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Credit(s) earned on completion of this course will be reported to AIA 
CES for AIA members. Certificates of Completion for both AIA 
members and non-AIA members are available upon request.

This course is registered with AIA CES for continuing professional 
education. As such, it does not include content that may be deemed 
or construed to be an approval or endorsement by the AIA of any 
material of construction or any method or manner of
handling, using, distributing, or dealing in any material or product.
___________________________________________
Questions related to specific materials, methods, and services will be addressed at the 
conclusion of this presentation.
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Learning
Objectives

1. Outline current status of metrics and reporting schemes on the life cycle impact of luminaires and lighting 
strategies

2. Understand practical issues in the LCA data collection and analysis process from the manufacturer’s lens 

3. Define and identify key impact criteria from LCA reports

4. Evaluate impact dimensions in comparison of luminaires and lighting design strategies using LCA data

At the end of this course, participants will be able to:
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End of Life
Building Operator Decisions

“Cradle to Grave” 
Maintenance

“Cradle to Cradle”
ReUse 

Production 
Manufacturer Decisions
“Cradle to Gate” Material 
Selection and production 
processes

Use
Specifier Decisions
Product Selection, 

Quantities, Layout, Controls

Life Cycle Impact
Scope 

Life 
Cycle 

Impact

Cradle

GateGrave
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I went from knowing nothing about 

here to give you all confidence that it becomes 

changed me personally, my design practice, and 

How we are doing it:

Russell Greenberg

I am an architect turned product designer + entrepreneur. I am the 
co-founder and creative director of STICKBULB, a NYC-based 
lighting manufacturer that makes fixtures from locally salvaged 
wood. 

I went from knowing nothing about LCA a few years ago to using it 
as an active tool in day-to-day operations and decision-making.



Kate Sweater Hickcox
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Energy + 
Environment 
Research Scientist 
PNNL
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Improving sustainability approaches will 
impact the climate
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Approximately 30% of all global carbon emissions 
are attributed to the building sector

Increased global demand for construction materials 
to accommodate population growth, particularly in 
cities

CO2 emissions from buildings operations have 
reached an all-time high of around 10 GtCO2

An additional percentage of global emissions can be attributed to 
embodied carbon from the industry and waste sectors. *

Around a 5% increase from 2020 and 2% higher than the previous 
peak in 2019. **



Building Ratings & Certifications
• LEED
• WELL
• BREEAM
• Green Globes
• Living Building Challenge

Regulations
• BuyClean (state and federal)
• Other State-level regulations

Corporate Pledges / Challenges
• AIA Materials Pledge
• Mindful Materials Lighting Advocacy Letter
• Living Product 50
• Carbon Leadership Forum MEP 2040
• AIA 2030
• GreenLight Alliance LCA Incubator

Many organizations are asking, 
“Is there a quick and easy way to get 
embodied carbon data? We need this 
data now.”

A: The best way to accurately quantify 
impact is with LCAs, but industry needs 
help to streamline that process and 
decrease costs and effort.

Many industry drivers for sustainability 
transparency information
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Alphabet Soup of Sustainability
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Summary Report (e.g., EPD)
Report / summarize LCA findings and using 
transparency documentation such as:

• Environmental Product Declaration (EPD)
• Product Environmental Footprint (PEF)

Life Cycle Assessment (LCA)
Analysis to quantify impacts of the full 
life cycle - results in a very long report 
(~500 pages)

Product Category Rule (PCR)
Framework and method for identifying and 
evaluating environmental impact

Image by Midjourey
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Tenets of Life Cycle Sustainability

Images from: European Commission, Joint Research Centre, Cristobal-Garcia, J., 
Pant, R., Reale, F., et al., Life cycle assessment for the impact assessment of policies, 
Publications Office, 2017, https://data.europa.eu/doi/10.2788/318544

Functional Unit Life Cycle Phases Impact Categories

https://data.europa.eu/doi/10.2788/318544


Embodied Carbon metrics and reporting schemes on 
the life cycle impact of luminaires and lighting strategies
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Inputs and outputs of the 
system considered
➔ Across Pillars and Categories
➔ Across All Life Cycle Phases



Case studies show: when EPDs 
are used to conduct Whole 
Building LCAs, buildings can 
reduce their environmental 
footprints, diverting CO2 from 
being emitted.

Image from https://www.oneclicklca.com/epds-for-building-lca/

Lighting practitioners need LCA to 
evaluate dimensions
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https://www.cibsejournal.com/general/getting-to-grips-with-whole-life-carbon/

Lighting practitioners need LCA to 
evaluate dimensions
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GAP in EPDs in lighting 
and MEP products that 
could affect 15-50% of 

the EPD inputs in a 
whole building LCA
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Lowering barriers to achieving 
LCAs

PNNL worked with lighting industry 
stakeholders and LCA team to gather data on 
luminaires and the LCA process / barriers

● Identify barriers to the LCA process
● Assess and address the challenges and 

opportunities for the whole Life Cycle 
Assessment process for lighting products 

PNNL Created innovative LCA template 
that aligns with updated North American 
PCR guidelines / BuyClean requirements

Lighting & MEP EPD gap 



PNNL study to lower barriers to achieving 
LCAs in the lighting / MEP industries

Challenges and barriers for lighting 
LCAs in North America



PNNL study to lower barriers to achieving 
LCAs in the lighting / MEP industries

Lighting LCA template features
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What does a good decision look like 
(for a lighting manufacturer)
in the 21st century? 

And how do we measure it?
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Think bigger Think smaller

The sum of all of our 
decisions and impacts

EPD

HPD

Tiny decisions 
that add up



Classify each part according to: 

● material type
● weight of material
● manufacturing processes 
● location(s) of part fabrication 



● STEEL
○ 0.42 lbs 
○ 1018 Hot Rolled
○ Laser Cut + MIG Welded
○ China

● COATING
○ 15 inch2
○ Powder Coating
○ USA

Classify each part according to: 

● material type
● weight of material
● manufacturing processes 
● location(s) of part fabrication 
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Think bigger Think smaller

The sum of all of our 
decisions and impacts

EPD

HPD

Molecules matter.
Tiny decisions add up.

Choose 
from all 
good 
options.



Designer Decisions
Enables 
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luminaire 
selection

layouts &
controls
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Is it hard?



Vs

Designer Decisions
Incentives V Regulation 
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Designer Decisions
Incentives V Regulation 

Credits
Material Ingredients [2]

Environmental Product 
Declarations [2]

V4.1 New Building and 
Construction
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Designer Decisions
Incentives V Regulation 

Code

Standard for the Design of High 
Performance Green Buildings
Standard 189.1-2017

GWP < 125% 
of industry 
average 
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Designer Decisions
Finding the data 

EPD
(Environmental Product 

Declaration)

GWP
(Global Warming 

Potential (kgCO2e)

Greenhouse Gases that 
affect the environment
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Designer Decisions
Reports + metrics 

“Where do I 
find an EPD?”

“How do I find the 
Global Warming 
Potential (GWP) for 
my luminaire?

EPD
(Environmental Product 

Declaration)

GWP
(Global Warming 

Potential (kgCO2e)
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End of Life
Building Operator Decisions

“Cradle to Grave” 
Maintenance

“Cradle to Cradle”
ReUse 

Production 
Manufacturer Decisions
“Cradle to Gate” Material 
Selection and production 
processes

Use
Specifier Decisions
Product Selection, 

Quantities, Layout, Controls

Life Cycle 
Assessment

Stages

Stakeholders
Key Decisions 
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Documenting the Spec
Fixture Selection

Prime Spec

Alternates

Not on spec
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Selecting Luminaires
Documenting_Spec Section

Definitions

Embodied Carbon Submittals

Material Ingredient Submittals

Hierarchy of Reports
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Selecting Luminaires
Documenting_Fixture Schedule

GWP and Material Ingredients 
Reporting

Description

Notes
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Efficiency

POLL 1

Sufficiency

Design Approach

Vs
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Efficacy  
W/sf

Lumens / Watt

POLL 1

GWP + LAE
Lighting 

Application 
Efficacy

https://www.frontiersin.org/articles/10.3389/fbuil.2022.986961/full

Design Approach
Metrics
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Design
Layout comparative impact
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Global Warming Potential (GWP)               70 
kgCO2e



EcoSystem 201 Participants

68
Product Experts

133
Designers
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LCA Incubator Global Participants
Representation



Global Participants
Representation
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manufacturersdesigners

Global Harmonisation

Consistency & Translation
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Value for Sustainable Products
Preliminary Findings - Relative Cost
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Value for Sustainable Products
Preliminary Findings - Premium
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Value For Prime Spec
Preliminary Findings - Defending Sustainability Criteria
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leela@greenlight-alliance.com

russell@ruxdesign.net

kathryn.hickcox@pnnl.gov
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This concludes The American Institute of Architects 
Continuing Education Systems Course
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