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A LOOK BACK AT 2022
Below is a summary of the accomplishments and 
progress we made in the past year. We are happy to 
report that we met the measurable goals of our 2022 
Embodied Carbon Action Plan (ECAP) with the 
following highlights: 

• MKA partnered with Hines to develop the 
Hines Embodied Carbon Reduction Guide, 
which was published for public access on Earth 
Day. This document provides an overview of 
the built environment’s role in climate change, 
how to measure carbon, and ways to reduce 
embodied carbon. Not only does the guide 
set the standard for Hines projects, but it also 
helps educate the larger AEC industry. Since 
its release, the guide has been referenced and 
used by project clients, architects, and general 
contractors.  

• We crafted a forest sourcing disclosure 
questionnaire and began implementing it 
on projects involving timber materials. The 
questionnaire assists in a comparative and 
competitive bid evaluation of the climate smart 
and ecological impact characteristics of the 
timber sources. 

• MKA’s standard general notes were updated 
to prioritize performance-oriented concrete 
specifications, which results in more cost-
effective and carbon-efficient mix designs. 

• Using Whole Building Life Cycle Analysis 
(WBLCA) data from several projects, we 
developed a WBLCA basis of analysis 
template, which establishes guidelines and 
assumptions made during the analysis. This 
standard template will inform the methodology 
for future WBLCA and ensure metrics between 
projects can be compared consistently.

• MKA’s ECAP champion (Catherine Cai) and 
ECAP mentor (Don Davies) reviewed and 
provided feedback for Buy Clean and Buy 
Fair policy and Build Clean policy, which 
is proposed legislation in Washington state 
promoting the use of materials manufactured 
with high environmental and labor standards. 

• We advocated for the use of EPDs during 
concrete procurement and recommended 
our projects also consider Global Warming 
Potential (GWP) when selecting suppliers 
rather than cost only. MKA worked directly with 
contractors and suppliers to develop low-carbon 
mixes that met the structural performance 
requirements. 

• The MKA Foundation provided Building 
Transparency (BT) with $50,000 to further 
fund LCA and embodied carbon estimation 
tools. This “Carbon Results Framework” 
project will create a framework for advanced 
embodied carbon results visualization, including 
viewing results as a range rather than a single 
deterministic value. This framework will be 
utilized by BT’s suite of tools, including EC3 and 
tallyCAT.

• MKA co-authored or contributed to various 
articles in support of prioritizing sustainable 
construction. 

– Holding Back the Tide (Civil Quarterly, 
published March 2022)

– Throwing Down the Gauntlet (Engineering 
News-Record, published Dec. 26, 2022 to 
Jan. 2, 2023)

– Why Wood Isn’t Enough (Engineering 
News-Record, published Jan. 3-17, 2022)
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THROWING DOWN 
THE GAUNTLET

ENGINEERS SET NEAR-IMPOSSIBLE GOAL TO ELIMINATE 
EMBODIED CARBON IN NEW STRUCTURES BY 2050

(P.32)

ALSO INSIDE:
FOURTH 

QUARTERLY
COST REPORT

(P.19)
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BUILDING A LOWER CARBON FUTURE

FOUR STRUCTURAL OPTIONS 
FOR SHRINKING A BUILDING’S 
CARBON FOOTPRINT

Viewpoint Timber Bamboo and Sustainable Buildings  By Donald W. Davies

Why Wood
Isn’t Enough

N
o single building type or material will allow us to build our way 

out of our climate and decarbonization challenges. We need 

to reuse and renovate what we already have, and when we 

do build new, we need to work with each material for what it does 

best—creating hybrid building solutions that optimize at every turn.

Timber bamboo is an important 

underexploited resource that 

could do much to help. We focus 

on fibers like timber pine today 

because it has predictable proper-

ties that are in abundant, although 

not unlimited, supply and can be 

beautiful if left exposed. Multiple 

species and grades exist.

To work around timber 

pine’s inherent flaws, engi-

neered wood products 

such as glulam beams and 

mass plywood panels often 

mix timber species and 

grades. Similarly, veneers 

and pressed laminates 

minimize the impact of timber 

pine board flaws and achieve better 

use of the fibers. 

If we are not careful, however, 

we will quickly exhaust timber 

pine faster than we can grow it. 

With our appetite for more tim-

ber products, the not-unlimited 

supply is shrinking faster than we 

would like to admit. Forest recov-

ery time after the now perennial 

wildfires is measured in decades, 

and we don’t have a fast-moving 

fix when that damage is done.

While wood is good, and re-

sponsibly sourced mass timber 

and timber pine will help our 

lower-carbon building efforts, 

they are not enough.  To buy 

more time, let’s expand our think-

ing beyond timber pine to include 

other rapidly grown fibers that are 

If you have an idea for a column, please  

contact Viewpoint Editor Richard Korman  

at kormanr@enr.com.

even stronger and faster growing, 

an approach called fiber optimiza-

tion. It means using the best ma-

terial for each load application 

and using the fiber where its me-

chanical properties are most ap-

propriate.

Fiber optimization also entails 

balancing the carbon and other 

impacts associated with creating 

and harvesting the fibers. That 

means when two wood species per-

form the same structurally, we ide-

ally want to specify the stronger 

and faster-growing species.

Timber bamboo is one of na-

ture’s fastest-growing structural 

fibers. It can reach over 100 ft in 

height and can be harvested annu-

ally, growing back the following 

year. The secret is in its grassy 

roots, which don’t die and don’t 

need to regrow after each harvest. 

As bamboo’s root structure ma-

tures, the above-ground biomass  

grows faster and more efficiently if 

water and nutrients are available to 

sustain it. As a result, the volume 

of bamboo fibers grown in four to 

seven years equals the volume of 

timber pine fibers grown in 40 to 

60 years.

Location Matters

Timber bamboo favors moist, hu-

mid areas closer to the equator. 

The southeast U.S. and many parts 

of Central America, the northern 

regions of South America and 

greater Southeast Asia all have 

prime bamboo-growing regions. 

Some fallow cotton and citrus 

plantations within the U.S. have 

started experimenting with grow-

ing it, but the American market for 

the material is in its infancy. 

If bio-based solutions are es-

sential to our future built envi-

ronment, with an unlimited de-

mand for limited resources, the 

faster we move toward growing 

and using more timber bamboo, 

the better. Its mechanical proper-

ties match or typically exceed 

timber pine. 

But like other products, timber 

bamboo must be milled and man-

ufactured into familiar shapes and 

forms before being incorporated 

into modern, western-style build-

ings. As with any engineered 

“wood” product, it also must pass 

extensive structural and safety 

tests to meet the various require-

ments in building codes. 

A few pioneering companies 

are introducing timber bamboo 

into the North American market, 

but if we are to expand its use, we 

need more support for early 

adopters and more creative, fiber-

optimized designs that include 

more than just timber pine. 

Buildings produce nearly 40% 

of all greenhouse gases annually. 

Given the accelerating signs of 

climate change, how we create 

and maintain the built environ-

ment is critical to finding solu-

tions for where we go next. We 

need to accelerate the use of fiber-

optimized design and timber 

bamboo—and we don’t have time 

to waste. n

Donald W. Davies, PE, SE, is presi-

dent of Seattle-based engineer Mag-

nusson Klemencic Associates. He can be 

reached at ddavies@mka.com.

DAVIES

68 n  ENR n January 3-17, 2022  enr.com

 enr.com  December 26, 2022/January 2, 2023  �  ENR � 33

and fragmentation.“We’re knocking down the silos of a traditionally 

segmented industry and building a tent around sustainability,” says Luke 

Lombardi, senior sustainability consultant with signatory Buro Happold.

One problem is that “there’s often a misperception of what low-carbon 

construction means,” says Donald W. Davies, president of SE 2050 sig-

natory Magnusson Klemencic Associates (MKA). “Many think it is more 

expensive and takes longer,” which is not always the case, he adds.

SE 2050’s interim goal is to halve carbon content by 2030. Some 

signatories are already reducing carbon footprints by 10% to 20%—

or more. On LeMessurier’s Boston University Center for Comput-

ing & Data Sciences—just completed—the reductions in individual 

select concrete com-

ponents varied be-

tween 15% and 35%, 

with reductions in 

portland cement con-

tent between 40% and 

70%, says Gryniuk. 

Still, the LeMessu-

rier numbers are an ex-

ception. The structural 

design community as a 

whole has yet to make 

a dent in structural embodied carbon, which, according to Gryniuk,  

accounts for about 40% of the total embodied carbon in a building.

“As a profession, we’re still in the ‘understand’ phase’” of em-

bodied carbon reduction, adds Jeseritz. 

“We need to educate an entire industry never taught this in 

school,” says Davies. “And we need to create standards, so we are 

operating from a common platform.”

Until recently, operational carbon—greenhouse gases (GHGs) 

emitted during building operations—was the focus of the green-build-

ing movement. Structural engineers felt left out.

No more. The SE 2050 signatories—many direct competitors—

see a golden opportunity for the profession to take the lead on sustain-

able structures. Toward this, they are working together on several 

fronts, promoting SE 2050’s mission “to transform the practice of 

structural engineering in a way that is holistic, fi rm-wide, project-

based and data driven.” And they are doing this as volunteers.

Embodied carbon is defi ned as GHG emissions—mostly carbon 

dioxide—arising from the mining, manufacturing, transportation, 

installation, maintenance and disposal of building materials and 

products, expressed as global warming potential (GWP).

GWP is set through a whole-building life-cycle assessment—

a systematic way of compiling and analyzing all the inputs, out-

puts and potential environmental impacts of a building. Product 

or material LCAs produce “ingredient labels,” called environ-

mental product declarations (EPDs), that list GWPs. 

The higher the num-

ber, the greater the 

GWP. For example, in 

2021, according to the 

Portland Cement Asso-

PROGRESS

IN HOUSTON

1550 on the Green, 
about to top out, is 
the fi rst project in 
the city to require 
environmental 
product declarations 
for its concrete 
mixes.

CHOOSING BY ADVANTAGES

Opt. 1  All mass timber structure
Opt. 2  Hybrid steel frame with mass timber fl oors
Opt. 3  Steel frame with composite slab on deck
Opt. 4  Cast-in-place reinforced concrete

OPTION 3 OPTION 4

REBAR

STRUCTURAL 

STEEL

GLULAM

CLT

PART FIVE 

OF A SERIES

BUILDING 
A LOWER 
CARBON 
FUTURE

U.S. STRUCTURAL ENGINEERS GRAB 
THE REINS OF EMBODIED CARBON 
REDUCTION IN NEW BUILDING 
STRUCTURES, SETTING AN 
AMBITIOUS GOAL TO GET TO 
ZERO CARBON BY 2050 

By Nadine M. Post
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W
alking to work one November morning, 

structural engineer Chris Jeseritz was buoyed 

by a Nelson Mandela quotation on a digital 

sign on the side of a Seattle offi ce tower: “A 

winner is a dreamer who never gives up.”

The quote resonated with Jeseritz. His 

fi rm, PCS Structural Solutions, is committed 

to pursuing an extremely ambitious sustain-

ability goal, which even Jeseritz considers a 

near-impossible but worthy pursuit. PCS has pledged to eliminate 

embodied carbon in all its projects by 2050. “The subject of sustain-

ability is so important,” says Jeseritz, PCS’ sustainability team leader. 

PCS isn’t alone in its quixotic pursuit of zero-carbon structures. 

It is one of 101 structural fi rms that have, to date, become signatories 

of the Structural Engineers 2050 Commitment Program, an initia-

tive of the Structural Engineering Institute of the American Society 

of Civil Engineers (see p. 35). 

The SE 2050 program is a response to the Carbon Leadership 

Forum’s 2050 Challenge, which  states that “all structural engineers 

shall understand, reduce and ultimately eliminate embodied carbon 

in their projects by 2050.”

“We know this is an insane goal but we have no choice,” says Mike 

Gryniuk, a principal at LeMessurier and chair of the two-year-old 

SE 2050 program. “If we don’t start pulling this community together 

and go after a challenging goal, we are going to have some serious 

societal issues,” regarding global warming, he asserts.

Not everyone thinks the challenge is an impossible one. Jordan 

Woodson, an associate at SE 2050 signatory Arup, thinks it is “achiev-

able, but will take buy-in from more than the structural engineers.”

Success relies on many factors, such as the greening of the power 

grid, in addition to support from owners, developers, architects, con-

tractors, material suppliers, fabricators and manufacturers.  

Structural engineers are not blind to the obstacles to the prolif-

eration of zero-carbon building structures. These includes the con-

struction industry’s  inertia, resistance to change, fear of taking risks 

RAMPING UP 
SUSTAINABLE 
STRUCTURES OPTION 1 OPTION 2

Q2 2022 Business Conditions, 
Including Skilled Worker 
Shortages and Their Impacts

New Data on Jobsite 
Technology Trends

Resiliency and Civil 
Construction: New Data, 
Shoreline Resilience and 
a Groundbreaking Water 
Treatment Plant Case Study

Top States for Infrastructure 
Spending Per Capita

F O U N D I N G  P A R T N E R P L A T I N U M  P A R T N E R

ISSUE 3 2022

R E S E A R C H  P A R T N E R S
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A CLOSER LOOK

Sea levels on earth have risen about seven inches 
since the start of the 20th century, and with global 
heating they continue to rise. Amplified storm 
surges and increasing frequency and intensity of 
storms are compounding the impacts, eroding 
shorelines, damaging property and infrastructure, 
and displacing people from their communities. “We 
as a society have built significant improvements 
at and near sea level,” says Matthew Jones, a 
senior principal with Seattle-based Magnusson 
Klemencic Associates (MKA). These include 
gravity-based wastewater treatment facilities 
(which logic locates at low levels), roads and 
other transportation infrastructure, as well as 
residences, businesses, waterside public spaces 
and cultural assets. “The question now,” says 
Jones, “is what are the interventions that can 
protect these?”

Historically, shoreline protection has relied on 
hard strategies, such as bulkheads, flood walls 
and seawalls, that create a barrier between land 
and water. In many circumstances, however, 
connective, “soft” strategies, such as living 
shorelines (a broad term that encompasses a 
range of stabilization techniques comprising 
elements like native plants, sand, oyster reefs or 
rock sills) are proving to be more effective and 
more versatile. “Some of the problem with the 
traditional hardened approaches to shoreline 
stabilization is that they don’t absorb wave 
energy; they reflect it,” Carolyn Currin, a research 
ecologist with the National Oceanographic and 
Atmospheric Administration (NOAA), says in a 
NOAA podcast, “and so you end up getting scour 

Holding Back the Tide 
Innovative Strategies for Resilient Shorelines 
By Katharine Logan
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LESSONS LEARNED

MKA believes reflecting on and sharing lessons learned is essential to the industry’s 
continued advancement. Below are some of our learnings:

• To help clients decide on an embodied carbon reduction strategy, it is helpful 
to simplify the alternatives down to a few specific options (e.g., a low-reduction 
and high-reduction option). Presenting strategies in terms of no- to low-cost 
versus added cost options can be beneficial for evaluating cost benefits. 

• Motivating change in certain, well-established material industries will take time. 
To effect impactful industry-wide change, multiple strategies and material types 
will need to be engaged.

• Construction means and methods play a role in embodied carbon reduction, 
especially for concrete. Forming, shoring, and/or high early strength 
requirements can drive the mix design requirements. Therefore, participation 
from the contractor and their construction means and methods input is 
important to the embodied carbon strategy. 

• Few projects are measuring A4-A5 embodied carbon. In some cases, that 
contribution to total embodied carbon can be non-trivial. As there are 
limitations in current measurements, comparisons at this stage may not be 
accurate.

• Project quantities and GWP data must be tracked using the same set of 
assumptions for it to yield consistent comparisons.

• Requesting performance-based metrics for concrete mixes may be a more 
effective embodied carbon reduction strategy than specifying GWP targets.

• Defaulting to mass timber is not always the most sustainable solution; choosing 
the right material from the right source for the right element can result in even 
greater embodied carbon reduction.
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MKA is committed to increasing our internal engagement and understanding of 
embodied carbon. Our daily design decisions and actions have significant down-
stream impacts on the carbon footprint outcomes of our work. It is imperative 
that MKA’s engineers are all individually aware of these impacts and work to 
responsibly reduce them where possible. 

With that commitment in mind, MKA operates a Sustainability Technical 
Specialist Team (TST), led by Catherine Cai, our Sustainability Champion. 
Catherine is an experienced resource and advocate for embodied carbon 
education and reduction. In her project work, she helps clients identify embodied 
carbon reduction opportunities and coaches teams through best practices in 
tracking and reporting embodied carbon.  

Under Catherine’s leadership, the TST’s main initiatives are to share industry- and 
firm-wide innovations, advance embodied carbon reduction strategies, discuss 
case study lessons learned, and be a resource for project teams and the rest of 
the firm for MKA’s sustainability initiatives. The TST also leads the development of 
an internal workshop focused on embodied carbon tracking, management, and 
reduction, which will become an essential part of MKA’s technical development 
training. 

Catherine also extends her expertise beyond MKA, as she is 
actively involved in the Carbon Leadership Forum, serves as 
a committee member of SE 2050, and contributes to larger 
discussions involving developers, architects, contractors, 
and engineers through the Seattle Carbon Coalition.

Our daily design decisions and actions have 
significant down-stream impacts on the 
carbon footprint outcomes of our work. It is 
imperative that MKA’s engineers are all 
individually aware of these impacts and 
work to responsibly reduce them where possible.

OUR APPROACH  
TO EDUCATION

Catherine Cai, PE, SE
MKA’s Sustainability Champion
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ENGAGING OUR 
COMMUNITY

The commitment to embodied carbon reduction requires industry-wide 
collaboration. To be most effective in our commitments, MKA believes we 
should begin with client education. As part of this, we are actively developing 
presentations and other resources to inform clients on project- and material-specific 
embodied carbon reduction strategies that can bring added value to our buildings. 

Beyond our project work, MKA is also committed to providing financial 
sponsorship and collaborative, in-kind structural and civil engineering 
support for research that leads to non-proprietary and collective-action industry 
advancements. We also provide technical support and engagement in city and state 
legislation and building code development related to embodied carbon strategies. 

Research being conducted at UC Berkeley on structural materials 
and structural systems, funded by the MKA Foundation.
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CONSTANT REDUCTION

As we set our sights on net zero carbon projects, MKA is implementing strategies to 
progressively reduce embodied carbon on our projects. Within the Sustainability 
TST, material-specific champions will stay current on the latest low-carbon innovations 
and advocate for the use of these innovations on specific projects. Standard 
specifications are being updated frequently to implement state-of-the-art reporting 
requirements and embodied carbon reduction strategies, which allows continuous 
improvement in carbon reductions.

MKA recognizes that early consideration of carbon can significantly impact 
specific projects. For this reason, MKA will add a sustainability component to our 
quality control review during early project stages. Input from the Sustainability TST and 
material-specific champions will be leveraged, and carbon reduction strategies will be 
shared with the broader design team. MKA will also lead design charettes on select 
projects to help architects and contractors identify carbon reduction opportunities.

MEASURABLE PROGRESS

Measuring material quantities accurately from early design through 
construction is an integral step in implementing carbon reduction 
strategies. Over many decades, MKA has maintained a detailed 
database of structural material quantities that helps the firm evaluate the 
impact of carbon reduction strategies based on real project data.

For select projects, the project team conducts structural material quantity 
take-off and embodied carbon tracking at the end of each major project 
phase, concluding in as-builts. The A1 to A3 product stage tracking uses industry-
average Environmental Product Declaration (EPD) data, for establishing project 
embodied carbon baselines during design. As material suppliers join the project, the 
tracking incorporates EPDs specific to products and regions. 

MKA engineers from the Wood and Sustainability TST participate in a site 
tour to observe mass timber construction at an eight-story residential project.

Over the past several years, MKA has standardized embodied carbon 
tracking and reporting, which has led to the development of in-

house tools and formulation of MKA’s Whole Building Life Cycle Analysis 
template. The template will be used as a basis of design for MKA’s embodied 
carbon studies to ensure the consistent comparison between projects. Furthermore, 
the template is a resource for MKA engineers to better understand embodied carbon 
tracking and reporting methodologies.

MKA 
BELIEVES: 

“If you can’t 
measure it,  
you can’t 

manage it.”
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ELECTIVES

EDUCATION
• Develop an internal workshop focusing on embodied carbon education, 

management, and reduction.

• Provide educational opportunities to employees by offering quarterly presentations 
from external sustainability experts.

• Designate an Embodied Carbon Reduction Champion and material-specific 
experts.

• Continue to operate a Sustainability Technical Specialty Team.

REPORTING
• Implement material quantity tracking, carbon measuring, and reporting through 

the design phases on select MKA projects. At least four projects will be submitted 
to SE 2050 for inclusion within their database. To ensure the quality and integrity 
of the data, MKA will submit A1 to A3 Product stage data on built projects only.

MKA’s Juliette Peyroux, PE, SE, presents “Raising the Bar by Lowering the Carbon” during the 
Airport Consultants Council, Planning Design & Construction Symposium in Anaheim, CA.

• Continue in-kind support and/or fund the advancement and development of non-
proprietary open-source embodied carbon and LCA tracking tools such as EC3, 
EPIC, UpStream, and tallyCAT. 

REDUCTION
• Lead sustainability design charettes on select projects and explore different design 

options with embodied carbon as a performance metric, to help clients identify 
carbon reduction opportunities. 

• Add a sustainability component to our standard quality control review process to 
make it easier to make early design decisions based on embodied carbon.

• Continue to review our standard specifications to incorporate up-to-date embodied 
carbon performance requirements.

• Continue to support performance-based design seismic, wind, and fire standards 
which help reduce material usage by allowing optimized designs.

• Advocate for the use of a forest sourcing/disclosure questionnaire on mass timber 
projects.

ADVOCACY
• Describe the value of SE 2050 to clients and develop creative marketing materials 

with effective data visualization that educate them on project- and material-specific 
embodied carbon reduction strategies.

• Advocate the use of EPDs within the procurement process for all material types.

• Maintain MKA’s active involvement in our community by showing in-kind and/or 
financial support to embodied carbon organizations and providing feedback for city 
and state legislation and building code development.

• Continue to declare MKA as a member of the SE 2050 Commitment on our website 
and in proposal language.
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