
10/18/2021

1

1page

Getting to Zero
Uncovering Hidden Carbon: The Role of 
Embodied Carbon in Net Zero Calculations
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The building and construction industry is responsible 
for nearly 40% of global greenhouse gas emissions. 

For building materials, carbon is released in two stages: 

• Operational Carbon: 
• The GHGs emitted during the lifetime use of a 

building. 
• Embodied Carbon

• The carbon footprint of a material; considers 
all GHGs emitted throughout the product’s 
value chain, manufacturing, installation, 
replacement and end of life disposal. 

Embodied carbon is the most urgent opportunity, as 
building material manufacturing makes up 11% of total 
GHG emissions. 
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The Carbon Opportunity of Our Buildings
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What is the EPD?
Type III label, third party verified, and internationally recognized 

A single transparent disclosure of a product’s impacts throughout its life cycle.

EPDs are an evaluation tool to help manufacturers, purchasers, suppliers and 
distributors from government to institutional facilities evaluate a product’s 
characteristics.  Further, they enhance awareness of the overall impact of a product.

EPDs can represent one product, a group of similar products from one or more 
manufacturer’s site, or multiple manufacturers (e.g. an industry average EPD)
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EPDs are based on the underlying science of LCA
Life Cycle Assessment provides a way for us to understand the impacts of a product across its value 
chain. The LCA is the structure for identifying and assessing the many environmental impacts 
products have and is the core of the EPD.

LCA seeks to establish a link between a system and potential impacts. The LCA provides a 
systematic procedure for classifying and characterizing these types of environmental effects.
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What’s in an EPD?

An EPD contains:

• General declaration information

• The product definition and information about 
building physics

• Declared or functional unit of assessment (e.g. 
m2 of installed product, 1 ton, 100,000 hand 
drying instances)

• Information about basic materials and the 
materials’ origins

• A description of the product’s manufacturing 
and processing

• Information about installation, in-use conditions 
and end of life

• LCA results by impact category by life cycle 
stage, and

• Testing results and verifications.
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EPD scope

Defines which product life cycle phases are included in the EPD

• Product Stage (Modules A1-A3): Raw Material and Manufacturing (required)

• Construction Stage (Modules A1-A4): Transportation and Installation

• Use Stage (Modules B1-B7): Use, Maintenance, Repair, and Replacement

• End of Life Stage (Modules C1-C4): Demolition, Waste Processing
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Results are presented by impact category across each life cycle module.

Production 
modules

Installation 
modules

Use 
modules

End of life 
modules

The Life Cycle Assessment describes the 
environmental impacts that result from the 
manufacturing, transport, installation, use, and 
disposal of the product. Over 76% of the primary 
energy is in the production stage of the life cycle 
with small contributions from the installation, use 
and end of life stages as seen in the bar graph.
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EC3, the Embodied Carbon Calculator for Construction

Industry is moving towards using software tools to 

calculate and track their own carbon footprints, create 

supply-chain specific product EPDs, and provide this 

information to tools such as EC3.

EC3 is:

• A climate impact toolkit

• A database of verified EPDs

• A construction industry collaboration

• Provides a way for designers to calculate the embodied carbon impacts 

of buildings based on specific products and materials

This is increasingly important as legislation such as 

the Buy Clean California Act, AB 262, will require 

product EPDs that are facility specific.
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EC3 is a building 
optimization tool 
that uses EPD data 
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EC3 allows users to 
specify materials 
with the lowest 
embodied carbon by 
allowing comparison 
between products
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How EC3 works: Understand range of GWP/unit of material to set baselines 
and targets.

Baselines and targets can be optimized/lowered over time as more EPD 
data is available and lower carbon options come to market.
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How EC3 works: Set your performance and location criteria to apply a 
collection of EPD data to your material quantities.

How EC3 works: Once you’ve entered your quantities and applied your EPD 
collections, view the range of potential embodied carbon for your project. 
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The current steps for low embodied carbon procurement.

The current steps for low embodied carbon procurement.
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The current steps for low embodied carbon procurement.

The current steps for low embodied carbon procurement.
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The current steps for low embodied carbon procurement.

The current steps for low embodied carbon procurement. 

25

26



10/18/2021

14

✔Require Environmental 
Product Declarations (EPDs) 
for a specific list of 
construction materials

✔Set kgCO2e targets or 
limits for a specific list of 
construction materials and 
require facility and product 
specific EPDs to 
demonstrate compliance.

✔Utilize a free 
database of verified 
EPDs to display all 
compliant EPDs 

✔Require project 
teams to submit 
project data (material 
quantities and EPDs for 
installed products) for 
review and inclusion in 
benchmarking 
database.

The EC3 tool enables 
checking all of these boxes 
possible, today.

Embodied and Operational Carbon:

Building Product Manufacturer Perspective
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Quiz Question 

According to the EU Science Hub, what % of a product’s impacts 
are built in during design processes? 
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Photo by Ying Ge on Unsplash

The myth of innovation is that 
brilliant ideas leap fully formed 
from the minds of geniuses. The 
reality is that most innovations 

come from a process of rigorous 
examination through which 

great ideas are identified and 
developed before being realized 

as new offerings and 
capabilities.

Tim Brown 

CreativityData
Design 

for
Sustainability
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Making the case for full life cycle thinking 
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MATERIALS

How do we make our materials work 
better for us?

• Provide differentiated product 
• Create high performance material 

Case Study: Peikko Deltabeam Design for Sustainability

How might you conserve 
materials and improve building 
performance at the same time?

PEIKKO DELTABEAM

The Deltabeam’s shallow design decreases a 

building’s floor-to-floor height, creating a multiplier 

effect in building material optimization.  Also lowers 

heating and cooling costs by minimizing conductive 

losses.
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Deltabeam and Embodied Carbon

Product has relatively low 
embodied carbon vs. other floor 
slab solutions, primarily due to  
lower overall mass:

• Unlike envelope area, amount 
of slabs scales linearly with 
internal area required. 

• Reducing net thickness of 
slabs reduces building 
envelope height 
correspondingly.

Benefits extend to use phase:

• Reduced product mass; 
energy is conserved via lower 
conductive losses.

Complete systems view: better understand embodied carbon benefit potential
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FUNCTION AND 
RETHINK

What is the problem you are trying 
to solve, what is the context?

• Provide safe institutional solution
• Reduce gutting, remodeling, and 

downtime
• Maintain ease of regular cleaning

Case Study: Kohler Modflex Adjust-a-Bowl

WHAT IS IT?

Modflex is a retrofit solution for institutional wall-hung 

toilet bowls that provides safe load-bearing capability.  

It features a large footprint that masks wall and floor 

scarring from the previous installation and an 

adjustable waste trap that eliminates most 

modification plumbing work behind the wall.

Design for Sustainability

In what completely new ways 
could the function be delivered?

DESIGN OF MODFLEX

Modflex Adjust-a-bowl utilizes a larger than typical 

vitreous ceramic body to increase the product’s 

functionality as both a product upgrade and a more 

robust project solution for the working surfaces of a 

room.  
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Product itself has higher 
embodied carbon than other 
solutions in the market:

• Mass of vitreous ceramic

• Adjustable wall outlet 
materials

• Packaging

• Transportation

From a complete systems view, it 
significantly lowers embodied 
carbon impacts:

• Floor and wall repair

• Associated demolition waste

• In-wall plumbing retrofit

Understanding embodied C of the product itself doesn’t tell the full story. 
How can we avoid this trap? 

Modflex and Embodied Carbon

Getting Started…..
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Cost

Quality Time to Market

If Sustainability is among Decision-Making Criteria…

INSIGHT CONCEPTS PRODUCTION

STRATEGY ENGINEERING

… it Cannot be an Afterthought.

EMBEDDED FROM BEGINNING... …TO END

Sustainability
Evaluation 
and Reporting

Where DfS 
needs to be 
considered
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Total 
impacts

Credible data: demonstrates how 
the new design provides a more 
sustainable choice:

Evaluate possible DfS actionsHot Spots

Late StageMid StageEarly Stage

Holistically assess the sustainability impacts caused by a product or process through every stage of its life cycle 

Lifecycle Thinking in the Design Process

Normal DfS Process

Define 
Baseline

Identify 
Hotspots

DfS Innovation 
Session

Evaluate 
Proposals

Report  
Results
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Multi-Attribute Comparative Results Baseline -

Kg CO2 eq M3 water eq

Human health DALY Solid waste kg waste

How can we test for the soul of more sustainable design?

● Establishment of sustainability metrics as part of decision making  

● Clear commitment to Design for Sustainability as part of programming

● Seek out quantified, multi-attribute benefits based in life cycle 

● Be skeptical of vague claims

● …
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