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Definitions
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• LCA: Assessment of the environmental impacts associated with the life cycle 

(or a subset of life cycle stages) of a product or process, in accordance with 
ISO 14040/44

• Whole Building LCA: evaluates the total environmental impact of an entire 

building across all life stages, from raw material extraction to final demolition 
and disposal

• EPD: a product level summary of the output of the LCA in a public facing 

document, in accordance with ISO 14025: Type III label, third party verified, 

and internationally recognized.

• Embodied Carbon: Summary of the output of the LCA in a public facing 

document, in accordance with ISO 14025: Type III label, third party verified, 

and internationally recognized.



Standardized, high level LCA

Embodied carbon, MEP Products

Analyze at any time

Available now from ASHRAE and CIBSE

Required third-party verification

Any building product, full LCA

Must be updated every 5 years

Follows ISO standards

High degree of trust for external reporting

Methodologies for Quantifying Embodied Carbon

LCA/Environmental Product 

Declarations
“Lite LCA”: TM65 Methodology
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Why do we care?
Wymer Hall – 100,000 ft2

University of Illinois 
Urbana-Champaign

MEP 2040 Beginner's Guide to 
MEP Embodied Carbon v2

401,265 kg of MEP

27% of the total 
day 1 embodied 
carbon!!!!



83
Supporting organizations

116
Signatory MEP firms

Who Stands With Us? 
(Signatories and Supporters)

THANK YOU for being part of this work.

www.mep2040.org

http://www.mep2040.org
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19 Projects
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How is embodied carbon data being asked for and addressed?
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• Need an EPD or LCA

• Need Data, EPD, LCA, PCF, TM65

• Scope 1, 2, and 3 GHG of suppliers

• SBTi

The best I've seen it:

Ask and Give Time

https://www.mep2040.org/list-of-epds

https://www.mep2040.org/list-of-epds


KEY DRIVERS

Note: no credit taken for end-of-life recycling of material for 

MEP systems.



YEAR 1 VS. YEAR 60

• Equipment 

replacement is a  

critical component 

for MEP



HIGH-PERFORMANCE LAB

Note: no credit taken for end-of-life recycling of material for 

MEP systems.

• Design choices 

like chilled 

beams can lead 

to reductions

• Reduced embodied 

carbon in 

manufacturing is 

the only path to 

zero for MEP 

systems



YEAR 1 VS. YEAR 60

Note: no credit taken for end-of-life recycling of material for 

MEP systems.

• MEP systems are a 

large portion of 

life-cycle embodied 

carbon, especially 

in MEP intensive 

buildings like labs



MEP 2040 DATA

Source: The Beginner’s Guide to MEP Embodied Carbon v2



Operational vs. Embodied Carbon | Lab and Office Buildings
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Source: MEP 2040 Whole Life Carbon Pilot Findings and Gap 

Analysis



I2SL Best Practices Guide: Embodied Carbon in Laboratory 
Buildings
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Coming soon!



How Do We Reduce MEP Embodied Carbon? | Hybrid System Design
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ELECTRIC HEATING 

CAPACITY
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• Is more electrification always better?
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Strategies to consider:

• Right-sizing

• Peak load reductions

• System selection 

• e.g. centralized vs. 

decentralized

• Distribution efficiency

• Longevity

Reducing MEP Embodied Carbon | Design Implications

Lots of trade-offs -> Do the analysis!

Need better data for analysis -> Request EPDs!



PROJECT CYCLE OF EMBODIED CARBON ANALYSIS

Concept

• Set goals

• Compare 

Design

• Request data

• Conduct whole-

building LCA

• Write 

specifications

Construction

• Select product

s

• Receive data 

in submittals

• Verify design LCA

• Inform future 

projects



PREFERENCE OF EMBODIED CARBON DATA

See: MEP 2040 Specification Language Template

Product-Specific, Facility Specific EPD

Product-Specific EPD

Industry Average EPD

TM65 Mid-Level Calculation

TM65 Basic Calculation

1

2

3

4

5



Manufacturers

• Develop 

and 

provide 

product 

data

Contractors

• Procure 

equipment 

and 

materials

• Collect 

product 

data

Engineers

• Select 

equipment

• Write 

specifica

tions

• MEP LCA 

calculati

ons

PROJECT ROLES

Architects

• Set 

project 

goals

• Direct 

whole 

building 

LCA

Owners

• Set 

project  

requireme

nts and 

prioritie

s



Case Study | Lighting EPDs
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•Large campus project

•Lighting design team added EPD requirement into project 

spec

•Reached out to manufacturers during Design Development

•Successfully got EPDs for lighting fixtures across the 

project

•Now repeating for other projects currently in design

Can this be replicated across other areas of MEP?

Industrywide lighting EPDs out now! 

https://www.environdec.com/library?company=7160a01a-af23-4d27-0d56-08dee7f725c2


Getting EPDs | MEP Considerations
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Challenges:

• Large, complex, and specialized equipment

• Limited number of suppliers and models

Opportunity: 

• Close relationships between designers 

and equipment vendors



Addressing Embodied Carbon | Balancing Project Needs
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Entry Strategy: Low Project Impact

• Avoiding impacts to project cost or major design decisions

• Design for efficiency, request EPDs, conduct whole-building 

LCA

Looking Forward: Embodied Carbon as a Priority

• We invest in operational carbon strategies – why not embodied carbon?

• Project requirements for EPDs or demonstrated embodied carbon reductions

• New LEED v5 pilot credit (MRpc185) is an example



• Carbon Emissions Across the Product & Building Life Cycle

Greater share of emissions will come from 

embodied carbon over time as buildings 

decarbonize and operating carbon falls and 

approaches zero.

Some buildings/organizations already 

operating net zero — embodied carbon is the 

only piece of the pie left to decarbonize. 

Time

Operational CarbonEmbodied Carbon

Manufacturing
Raw Material 

Supply
Installation Energy Use

Repair & 

Retrofit
Decommission Recycle

Operational CarbonEmbodied Carbon

Product Construction Use End of Life



Quantitative approach to evaluate 

environmental impacts, benefits and tradeoffs 

across the product life cycle. 

An LCA will measure the environmental footprint 

of a product across one or many impact categories. 

What is Life Cycle Assessment 

(LCA)?

An EPD is a third-party-verified report 

summarizing a product’s environmental 

footprint across its life cycle based on 

an LCA study. 

It must be produced in line with "rules" 

for the product category (PCRs) to 

ensure compliance with the ISO standards

that lay out EPD requirements.

What is an Environmental 

Product Declaration (EPD)?

Chiller 

Environmental 

Product 

Declaration

Resource

s

Distribu

tion

Processi

ng

End of 

Life

Manufacturi

ng
Use

Life Cycle 

Assessment



What does Life Cycle Assessment (LCA) Actually 

Look Like?



What About An Environmental Product Declaration 

(EPD)?



What About An Environmental Product Declaration 

(EPD)?
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