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Getting to Zero Carbon

EARLY DESIGN MATERIAL OPTIMIZATION PROCUREMENT LIFESPAN OFFSETS

focus of this section 



LCA Process: Baseline Characterization
Baseline GWP Characterization by Scope and Material

Gather Material Quantities

(from BIM model or manual 

takeoffs)

Assign Industry Average EPDs

(Environmental Product 

Declarations)

Run Through a WBLCA Software

To understand baseline 

characterization

Identify your biggest carbon drivers 

early in the project



Common Impact Reduction Measures
Savings Potential and Cost Premium Estimates

Test Potential Impact Reduction Measures (IRMs)



Mass Timber

Mass timber is a much less carbon intensive 

structural material and contains 

sequestered carbon in the wood fiber, 

making it a carbon negative material.

Strategies to maximize the carbon savings of 

mass timber construction:

• Ensure wood is harvested from 

sustainably managed forests

• Design the building to accommodate 

deconstruction and reuse of mass timber 

elements to extend the value of their 

sequestration

• Prioritize local suppliers that use cleaner 

fuel and more efficient equipment / 

vehicles

Common Impact Reduction Measures



Concrete Optimizations

Concrete optimization is routinely one of the biggest 

reduction opportunities for projects.

• Cement replacement with slag or fly ash 

• 15% is standard in the Bay Area

• 35%-70% should be achievable in foundations

• 25% or more in other applications

• Using high quality aggregate

• CarbonCure

• Using post tensioning is recommended where 

possible. It requires higher grade concrete, but 

reduces the volume required and saves embodied 

carbon.

• Work with the structural engineer, contractor, and 

concrete supplier early to set global warming 

potential (GWP) targets for concrete.

Common Impact Reduction Measures



Steel Procurement

Prioritize steel that is manufactured 

in an electric arc furnace – these use 

cleaner fuels and tend to have higher 

recycled content.

• Maximize recycled content – High 

recycled steel or reused steel. Target 

50% recycled content.

• Look for manufacturers that use 

carbon-free energy at their plants 

(i.e., Pacific Northwest rebar is often 

manufactured using hydropower).

• Look for steel manufacturers that 

publish plant-specific environmental 

product declarations (EPDs)

Common Impact Reduction Measures



Insulation

There’s a wide range of carbon impacts for insulation depending on the type selected. Note: when 

comparing insulation, you must factor in changing thickness to maintain the same R-value.

Common Impact Reduction Measures



Façade Options

When optimizing façade systems – consider the whole assembly. There may 

be insulation and structural support implications.

Common Impact Reduction Measures



Carpet

Due to frequent replacement, carpet can be responsible for 20%+ of a 

project’s carbon footprint over a 60-year analysis period.

Common Impact Reduction Measures



IRM Selection
Baseline GWP Characterization by Scope and Material

Test Impact Reduction Measures (IRMs) throughout the design phase and incorporate them 

into specifications and bidding documents before procurement begins.



Procurement Optimization & Follow Through



Carbon Leadership Forum (CLF) Baselines
North American Material Baselines



Embodied Carbon in Construction Calculator (EC3)
buildingtransparency.org/ec3

EC3 is a great resource for finding procurement optimizations



Embodied Carbon in Construction Calculator (EC3)
Look at EPD Availability for a Given Product

Search by product type and find the lowest manufacturers



Embodied Carbon in Construction Calculator (EC3)
Set a Reasonable Reduction Target Based on Availability

CLF 2023 Baseline 

for Rebar = 854 

kgCO2e/metric ton

There are 5 plants 

that are at least 

15% better than 

baseline (725 

kgCO2e per metric 

ton).



Performance Based Specifications: Rebar Example
Incorporate Language into Specifications

Product Requirements

1. EPD: Products must have a 

compliant Product Specific Type III 

Environmental Product 

Declaration (EPD)

2. GWP: Rebar must have a, A1-A3 

global warming potential (GWP) 

less than 725 kgCO2e/metric ton 

of rebar.

Submittal Requirements

1. A compliant Product Specific Type 

III Environmental Product 

Declaration (EPD) demonstrating 

a GWP intensity that meets the 

requirements above.



Performance Based Specifications: Concrete Example
Concrete

Product Requirements

1. EPD: Each mix design must have a 

compliant Product Specific Type III 

Environmental Product 

Declaration (EPD)

2. GWP: Concrete must achieve an 

A1-A3 global warming potential 

(GWP) intensity that is 20% below 

the NRMCA Regional Benchmark.

Submittal Requirements

1. A compliant Product Specific Type 

III Environmental Product 

Declaration (EPD) demonstrating 

a GWP intensity that meets the 

requirements above.

Ask for embodied 

carbon info during the 

bidding process (i.e. 

“what is the lowest GWP 

mix you have that meets 

all performance 

requirements”?)

Work with structural engineer, contractor, and concrete supplier 

early on to understand high GWP impacts on cure time.
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