse gas emissions.
Predating global initiatives, such as the
COP21 Paris agreement and the International
Living Future Institute campaign that seek
to limit global warming, the largely endorsed
Architecture 2030 Challenge—with its goal of
achieving carbon neutrality in buildings by the
year 2030—has been up and running since 2006.
Who’s on board? 40% of all U.S. architecture firms have signed on, and of the 20 largest
A/E firms—responsible for more than $100 billion in annual construction—approximately 73%
have committed; similarly, 525 AIA member firms
have endorsed AIA’s 2030 Commitment.
In the grand scheme of things, professional literacy related to energy, performance,
sustainability and resilient design “has grown
enormously,” says Rand Ekman, principal and
chief sustainability officer for HKS, Chicago,
adding net-zero and high-performing buildings
are being designed and built with far greater
frequency. “For new buildings, great strides are
being made in terms of design, choices of materials and technologies, on-site zero emissions
energy, and a commitment to operating low- and
zero-energy emissions buildings,” agrees Troy
Virgo, director of sustainability and product
stewardship, Shaw Industries, Dalton, Ga.
On the other hand, for existing buildings, the
challenges are much greater, as their design,
materials and technology, typically, were not
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optimized for net-zero emissions, and onsite energy
generation may be cost prohibitive or not supported
by the building’s original design. And while an
encouraging percentage of the industry is on board
with today’s sustainable initiatives, the majority of
building stock is not energy efficient.
Taken together, the million dollar question lingers … as the world heralds in 2019, is the building
industry on par with its carbon-neutral goal with just
over a decade to go?
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According to the Global Carbon Project, worldwide emissions from fossil fuels and industry in 2018 have hit another
record high, growing approximately 2.7% from 2017 (the chart to the right shows carbon output by country). While U.S.
rates have leveled off, ppm of atmospheric CO2 globally has increased about 2% for three consecutive years.
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Outpaced by Emissions
Looking at the available statistics, an AIA 2030
Commitment 2016 progress report showed a
reduction of 16.7 million MT CO2e/year in 2016,
which is equivalent to removing 4.9 coal-fired
power plants. California’s current energy code is
equivalent to 53% better than the 2030 baseline;
approximately 18 states have energy codes that
are equivalent to 46% better than that baseline; another 10 states, including the District of
Columbia, have energy codes equivalent to 42%
better than the 2030 baseline. Similarly, the 175
firms reporting to AIA in 2016 showed an average
carbon reduction of 42%. Although commendable, they are below the goal of 70% by 2020.
“Globally, we have made meaningful reductions in building operational carbon emissions,
but the rate of global new construction is so
high that any gains we’re seeing from energyefficiency upgrades of the existing building
stock and from the addition of new net-zerocarbon buildings are being outpaced by emissions from non-high-performance new construction,” reports Erin McDade, program manager, Architecture 2030, Seattle. “As a result,
our global building stock carbon emissions have
actually increased over the past decade, and to
stay on track to meet global climate goals, we
must shift our goal of zero-net-carbon new construction by 2030 to 2020 instead.”
Another recent report from a United Nations
Intergovernmental Panel on Climate Change
gave a sobering warning about the impact of
climate change on the planet. According to
Barbara Kreissler, director, B2G professional
lighting, global public and government affairs,
Signify, Eindhoven, Netherlands, human health
is also in jeopardy as a result global warming’s
impact on rising sea levels and the security of
our food supply. Furthermore, pledges, to date,
to cut greenhouse gas emissions, and limit
global temperature rise, are not enough on their
own to halt climate change. “To make matters
more challenging, with global population growth
and gross domestic product increases, worldwide electricity use is projected to increase by
more than two thirds by 2040, across all sectors and buildings, and that will be responsible
for over half of that additional load growth.”
Addressing the urgencies of climate change,
adds Ekman, require a far faster pace of change,
fueled by creativity and integrative design. That’s
the bad. The good is the industry has gotten
relatively proficient at driving down energy consumption in buildings. In fact, according Anica
Landreneau, sustainable design leader, HOK,
Washington, D.C., it’s become relatively straightforward to design “simple program” buildings,
such as offices or educational facilities, that are
70% to 80% below the 2030 baseline; it’s even
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possible to take more complex buildings, such
as hospitals and labs, to 60% to 70% below the
baseline, without adding to construction costs.
That said, she adds we won’t meet the challenge
with 10,000-sq.-ft. to 50,000-sq.-ft. projects
alone. “We need net-zero hospitals, airports,
universities, hotels, corporate headquarters,
manufacturing complexes, transit systems and
everything in between.”
And while Landreneau acknowledges that
more aggressive building codes are being
enforced in many municipalities, she also points
out they don’t address existing building stock
unless significant renovations are undertaken,
requiring a new building permit. Furthermore,

“New global construction is so high that any
gains we’re seeing from energy-efficiency
upgrades ... [to] the addition of new net-zero
carbon buildings are being outpaced by
emissions from non-high-performance new
construction. As a result, our global building
stock carbon emissions have actually
increased over the past decade.”
a number of states are still utilizing older codes,
some as old as 2004. It’s also not uncommon
for there to be discrepancies between state
codes, and even cities within those states. “This
varied landscape makes it harder to meet the
2030 goals with ‘business as usual’ projects in
areas where codes are lagging.”
Another impediment to more aggressive
sustainable designs is that architects are waiting
for clients instead of proactively leading clients
in that direction. In a similar vein, many architects are not setting performance targets early
enough, nor are they benchmarking against it
via energy modeling or simulation consistently
throughout the design.
“We have the technical ability and in most
instances, we also have the resources. But we
do not yet have a shared set of values that place
performance at the same or higher level as the
creation of singular architectural vision,” says
Ekman. “While intertwined, we lack the demand
from clients and we behave as though the best
of architecture is dependent on receiving a client’s permission.”
Making the case for deep retrofits, Harry
Verhaar, head of public and government affairs
for Signify, points out not only would this significantly address the carbon issue, but these
types of projects could be done cost effectively.
The additional investment can be included in the
mortgage or in the real estate portfolio investment, and while owners are waiting for the payback to even out, they are already benefitting
from lower energy bills.

STATE ENERGY PERFORMANCE
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From red to blue, the map reflects the degree as
to how much energy savings each state is achieving
over the base energy code. The dark blue states are
achieving near to 50% better performance, while
orange states reflects those performing 25% or under.
According to AIA, states with more stringent codes
report greater pEUI savings, and AIA suggests that
architects advocating for tougher codes will go a long
way in bringing 2030 goals into line.

DATA POINT

REDUCTION OF 16.7 MILLION MT CO2E/YR
IN 2016 EQUIVALENT TO REMOVING 4.9
COAL FIRED POWER PLANTS.
—AIA 2030 Commitment 2016 progress report

WORLDWIDE ELECTRICITY USE

66%

increase
by 2040

Worldwide electricity use is projected to increase
by across all sectors and buildings, and that will be
responsible for over half of additional load growth.
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THE GOOD

Photo courtesy: HKS

At the Zev Yaroslavsky Family Support Center in
Los Angeles—by HKS—an efficient mechanical system
has helped deliver a 34% reduction in energy costs
from similar building types. Daylight harvesting plays
a big role. In fact, 95% of all staff are within 30 ft. of
natural light.
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Embodied Carbon
One big part of the equation is the embodied
energy within the environmental footprint of
building products and systems. This is defined as
the impacts associated with extracting, manufacturing and transporting materials to the jobsite.
And while in comparison to the 28% carbon
impact on operational buildings, the embodied
energy of building products and systems is less
than half at 11%; still, it will not be possible to
reach carbon neutral goals without aggressively
addressing embodied energy.
Unfortunately, says Landreneau, there hasn’t
been any real incentive to look at embodied carbon, as the energy codes only address carbon
by looking at energy use in operations. “While
materials requirements in IgCC, ASHRAE 189.1
and LEED v4 are starting to look at lifecycle
assessment as a design tool, this is not common
practice in the design industry, nor is it as heavily
weighted as operational carbon,” she explains.
While Amarpreet Sethi, BEMP, HBDP, performance design leader, principal, DLR Group,
Seattle, acknowledges that some effort is being
made in this realm, information is lacking in
embodied energy for mechanical, electrical
and other trades.
“The focus primarily has been on structure and civil, which is a very large part of the
embodied energy for buildings, but the mechanical systems include refrigerants, which can have
a large global warming potential and a long-term
impact due to the longevity of the infrastructure

that is selected by the building type.”
As a call to arms, BuildingGreen, a wholistic
sustainability resource community for architects, recently released a report urging the
industry to proactively address this issue.
In the grand scheme of things, Ekman says
the importance of carbon has to be elevated
and there is a need to reduce a carbon footprint
on an organizational level. “I believe businesses
are the only current actor that possess the agility, speed and innovation needed to address our
shared issues. To do this, carbon needs to be an
explicit and clear value.”

Product Programs
In terms of programs and tools available to assist
building teams with addressing this challenge,
Architecture 2030 added the Challenge for
Products, a couple of years back, inviting manufacturers to complete an International Standards
Organization-compliant Environmental Product
Declaration (EPD) or minimally, a third-party verified Life Cycle Assessment (LCA) calculating the
carbon-equivalent footprint of a product.
While not specifically endorsing building
products, nor verifying or certifying that those
products meet the reduction targets, the program recognizes companies that have committed to the Challenge’s reduction goals, and lists
information about their products including LCAs
and EPDs.

RESOURCES

RELEVANT DEFINITIONS AND RESOURCES

The myriad of initialisms and acronyms associated
with resources dedicated to product life cycle
and performance can be intimidating, or at least
cumbersome, so the following is a brief scorecard.

LCA: LIFE CYCLE ASSESSMENT

According to the Global Development Research Center, it determines the impacts of products, processes
or services, through production, usage and disposal.

www.gdrc.org
EPD: ENVIRONMENTAL
PRODUCT DECLARATION

A certified document that communicates transparent
and comparable information about the LCA and environmental impact of a product. Many entities, including
UL, offer such a service.

www.industries.ul.com
CARBON SMART MATERIALS PALETTE

The site breaks down the carbon impact of various
building materials and offers design strategies
and comparisons.

www.materialspalette.org
REVIT PLUG-IN TALLY

An app that allows designers to pull material quantities
from Revit to create an accurate bill of materials.
Kieren Timberlake’s site explains it well. (Search:
“Tally”)

www.kierentimberlake.com
1-CLICK LCA

Another app from Autodesk, this Revit plug-in delivers
automated LCA and life-cycle costing from your
models.

www.apps.autodesk.com
ATHENA INSTITUTE

The organization offers a wealth information, including
LCA-based tools for whole buildings and assemblies.

www.athenasmi.org
MATERIALS MATTER

An AIA initiative offering education on materials and
products, as well as courses on how to use materials
more effectively.

www.aia.org
BEES: BUILDING FOR ENVIRONMENTAL
AND ECONOMIC SUSTAINABILITY

The organization’s BEES software brings
a powerful means for selecting cost-effective,
environmentally preferable building products.

www.wbdg.org
EC3

EC3 is a whole-building and material-specific
embodied carbon benchmarking tool.

Image courtesy: HOK

www.c-change-labs.com

LOWERING TRAVEL’S FOOTPRINT

In selecting a sustainable, responsibly harvested wood structural system for Seattle-Tacoma International Airport
Concourse D Annex, HOK delivered a highly sustainable design.
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CARBON REDUC TION

ATLANTA AIRPORT

For the design of Landside Canopies at
Hartsfield-Jackson Atlanta International Airport,
HOK’s STREAM multi-attribute optimization tool
helped the building team minimize disruptions to
airport operations, saving millions of dollars in
construction costs.

LESSONS LEARNED

Client education, “change management,” if you will,
is critical to 2030 objectives, says HOK’s Landreneau, for five reasons:
1. A majority of client user groups have never
occupied a new workspace or building, or have
not in decades.
2. Most occupants don’t know how to participate
in building performance and optimization.
3. Most occupants aren’t engaged by facilities staff
or building engineers.
4. Retro-CxA’s say 90% controls, sensors and set
points are overridden.
5. Occupant behavior and plug loads can account
for up to 50% of building energy demand.

A New Carbon Impact
The group added yet another program recently,
the Carbon Smart Materials Palette—which identifies high-impact building materials and the attributes that contribute to their carbon impact—and
provides strategies and options for reductions in
their emissions.
“The Palette is designed to support and
complement LCAs and EPDs, while providing
guidelines for low/no carbon materials selection
and specification,” says McDade. “The Palette

While there is development of tools and
programs, the industry still has a long
way to go before it can generate truly reliable data for the embodied energy
in building designs.
also introduces materials that naturally sequester
carbon, and provides whole-building embodied
carbon reduction strategies.”
McDade adds that efforts are ramping up to
provide high-impact and scalable LCA- and EPDbased tools, including an exciting new effort being
led by Skanska and the Carbon Leadership Forum
to develop a free, open-source, fully transparent
and easy to incorporate tool into standard practice
for whole-building and material-specific embodied

01 . 2019

1901APFEA02.indd 47

carbon benchmarking; it is called EC3.
Similarly, AIA 2030 offers a “Materials
Matter” series that discusses the next stage of
the carbon neutral push with regards to healthy
materials and embodied energy which is currently not easy to quantify.
On a smaller scale, Landreneau adds that
LCA tools such as Revit’s plug-in Tally, and
1-Click LCA, are available. Also, the Athena
Sustainable Materials Institute, and the National
Institute of Building Sciences, the latter by its
BEES software (Building for Environmental and
Economic Sustainability), are building data platforms to help design teams make well-informed
design decisions about structural systems and
enclosures, in addition to finish materials.
While Sethi acknowledges the development
of these tools and programs, he states that the
industry still has a long way to go before it can
generate truly reliable data for the embodied
energy in building designs.
Putting things into perspective, he says
baselines are starting to be set, as is comparative analysis for product selections, at the least.
But with regards to embodied energy, things
now are “where EUI numbers and energy discussion was roughly 10 to 15 years ago.”
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Other Initiatives

Design Firms Step Up
Beyond the development of these programs,
leading design firms are taking the carbon issue
quite seriously. HOK, for example, since signing
on to the 2030 commitment in 2010, reports
100% of its projects to the AIA each year,
no matter what type of project or where it is

“We need net-zero hospitals, airports,
universities, hotels, corporate headquarters, manufacturing complexes,
transit system and everything in
between.”
—Anica Landreneau, Sustainable Design Leader, HOK

located. “We have gone from a portfolio reduction average of 29%, to 55% from the 2030
baseline in just a few years by focusing on performance targets and integrative design,” says
Landreneau. “We hope to be 60% to 65% better
than the baseline in 2018.”
Additionally, HOK signed the International
Living Future Institute’s Paris Solutions, and
has committed to the Carbon Smart Building
Declaration, which adds a commitment to make
existing buildings carbon neutral by 2050, in
addition to the 2030 commitment for new construction that the firm has already undertaken
through the Architecture 2030 and AIA 2030
programs.
Sharing best practices is also part of the
firm’s culture, and along those lines, HOK has
developed a multi-attribute optimization tool
called STREAM that helps its architects, engineers and clients concurrently examine factors
such as constructability, cost and environmental
performance, to help determine the right solutions for challenging projects. Offering details,
Landreneau explains that the program can
simultaneously design a structural solution,
select the best material for the application,
reduce the volume of materials needed, optimize form and orientation for solar control and
thermal comfort, reduce both embodied and
operational carbon emissions, address resiliency, reduce construction time and cost,
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while enhancing aesthetics and safety.
“With STREAM we can evaluate thousands
of geometries, variables and performance metrics, review thousands of design adjustments
and real data points to evaluate the viability of
a system as well as its cost, embodied energy
and energy use implications,” she explains. “We
can ensure that every building system works
together as an integrated whole.”
Meanwhile, HKS adopted the 2030
Challenge back in 2007, and in 2017, reported
74.4 million gross sq. ft. to the program. To support highly sustainable designs, the firm has a
team of energy analysts on staff to drive energy
and carbon reduction strategies across the firm
through its 10-person DesignGreen studio.
Similarly, DLR Group was one of the early
signatories to Architecture 2030. “Our firm has
also invested in a Sustainability Forum and in
its own high-performance design team made
up of full-time experts who focus on building
performance. Our performance design program
requires that each project has a performance
design analyst on the project at least to some
degree. This role provides early engagement
using energy modeling, daylighting and thermal
comfort analysis to inform design both from an
architectural and from an engineering system
standpoint,” states Sethi.

Manufacturers Make a Difference
Manufacturing, too, have a large role in this process. Both Signify and Shaw Contract signed
the World Green Building Council’s (WGBC) Net
Zero Carbon Buildings Commitment. The program directs signatories to set ambitious targets
to eliminate operational carbon emissions from
their building portfolios of over 10-million sq. m
by 2030.
In 2018, all of Shaw Industries’ commercial
manufacturing locations achieved carbon neutrality, i.e., net-zero carbon emissions, through
energy-efficiency efforts, onsite renewable
energy generation/renewable energy and carbon credit purchases. “The company’s entire
GHG emissions footprint has been reduced by
32% from its 2010 baseline through our energyefficiency efforts, switches to lower emitting
fuels and investment in technologies such as
combined heat and power,” reports Virgo.
As for Signify, they are one of the three
founding signatories to the WGBC Net Zero
Carbon Building Commitment, and as part of
the company’s “Brighter Lives, Better World”
sustainability program, they are well under
way to becoming carbon neutral by 2020
in all operations.

MANUFACTURERS MAKE PROGRESS

Photo courtesy: Shaw Contract

In addition to the Carbon Smart Materials
Palette program, Architecture 2030 also
recently launched ZERO Code, a national and
internationally applicable zero-net-carbon
building standard. McDade explains that the
ZERO Code incorporates current cost-effective,
energy-efficiency standards with on-site and/
or off-site renewable energy provisions, making
it immediately adoptable with a pathway to ZNC
new construction for all buildings globally.

SHAW CONTRACT

Post-consumer carpet tiles and post-industrial
waste is reclaimed and recycled at Shaw's plant
in Adairsville, Ga.
2010-2018

32%

decrease
GHG footprint

Shaw Industries’ commercial manufacturing locations achieved carbon neutrality, i.e., net-zero carbon
emissions, through energy-efficiency efforts, onsite
renewable energy generation and renewable energy
and carbon credit purchases. “The company’s entire
GHG emissions footprint has been reduced by 32%
from its 2010 baseline through our energy-efficiency
efforts, switches to lower emitting fuels and investment in technologies such as the combined heat and
power,” reports Virgo.

KINGSPAN

Kingspan’s Australian factory, in Summerton, uses
daylighting, LEDs and Kingspan insulation products
throughout. The facility is almost completely reliant on
passive technologies and site-generated energy. With
the inclusion of roof-mounted PV, Kingspan is focused
on reducing its total energy footprint, and it aims to
achieve net-zero energy at all manufacturing sites.
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Where to Go from Here

Clients need to demand this level of design
in RFPs and in the design process.
 Designers need to engage even more deeply
with energy modeling and an integrated
design process, and be accountable to energy
performance.
 Municipalities need to support and enforce
the highest level of regulation and energy
code.
 Global business needs to engage in meaningful environmental and social governance.
 The fi nancial markets need to use environmental and social governance reporting as
a means of directing investment toward longterm, high-value business performance.


Landreneau believes that the industry
needs to look at district and community energy
solutions, storage and grid interfaces, smart
technology, electrification of automobiles,
urbanization of global communities—and most
importantly—bring existing building stock into
a carbon-neutral future.
Furthermore, Landreneau says advanced
building codes, and net-zero and net-positive
building standards, should be incentivized to
pull the market forward. Along these lines, she
adds there must be more transparency. “All
buildings over 10,000 sq. ft, should disclose
their energy and carbon performance through
an online public database. How much each
building contributes to climate change through
operational and embodied carbon should be
publicly accessible information.”
But, according to Signify’s Kreissler, the
industry requires more than that. In order to
meet climate targets, she says a combination
of “carrot,” financing and renovation stimuli,
as well as “stick,” in the form of regulation and
policy measures, that are tailored for residential, commercial and public-sector buildings,
is needed. “Voluntary measures are not going
to be sufficient in reaching the speed and the
depth of the transition that is needed. We need
to bring those key actors that own most of the
building stock on board. In addition to substantially lowering the energy bill and decreasing
the CO2 impact, helping to limit global warming to 1.5˚C, building renovation has additional
strong positive proof points for building owners,” says Kreissler.
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Looking further into the future, Ekman
asserts that by the time we reach 2050, the
industry needs to be talking more about carbon
drawdown strategies, not about reductions or
mitigation. “It is abundantly clear that doing
less bad is not sufficient. We will need a generous spirit and a collective creativity focused on
a prosperous and sustainable future … for all.
There simply is no other choice.”
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CLIMB EVERY MOUNTAIN

KACHUMBALA
MATERNITY UNIT

HKS’ net-zero energy,
net-zero water design for
the Kachumbala maternity unit in Uganda features daylighting, natural
ventilation and rainwater
harvesting cisterns.

HOK’s internal tracking of its own performance in lowering the EUI of its clients’ projects over the past few
years reflects a steady improvement, well above the
AIA average, but not quite to the AIA 2030 target goal,
meaning more aggressive design, even from proactive
2030-committed firms, is required.

Photo courtesy: HKS

While this sampling of efforts is commendable,
the fact remains that the building industry is not
on track to achieve the targeted carbon neutral
goal by 2030.
Laying out a list of what needs to be done in
order to push in this direction, Ekman states:
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PASSIVE COOLING

Photo courtesy: HOK

For this adaptive reuse
project of two World
War II-era airplane
hangars by HOK, the
LEED Gold National
Oceanic and Atmospheric Administration’s Inouye Regional
Center features
Hawaii’s first hydronic
passive cooling unit
system—using chilled
water from a nearby
building and natural
ventilation to condition
the space through
an underground air
distribution system—
a skylight diffuser system virtually eliminates
the need for artificial
light during the day.
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