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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.



Learning
Objectives

1. Gain a deeper understanding of the relative environmental impacts from the materials, design, manufacturing, use and 

end-of-life treatment of luminaires…and how our ability to reduce them will most likely evolve.

2. Understand the nuances behind material transparency labeling and life cycle assessments, what they tell us about 

how to truly minimize the environmental impact of the luminaires we design, manufacture & specify and the challenges to 

scaling these in a meaningful way.

3. Understand the benefits and limitations of simpler sustainability metrics (e.g., TM65 embodied carbon calculations and 

TM66 Circular Economy assessments) vs. more comprehensive Life Cycle Assessments/EPDs.

4. Be able to immediately apply learnings to your practice to reduce the impact of the luminaires you design, specify and 

apply and how to best advocate for positive industry change going forward.

At the end of this course, participants will be able to:
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Key Sustainability 
Considerations



Other EmissionS
Lifecycle 
Carbon 

& Other 
Emissions 

https://worldgbc.org/advancing-net-zero/whole-
life-carbon-vision/



CO2 Emissions = Embodied + Operational Carbon

* Based on results of 2023 Green Light Alliance Life Cycle Assessment Incubator 

using the current composite of the North American Energy Grid

Heavily influenced by:

-Local energy grid composition

-Fixture efficacy

-Application efficacy

-Controls integration

Typically 

90%+ of 

Luminaire 

Lifecycle 

CO2 

Emissions

*



Greenhouse 
Gas emissions 
have multiple 
environmental 
impacts

Impacts Acronym Unit of Measure

Global Warming Potential GWP kg CO2-eq

Acidification Potential AP kg SO2-eq

Eutrophication Potential EP kg N-eq

Smog Formation Potential SPF kg O3-eq

Ozone Depletion Potential ODP kg CFC11-eq

Blue Water Consumption BWC kg

and others! … …



Circular Economy 
Economic Model Centered on Regeneration & Reuse

Source:  A Circular Economy Handbook for Business and Supply Chains:  Repair, Remake, Redesign Rethink by Catherine Weetman

Linear ModelCircular Model



DISTRIBUTIONMANUFACRAW MATERIALS MANUFACTURE END USER
INCINERATION or 

LANDFILL

Lighting Industry is primarily a Linear Economy

MAINTAIN

Aspirational Lighting Industry Circular Economy



• Replaceability of LEDs & control gear while addressing 
long term compatibility issues through regulation

• A standard to ensure compatibility of retrofit lamps

• Products designed to last longer and be more easily 
repaired, refurbished, reused & recycled

• To include new assessment tools i.e., electronic product 
passports, repairability index or sustainability score

• Greater material transparency from manufactures

• Development of a secondary market for used luminaires 
including tax incentives

• Encourage new business models such as LaaS
• Call for an effective way to regulate product as a service 

contracts to ensure they are fully coherent with the circular 
economy principles

2020 IALD Position Paper with Recommendations

IALD Position Paper on Circular Economy

“Truly embracing the circular 

economy philosophy requires 

significant change to existing 

practices across the lighting and 

building industries”

https://www.iald.org/IALD/files/28/28929ab6-5034-4c98-aee6-d5d2a3858317.pdf




Materials Health Impacts on People and the Environment







Planning, designing, implementing, and investing 

in lighting for historically neglected communities 

through a process of stakeholder respect and 

engagement

Lighting Manufacturer’s View Lighting Practitioner’s View

www.LightJustice.org

Alexandra/Leela…not sure what you would put here to capture your high

level sentiments…I dropped this from Light Justice as a placeholder as it was 
mentioned in the discussion…replace it with whatever represents your high

level view of Social Responsibility from the view point of lighting practitioners

http://www.lightjustice.org/




Panel Discussion

• What are the biggest areas of opportunity to lower the environmental 
impact of lighting & why?  

• Given these 4 areas - in practice - which opportunities are we seeing 
in our work?



Methodologies



Rating Systems, Certification, Labels & Declarations

Whole Building Product Level



Key Rating Systems, Certifications, Labels & Declarations

Human 
Health

Climate 
Health

Ecosystem 
Health

Social Health 
& Equity

Circular 
Economy

Whole Building

LEED

WELL

Living Building Challenge

Product Level

Declare Labels

Health Product Declarations (HPD)

RoHS

Life Cycle Assessments/EPDs

Life Cycle Assessments/PCFs

TM65 Embodied Carbon Estimation

TM66 Circular Economy Assessment

Product Circularity Data Sheets



Life Cycle Assessments (LCAs) 
& 

Environmental Product Declarations (EPDs)



Life Cycle Assessment 
Key to informed & sustainable decision-making

LCA is an environmental accounting 

methodology that measures the potential 
environmental impacts of a product across 

various stages of its lifecycle.

Includes use phase energy consumption

Typically, 85%+ of a luminaire’s lifecycle emissions



EPD

• Summarizes 
LCA results

• Removes 

manufacturer’s 
proprietary 

information

LCA Process

▪ Complex, time consuming & costly 

▪ Provides manufacturer deep insights on potential areas of 

improvement

▪ Generally, not comparable between like products due to 

differing data sources, assumptions, modeling, etc. 



Product Carbon Footprint (PCF)
& 

Embodied Carbon Calculation Methodology (TM65)



Impacts Acronym Unit of Measure

Global Warming Potential GWP kg CO2-eq

Acidification Potential AP kg SO2-eq

Eutrophication Potential EP kg N-eq

Smog Formation Potential SPF kg O3-eq

Ozone Depletion Potential ODP kg CFC11-eq

Blue Water Consumption BWC kg

and others! … …

Product 
Carbon
Footprint

Governed by ISO14067

Same basic process as 
for an LCA, but only 
reports out carbon 
emissions and 
excludes Use Stage



Not Included:

• Construction/installation

• Replacement/refurbishment 
• Use stage energy/water consumption

Basic calculation method created by CIBSE

TM65 Embodied Carbon Calculation Methodology

(transport & mfg.) 

(maint., waste 

& disposal)

Based on product complexity
(optional mid-level calculation 

method uses actual data in 

place of scale-up factor)

TM65-Tool-BEAMA-webinar-Carl-Collins

Note: Repair & Refrigerant Leakage 

impacts generally not 
material/relevant for luminaires

https://www.bing.com/search?pglt=41&q=TM65+basic+vs.+mid-level&cvid=2441dc469e6e4193b6822bdb91894796&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIICAEQ6QcY_FXSAQkxMDgxOWowajGoAgCwAgA&FORM=ANSAB1&PC=U531&ntref=1
https://www.bing.com/search?pglt=41&q=TM65+basic+vs.+mid-level&cvid=2441dc469e6e4193b6822bdb91894796&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIICAEQ6QcY_FXSAQkxMDgxOWowajGoAgCwAgA&FORM=ANSAB1&PC=U531&ntref=1
https://www.bing.com/search?pglt=41&q=TM65+basic+vs.+mid-level&cvid=2441dc469e6e4193b6822bdb91894796&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIICAEQ6QcY_FXSAQkxMDgxOWowajGoAgCwAgA&FORM=ANSAB1&PC=U531&ntref=1
https://www.bing.com/search?pglt=41&q=TM65+basic+vs.+mid-level&cvid=2441dc469e6e4193b6822bdb91894796&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIICAEQ6QcY_FXSAQkxMDgxOWowajGoAgCwAgA&FORM=ANSAB1&PC=U531&ntref=1
https://www.bing.com/search?pglt=41&q=TM65+basic+vs.+mid-level&cvid=2441dc469e6e4193b6822bdb91894796&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIICAEQ6QcY_FXSAQkxMDgxOWowajGoAgCwAgA&FORM=ANSAB1&PC=U531&ntref=1
https://www.bing.com/search?pglt=41&q=TM65+basic+vs.+mid-level&cvid=2441dc469e6e4193b6822bdb91894796&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIICAEQ6QcY_FXSAQkxMDgxOWowajGoAgCwAgA&FORM=ANSAB1&PC=U531&ntref=1
https://www.bing.com/search?pglt=41&q=TM65+basic+vs.+mid-level&cvid=2441dc469e6e4193b6822bdb91894796&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIICAEQ6QcY_FXSAQkxMDgxOWowajGoAgCwAgA&FORM=ANSAB1&PC=U531&ntref=1
https://www.bing.com/search?pglt=41&q=TM65+basic+vs.+mid-level&cvid=2441dc469e6e4193b6822bdb91894796&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIICAEQ6QcY_FXSAQkxMDgxOWowajGoAgCwAgA&FORM=ANSAB1&PC=U531&ntref=1
https://www.bing.com/search?pglt=41&q=TM65+basic+vs.+mid-level&cvid=2441dc469e6e4193b6822bdb91894796&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIICAEQ6QcY_FXSAQkxMDgxOWowajGoAgCwAgA&FORM=ANSAB1&PC=U531&ntref=1
https://www.bing.com/search?pglt=41&q=TM65+basic+vs.+mid-level&cvid=2441dc469e6e4193b6822bdb91894796&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIICAEQ6QcY_FXSAQkxMDgxOWowajGoAgCwAgA&FORM=ANSAB1&PC=U531&ntref=1
https://www.bing.com/search?pglt=41&q=TM65+basic+vs.+mid-level&cvid=2441dc469e6e4193b6822bdb91894796&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIICAEQ6QcY_FXSAQkxMDgxOWowajGoAgCwAgA&FORM=ANSAB1&PC=U531&ntref=1


EPDs 

Vs. 

TM65
TM65

3 years old (UK )
Just out (USA)

If you want me, you need to ask my 
manufacturer to give you a breakdown 
of my materials, but not my energy 
use. I'm available in two versions: basic 
and mid-level.

Quick fling

Colhado Gallo,C, Jans-Singh, M., 

Kalayil, J., Pillay, A. and Wong,J. (2024) 
CIBSE Technical Symposium "Review of 

TM65 Methodology against 

Environmental Product Declarations for 

use in Embodied Carbon Calculations of 

MEP products"

12 years old International

I am third party verified and valid for 
5 years
I contain some input data.
I disclose my emissions broken down 

by life cycle, but not the 
assumptions

Environmental Product Declaration
EPD 

Shanker, L., Mazzei, I., Bowes, T., Streamlining Life Cycle Assessment 
for Complex MEP Products – Learnings from Lighting, (2024), CIBSE 
Technical Symposium, Cardiff, 11-12 April 2024.

TM65 RESULTS INFLATED



Colhado Gallo,C, Jans-Singh, M., Kalayil, J., Pillay, A. and Wong,J. (2024) CIBSE Technical Symposium "Review of TM65 

Methodology against Environmental Product Declarations for use in Embodied Carbon Calculations of MEP products"

EPD 
Environmental Product Declaration

PCF
Product Carbon Footprint

TM65
Embodied Carbon Calculation Methodology

Emissions All CO2 CO2

Lifecycle Stages Mfg, Use, EOL Mfg & EOL Mfg & EOL

Governed by ISO Standards? Yes Yes No, but generally aligned

Third party Verified Mandatory Optional Optional

Renewal Period 5-year Not Specified Not Specified

Accuracy | Comparability High | Low High | Low Medium | Medium

Helps earn LEED credit? Yes Yes? No

Alternative approaches to reporting Environmental Impacts

PCF

TM65

EPD

**

** only 

relevant for 

products with 

refrigerants

**



Circular Economy Assessment (TM66) 
&

Product Circularity Data Sheets



TM66 Circular Economy Digital Assessment Tool

• Assesses circularity attainment specific to 
luminaires in 4 categories:

• Product Design

• Manufacturing

• Materials

• Ecosystem

• Manufacturer “Make” survey: 78 attributes

• Specifier “Specify” survey: 26 attributes 

• when “Make” assessment not available

• Survey answers based on “supporting 
evidence”

• Third-party verification available in UK

Created by UK Chartered Institute of Building Service Engineers in cooperation with the Society of Light & Lighting

https://www.cibse.org/News-and-Policy/November-2021/TM66-Creating-a-circular-economy-in-the-lighting
https://www.cibse.org/News-and-Policy/November-2021/TM66-Creating-a-circular-economy-in-the-lighting


TM66 Example Question

https://www.cibse.org/News-and-Policy/November-2021/TM66-Creating-a-circular-economy-in-the-lighting


TM66 Categories of Evaluation & Key Elements

Product Design

• Adaptability

• Upgradeability

• Use in second life 

• Modularity

• Durability 

• Material/BOM 
simplification vs. 
“typical”

• Assembly techniques

• Design for 
remanufacture

• Controls 
Obsolescence

• Performance 
Certifications 

• Circularity Design 
Competence

Manufacturing

• Manufacturing 
Complexity Weighting 

• Supply Chain 
Engagement 

• In-house closed loop 
manufacturing 

• Social Responsibility

Materials

• Reduction of virgin 
materials

• Plastics identified for 
recyclability

• Biodegradable materials

• Innovative sustainable 
materials

• Biodegradable 
packaging

Ecosystem for 
Product Reuse 

• Systems & Resources

• Reusable packaging

• On-Site upgradability 

• Accurate photometry 
accessible

• Component supplier 
commitment

• Warranty

• Manufacture 
Competence & buy-in

https://www.cibse.org/News-and-Policy/November-2021/TM66-Creating-a-circular-economy-in-the-lighting


• Proposed as the official standard for communicating data on the circular 
economy properties of products in concert with the ISO323 Circular 
Economy Technical Committee 

• Not specific to lighting products

• Each product gets assessed by answering approximately 100 true-false 
statements in 4 sections:

• Composition

• Designed for Better Use

• Designed for Disassembly

• Designed for Reuse

• Not a rating system in that there is no resultant score

• Responses captured in a standardized IT exchange protocol that can be 
easily shared across platforms, including ones that can assign a score

Product Circularity Data Sheet

https://circulareconomy.europa.eu/platform/en/toolkits-guidelines/product-circularity-data-sheet

Instructive & likely will become part of EU circularity directive compliance

https://circulareconomy.europa.eu/platform/en/toolkits-guidelines/product-circularity-data-sheet
https://circulareconomy.europa.eu/platform/en/toolkits-guidelines/product-circularity-data-sheet
https://circulareconomy.europa.eu/platform/en/toolkits-guidelines/product-circularity-data-sheet
https://circulareconomy.europa.eu/platform/en/toolkits-guidelines/product-circularity-data-sheet
https://circulareconomy.europa.eu/platform/en/toolkits-guidelines/product-circularity-data-sheet
https://circulareconomy.europa.eu/platform/en/toolkits-guidelines/product-circularity-data-sheet
https://circulareconomy.europa.eu/platform/en/toolkits-guidelines/product-circularity-data-sheet
https://circulareconomy.europa.eu/platform/en/toolkits-guidelines/product-circularity-data-sheet
https://circulareconomy.europa.eu/platform/en/toolkits-guidelines/product-circularity-data-sheet
https://circulareconomy.europa.eu/platform/en/toolkits-guidelines/product-circularity-data-sheet


Declare Labels 
& 

Health Product Declarations (HPDs)





Health Product Declaration 

• Open Industry Standard

• Every chemical in every 
component on the BOM 
disclosed to either 100 
or 1000 ppm

• Optional third-party 
verification



• Ingredients disclosed to the most stringent 100 ppm level

• Red List chemicals highlighted in dark orange

• Emerging chemicals of concern highlighted in light orange

• Small Electronics Exemption

• Additional mandatory information: 

• Final assembly locations

• Life expectancy

• End of life options including recyclable content %

• Optional:

• Embodied Carbon

• Third Party Verification 

• Considerably more expensive to obtain/maintain vs. HPDs 
including annual renewal

DECLARE Product Labeling

https://living-future.org/declare/declare-about/

https://living-future.org/declare/declare-about/
https://living-future.org/declare/declare-about/
https://living-future.org/declare/declare-about/
https://living-future.org/declare/declare-about/
https://living-future.org/declare/declare-about/


Corporate Sustainability Reports



Panel Discussion

• How useful are these metrics in helping us drive real gains in 
sustainability? 

Whole Building Product Level





Panel Discussion

• What can we do NOW to drive meaningful reductions in 
environmental impact?



Panel Discussion

• What future changes should we advocate for to help the industry 
realize the full potential of sustainable lighting?





Q&A



This concludes The American Institute of Architects Continuing 
Education Systems Course



Thank you for attending! 

Please scan the QR code to rate it and leave feedback.

LEDucation Presentation Committee

Wendy Kaplan, Kelvix |  Craig Fox, ETC  |  Shaun Fillion, NYSID / RAB | Stacey Bello, KGM Lighting
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