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Credit(s) earned on completion of material of construction or any
this course will be reported to AIA method or manner of

CES for AIA members. Certificates of handling, using, distributing, or
Completion for both AIA members dealing in any material or product.
and non-AlA members are available
upon reguest.

Questions related to specific materials, methods, and
services will be addressed at the conclusion of this
presentation.

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
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LEDucation

Trade Show and Conference

Learning
Objectives

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

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.



Today's Panelists

Alexandra Christiana
HFMH Architects

Architect &
Sustainability Leader

achristiana@hmfh.com

S
*.""(vlv

—.3 S .

Scott Roos
Acuity Brands

VP Sustainability &
Business Optimization,
Specialty Brands

scott.roos@acuitybrands.com

Leela Shanker
WAP Sustainability
Consulting

Sustainability Director,
Design Lab

leela@wapsustainability.com
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0 response submitted

What is your Job Function?

Scan the QR or use
link to join

Architect or Manufacturer's

Lighting Designer Interior Designer Electrical Engineer Representative

https://forms.office.com
/r/2mgzsmwe74 Manufacturer Distributor

O copy link




4 0 response submitted

Rate the relative impact you believe the below factors can have on reducing
the environmental impact of your projects

Scan the QR or use
link to join

@ Very Big Impact @ Big Impact @ some Impact @ Little Impact @ Very Little impact

Reduce Operating Energy of your ltg & controls design

Use fixtures w/ low mfg. embodied carbon

Use fixtures embracing circular design

Use fixtures disclosing chemical ingredients

| https://forms.office.com
/r/88dmwQXPee Make Efficient/Sustainable fixtures available to
projects in disadvantaged communities
O copy link 100% 0% 100%

1 of 1




Key Sustainability
Considerations



Lifecycle
Carbon

& Other

Emissions

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

Whole Life Carbon Vision

2050
New bulldings, infrastructure
“and renovations will have net
zero embodied carbon, and
alllm!ldngs,mdudhg existing
buildings, must be net zero
‘operational carbon.

Net Zero Embodied Carbon
Definition

Net Zero Operational Carbon
Definition

A net zero carbon building is highly energy
efficient with all remaining energy from onsite
and/or offsite renewable sources

A net zero embodied carbon building (new or
renovated) or infrastructure asset is highly
resource efficient with upfront carbon minimised
to the greatest extent possible and all remaining
embodied carbon reduced or, as a last resort,
offset in order to achieve net zero across the

Guiding Principles

1. Measure and disclose carbon

Carbon is the ultimate metric to track, Net Zero Carbon y New buildings, infrastiucture lifecycle

and buildings must achieve an annual Buildings Commitment / and renovations will have Guiding Principles
operational net zero carbon emissions All buildings within direct at least 40% less embodied

balance based on metered data control to operate at net / carbon with significant upfront 1. Pnycnt .

2. Reduce energy demand ENCGRbID U SN o SERRSHINY 1o GRG A AN LAY B s e
Prioritise energy efficiency to ensure buildings must be net zero dr.'hv or the d:gl red fonetion oo
that buildings are performing as * / operational carbon.
efficiently as possible, and not wasting 2. Reduce and optimise
energy Evaluate each design choice in terms of

the upfront carbon reductions and as
part of a whole lifecycle approach

3. Plan for the future
Take steps to avoid future embodied
carbon during and at end of life

. Offset
As a last resort, offset residual embodied
carbon emissions within the project or

organisational boundary where possible

or if necessary through verified offset
schemes

3. Generate balance from renewables
Supply remaining demand from
renewable energy sources, preferably
on-site followed by off-site, or from
offsets

e

. Improve verification and rigour
Qver time, progress to include
embodied carbon and other impact
areas such as zero water and zero
waste




CO2 Emissions = Embodied + Operational Carbon

Typically Heavily influenced by:
90%+ of -Local energy grid composition
Luminaire -Fixture efficacy
Lifecycle -Application efficacy
CO2 -Controls integration
Emissions

s o

PRODUCT CONSTRUCTION

END-OF-LIFE

. Embodied
carbon :

. Operational Raw material Manufacturing Construq|on- Operations Maintena nce Deconstrggtlon Waste processing,
carbon supply Installation and repair / demolition disposal

® Copyright 2020, Carbon Leadership Forum

* Based on results of 2023 Green Light Alliance Life Cycle Assessment Incubator
using the current composite of the North American Energy Grid



_ Unit of Measure

G reen h ouse ‘ Global Warming Potential GWP kg CO,-eq

Gas emissions
have multiple

Acidification Potential AP kg SO,-eq
environmental
Tag pacts Eutrophication Potential EP kg N-eq
Smog Formation Potential SPF kg Os-eq
Ozone Depletion Potential ODP kg CFC11-eq
Blue Water Consumption BWC kg

and others!




Circular Economy
Economic Model Centered on Regeneration & Reuse

Circular Model Linear Model

recycle

|

remake use

\..

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




Lighting Industry is primarily a Linear Economy

INCINERATION or 'r

RAW MATERIALS s > MANUFACTURE BY) | DISTRIBUTION <¥%. SENDUSER ‘ LANDEILL

Aspirational Lighting Industry Circular Economy
REPNR‘ MAINTAIN

i FRESSURE ON
RAW MATERIALS REDUCED



2020 IALD Position Paper with Recommendations

IALD Position Paper
on Circular Economy

September 2020

wincosenens  LALD

International Association of Lighting Designers | 240 N. Welk St Ste 210 | Chicago, 1L USA 60654 | +1 312 527 3677 | aid@iald org
IALD Europe | Avenue de Terweren 1885, Postbox 4| 1150 Brussels, Belgium | +32 112 761 1682 | ald@ialdeurope. com

“Truly embracing the circular
economy philosophy requires
significant change to existing
practices across the lighting and
building industries”

IALD Position Paper on 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
iIncluding 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


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

Vlaterial
Health



Materials Health Impacts on People and the Environment

People spend the vast
majority of their time
indoors.

86.7%

The National Human Activity Pattern Survey (NHAPS): A Resource for
Assessing Exposure to Environmental Pollutants, by Neil E. Klepeis and
others, and published by the Lawrence Berkeley National Laboratory in

2001.



Beyond the Building Occupancy

Embodied

Operating ‘

Extract- raw Transport to Manufacture Transport to Constructthe Useand Demolishthe Haulaway Recycle Send materials
materials factory products job site building  maintainthe  building waste materials to landfill
building materials




Social
Responsibility

['so-shal ri-,spdn(t)-sa- 'bi-la-te]

The principle that,

in addition to pursuing
profit generation,
corporations should strive
to act in a way that
positively affects society
and the world.



Lighting Manufacturer’s View Lighting Practitioner’s View

Environmental Our People,
Impact Our Communities

Develop and sell Attract and develop the

products and best people to do their
services that help best work and prioritize
save energy and their well-being. Make a
reduce GHG positive impact in the
emissions communities where we
live and work.

.

—

Strong Governance
Operate with integrity and
transparency to continue earning

the trust of stakeholders. Planning, designing, implementing, and investing
in lighting for historically neglected communities
through a process of stakeholder respect and
engagement

ceek lowibid public projects recognize & celebrate light + justice

www.LightJustice.org



http://www.lightjustice.org/

The Power of Specification

® Average Consumer

Ri

1x SPENDING POWER

Average Specifier

A i

2 6x SPECIFYING POWER

® Specifier from Top 200 Firm

R OO0

111)( SPECIFYING POWER A full $10 trillion is spent on construction-related goods and services annually (McKinsey & Co)




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?

PRODUCT CONSTRUCTION | use | ENDOF-LIFE |




Methodologies



Rating Systems, Certification, Labels & Declarations

ENVIRONMENTAL
PRODUCT
DECLARATION

HBDP
) The Chartered Institution of
. K Building Services Engineers

CERTIFIED

LIVING
= BUILDING
CHALLENGE"

mindful
MATERIALS

COLLABORATIVE FOR
HIGH PERFORMANCE
SCHOOLS

Better buildings. Better students.

Product Level

Whole Building

8V,

:, & LEDucation.org
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Key Rating Systems, Certifications, Labels & Declarations

Human Climate Social Health
Health Health & Equity

Whole Building

LEED 7 4
WELL [} 7
Living Building Challenge ’ ’ ’

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.

ATMOSPHERE WATER EARTH
Q] ) Resources N b5
ES ® 2 & L
o w/ E B
End of life Processing
Global Warming Ozone Depletion Photochemical Ozone Acidification Potential Eutrophication Potential | Depletion of Abiotic Depletion of Abiotic
Potential refers to Potential is the Creation Potential is the result of human- occurs when excessive Resources (Elements) Resources (Fossil Fuels)
long-term changes destruction of the happens when made emissions and nutrients cause refers to the reduction | refers to the decreasing
in global weather stratospheric ozone sunlight reacts with refers to the decrease increased algae growth of available non- availability of non-
patterns that are layer, which shields the hydrocarbons, nitrogen | in pH and increase in in lakes, blocking the renewable resources, renewable carbon-
caused by increased earth from ultraviolet oxides, and volatile acidity of oceans, lakes, underwater penetration such as metals, that are | based compounds, such
concentrations of radiation that’s organic compounds,to | rivers, and streams — of sunlight needed to found on the periodic as oil and coal, due to
greenhouse gases in harmful to life, caused produce air pollution polluting groundwater produce oxygen and table of elements,due | human activity.
/\ the atmosphere. by human-made air known as smog. and harming aquatic resulting in the loss of to human activity.
pollution. life. aquatic life.
Use Manufacturing 10.39 2.66E-07 1.46E+00 6.30E-02 2.13E-02 5 5
kg CO5-Equiv. kg CFC 11-Equiv. kg O3 -Equiv. kg SOx-Equiv. kg N-Equiv. kg Sb-Equiv. MmJ

S g &

Distribution

Includes use phase energy consumption
Typically, 85%+ of a luminaire’s lifecycle emissions
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LCA Process

Life Cycle
Inventory (LCI)

Life Cycle Impact

Assessment
(LCIA)

—
—
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Life Cycle
Assessment
(LCA)

Complex, time consuming & costly

Environmental

Product

Declaration (EPD)

Provides manufacturer deep insights on potential areas of
improvement

Generally, not comparable between like products due to

differing data sources, assumptions, modeling, etc.

LCA=CALC

SMART ECO-LIGHTING NETRICS

@ it

Pefaanca pracuct rame asa
[ — E—
Roplcatisprodut andarts e
with the luminaire ght sl
[T Ep——— -
[roiy
e
1fthe Control gear i nat integrated with
Control gear s delivered wih the product | Yes he procuct, the dsscrigtion of the
contral gesr used to producs the EFD
declared operating voltage i Vot 4000V | lignt source color temperature 4000 K (ketvinl
impact resistance index (1) messuea
prateetion index for wates and dust (F) IPES P |according to standae NF EN 62262 |07 1K
2004
; ; . - N
Oulgoing luminous flue/ Total product elecirical power" =
electrical power of the luminaire AW
COMPONENT
Control gear
Lignt source 100000
Rt of lumingire 29000
HOMOGENEOUS ENVIRONMENTAL FAMILY
Appendix A " "
CONSTITUENT MATERIALS
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“The funetions! unit s g 1
reference lifetime of 35,000 hours”
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EPD

* Summarizes
LCA results

* Removes
manufacturer’s
proprietary
information

LOGO
Gompany

LCA LC

SMART ECO-LIGHTING METRICS

The enviranmental impact category and inventary indicator results are presented in the tables below for each of the sforementioned life cycle stages snd modules and for the total ife cycle.
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Product Carbon Footprint (PCF)
&
Embodied Carbon Calculation Methodology (TMé5)



Product P Y

(- - - - -/ = = ============== \
|
Ca I bo N : Global Warming Potential GWP kg CO,-eq I
Footprint R N A y
Acidification Potential AP kg SO,-eq
Governed by ISO14067
rCA R BDNV The YYYY carbon 1
TRUST footprint of this i i i o
YY) et Eutrophication Potential EP kg N-eq
® been verified .In
e Smog Formation Potential SPF kg Os-eq
VERIFIED carbontrust.com/label
|COze FOOTFRINT |
Same basic process as Ozone Depletion Potential ODP kg CFC11-eq
foran LCA, but only
reports out carbon
emissions and Blue Water Consumption BWC kg

excludes Use Stage

and others!




TM65 Embodied Carbon Calculation Methodology
Basic calculation method created by CIBSE

95% product material
composition breakdown
neaded

1,} - "= (transport & mfg.)

(maint., waste
Material & disposal)

extraction

Scale u Buffer
x U;l factor g x 1-3 factor
A

w
w

Based on product complexity
(optional mid-level calculation
method uses actual data in
place of scale-up factor)

Not Included:

Note: Repair & Refrigerant Leakage
][ H ][ ][ ] impacts generally not
material/relevant for luminaires

S

Construction/installation

p—s

95 =  CHARTERED

% \ INSTITUTION OF
, \ BUILDING SERVICES

CIBSE ENGINEERS

Certification Ltd.

» Replacement/refurbishment §Nc4"o,, .
« Use stage energy/water consumption IM65-ToolBEAMA-webinar-Carl-Colins z @ LEDU cation.o rg
(4,0:' N\


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.

TM6S

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"

CIBSE*-ELEMENTA RELEASE

TECHNICAL
MEMORANDUM 65

JANUARY 2021

TM65
gS years old (UK)
Just out (USA)

Looking for:
Quick fling

About me

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.

Interests

g N 7 N i
| Meditation Y ( Museums ) Ice Cream \
\ /N / ¥/

More about me

£ N
(@ Gemini ) © Better in person

THIRD-PARTY VERIFIED
Institut Bauen

E I D und Umwelt eV.

1S0 14025 and EN 15804 -

EPD

Environmental Product Declaration

@12 years old International

Looking for:
Long-term partner

About me

| am third party verified and valid for

5 years

| contain some input data.

| disclose my emissions broken down

by life cycle, but notthe

assumptions
Interests

> /\ Museums j ( Ice Creamj

p
| Meditation
A\ \

More about me

p N
/\& Gemini ) © Better in person

TM65 RESULTS INFLATED
Cradle to Grave

=Y
o

——37.4

e S B ¥ P
;o ou
1 | |

B Fitting 1
A Fitting 2

14.0 Hing
11.7 M Fitting 3

el
o
| 1 |

Embodied carbon (kg CO, eq)
]
(-

o

TMB5 LCA

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

&““54/

g LEDucation.org



Alternative approaches to reporting Environmental Impacts

EPD PCF TM65
Environmental Product Declaration Product Carbon Footprint Embodied Carbon Calculation Methodology

Emissions All CO2 COo2
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

v PCF VVARV.VARV.VARV.V *k = W W W

v, TM65

=
>
w
>
o
9]
i
vy
&
vy
~J
5%
O

only
relevant for
products with
refrigerants

Maintenance
Replacement
Refurbishment
Disposal
Reuse, recovery,
Recycling

L)
o
o
©
=
=
m©
o

Material Transport
Manufacturing*®

Product Trasnport &
Constr. & Install.
Op. Energy Use &
Op. Water Use
Deconstruction
Waste Transport

Waste Processing

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”



Circular Economy Assessment (TM66)
&
Product Circularity Data Sheets



TM66 Circular Economy Digital Assessment Tool

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

« 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

Result

Category Points Scored

PR
CIBSE

Maximum

Assessment

possible points

Product design 21.0 35.0
Manufacturing 10.9 11.0
Materials 5.0 16.0
Ecosystem 15.0 22.0

Overall performance

How to analyse the score

0 to 0.5 Very poor circular economy performance

0.5t0 1.5 Some circular economy functionality

_ P o S lanty

2.5to 4.0 Excellent circularity

This digital tool is designed to be used in conjunction with
CIBSE TM66 Creating a circular economy in the lighting industry,
available from www.cibse.org/knowledge.

2.4
3.9
1.3
v



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
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TM66  Example Question l

CIBSE

Select evidence per action towards circular economy

4
Excellent
Circular economy . Some positive Positive o Outstanding . . .
Feature Mo evidence ! ! positive ! Evidence in support of choice
effect evidence evidence ! evidence
evidence
Impossible Risk of damage Possible Easy/ Zhaga Style
Ease of upgrading light
source
C o o o
Allows products Dearaded High risk of Maintained but Maintained and
to be upgraded, Effect of light source : reduction difficult gasy
keeping existing W upgrade on thermal
products in use performance O O O O
rather than
Upgradability |l requiring new 5
. T inati
products with - Impossible erml?la on Plug & configure Plug & play
high percentages Ease of configuring upgrade, configure
of virgin including plug sockets,
feedstock to be [ AMVEr settings O O O O
procured
) Available, but Available, covers Commonly
Mot available . . .
Availability of upgrade light product specific | |multiple products available
sources
O C o o



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

TM66

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

Categories of Evaluation & Key Elements

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

Product Circularity Data Sheet “$% peos
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» Proposed as the official standard for communicating data on the circular

economy properties of products in concert with the 1ISO323 Circular Creating a digital

Economy Technical Committee circularity
fingerprint for

products

* 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 I'T exchange protocol that can be
easily shared across platforms, including ones that can assign a score

Instructive & likely will become part of EU circularity directive compliance

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



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

Health Product Declarations (HPDs)



AIA Materials Pledge

support HUMAN HEALTH by preferring products that support and foster
life throughout their life cycles and seek to eliminate the use of hazardous
substances.

support a CIRCULAR ECONOMY by reusing and improving buildings and
by designing for resiliency, adaptability, disassembly, and reuse, aspiring to a
zero-waste goal for global construction activities.

support CLIMATE HEALTH by preferring products that reduce carbon
emissions and ultimately sequester more carbon than emitted.

support ECOSYSTEM HEALTH by preferring products that support
and regenerate the natural air, water, and biological cycles of life through
thoughtful supply chain management and restorative company practices

support SOCIAL HEALTH & EQUITY by preferring products from
manufacturers that secure human rights in their own operations and in
their supply chains, positively impacting their workers and the communities
where they operate




Health Product Declaration

Section 2: Content in Descending Order of Quantity

Open Industry Standard

CLASSIFICATION:
PRODUCT DESCRIPTION This section lists contants in a product based on specific threshold(s) and reports detailed health information including
hazards. This HPD uses the invontory method indicated above, which is one of Ihree possible methods:
- Basic lnventory method with Product-level threshokd.
* Nested Matenal inventory method with Product-level threshold.
« Nostod Material inventory mothod with individual Matorial-lovel ihresholds,
Definitions and requirements for the three inventory methods and requirements for each data field can be found in the

Every chemical in every .
component on the BOM o R

MATERIAL THRESHOLD. RESIDUALS AND IMPURIT IES CONSIDERED
d . | d . h CONTENT INVENTORY nespuLsmeUnmEs NoTES
isclosed to either 100 e e e e i
O Nested Materials Method O 100 ppm OvYes ONo [OTHER MATERIAL NOTES.
O Basic Method © 1.000 ppm Consideredin _of _ Percent Weight and Role Provided?
O r 1 O O O m Threshold Disclosed Per O Per GHS SDS Mamrets Scroaned OYes ONo SUBSTANCE NAME 10 XOOKX-XX-X
O Material O PerOSHAMSDS  Explanation(s) provided Using Prionty Hazard Usts with Results Disclosed? -~ as: e a0 noLE
O Product © Other for Residuals/mpurties? Identified OYes ONo wAZARDS AGENCY(ES) WiTH WARNNGS
OYes ONo Namo and Idontifior Providod?

. .
O tl Ona | thl rd_ art CONTENT IN DESCENDING ORDER OF QUANTITY
Summary of product conients and resulls from screening indhidual Number of Greenscreen BM-4/BM-3 contents:

chemical substances against HPD Priority Mazard Lists and the Contents Conoem GreenBan
GroonSeroon for Safor Chomicals®, Tho HPD doos not assoss whother gem:?m nm:, Score: A

o (o .
using or handling this product will 0xpos individuals 1o its chemical
V e r I I ‘ a I O I l substancos or any health risk. Refer to Section 2 for further details. Nanomaterial: SUBSTANCE NAME 10 XXXX-XX-X

MATERIAL | SUBSTANCE | RESIDUAL OR IMPURITY - G e AN oL
GREENSCREEN SCORE | HAZARD TY| INVENTORY AND SCREENING NOTES:

HAZARCS AGENCY(ES) WITH WARNNGS

MATERIAL NAME -~ HPD UAL

MATERWL THRESHOLD PEBIDUALS AND IMPURTIES OONS

RESIDUALSAVPURITIES N

oTen MATERIAL NOTES.

SUBSTANCE NAME 1o XXXX-XX-X

" as e NANO POLE

MAZAROS AGENCY(ES) WITH WARNINGS:

SUBSTANCE NOTES

VOLATILE ORGANIC COMPOUND (VOC) CERTIF
Matecal (o: Regulatory (98): Vo SUBSTANCE NAME 10 XXOEXXX
Does the product contain exempt VOCs?
S CONSISTENCY WITH OTHER PROGRAMS ~ e o avo PoLE

i NOG Vet svlabla HAZARCS AGENCY(ES) WITH WARNNGS

Thid Party Varified? prepantn SCREENDIG DATE

O Yos VERFER PUBLISHED DATE.

oNo VERFICATION £ T sussTance wotes
Product Name HPD v2 1 created wa HPOC Bulder

s proccibpderl com PageX ot Y




DECLARE Product Labeling

* Ingredients disclosed to the most stringent 100 ppm level
* Red List chemicals highlighted in dark orange
« Emerging chemicals of concern highlighted in
« 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

5o b Ui g https://living-future.org/declare/declare-about/

Declare.

Product Name
Manufacturer

Final Assembly: First City, State, Country;

Second City, State, Country; Third City, State, Country
Life Expectancy: 50 Years

Embodied Carbon: # kg CO,-eq =

Declared Unit: # m?

End of Life Options: Recyclable (95%), Landfill (5%),
Take Back Program (Program Name/Location)

Ingredients:

Your First Component: Sustainably Sourced Ingredient;
LBC Red List Ingredient’; Your Second Component:

L. A h' ListPr f tsion: Non-Toxic Ingredient;
Undisclosed (<0.1%)2

'LBC Temp Exception RL-009 Formaldehyde
2LBC Temp Exception RL-004var.a Proprietary Ingredients

Living Building Challenge Criteria: Compliant

% Disclosed: 99.9% at 100ppm
VOC Content: # g/L

[ LBC Red List Free
Il LBC Red List Approved

1-13 Red List:
[C] Declared

1-10 Interior Performance: CDPH Standard Method v1.2-2017
1-14 Responsible Sourcing: Product Available with FSC Chain of
Custody

XXX-XXXX ;hird
EXP. O1 OCT 2021 vg%e{
Original Issue Date: 20XX N/

MANUFACTURER CLAIMS VERIFIED BY THIRD PARTY VERIFIED ASSESSOR
INTERNATIONAL LIVING FUTURE INSTITUTE" living-future.org/declare


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

COMPANY OVERVIEW ENVIRONMENT SOCIAL GOVERNANCE APPENDICES

Focusing on
Diversity, Equity,
and Inclusion

DEI Council Formalizes our Commitment
to an Inclusive Environment

3% 40% 17% 41%

of Management* of associates of Management* of associates
identify as women identify as women identify as people of color identify as people of color

COMPANY OVERVIEW ENVIRONMENT SOCIAL GOVERNANCE APPENDICES

Our Progress Against the FY22 Targets

In FY20, we outlined our FY22 targets. We're providing an update on our FY21 and introducing our new 100 millien metric ton carbon avoidance ambition.

Goal Metric FY19 Baseline FY21 Target FY21 Actual FY22 Target Status

Carbon Intensity gCo./$ 2592 24.02 19.44 Continuing
% 20% 11.01% 25%

Energy Efficiency Mt CO: 83,698 73,888 62,774 Continuing
* 1M72% 25%

Raw Materials

Customer Energy Reduction

e Engagement

Supplier Ethics




Panel Discussion

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

®

o lighting
for
cradletocradie good

8F = |The Chartered Institution of
N Building Services Engineers

CIBSE TM65 TM66
LIVING

== BUILDING

OOOOOOOOOOOOOOOO

SCHOOLS

Better buildings. Better studen!

Whole Building Product Level



0 response submitted

What Premium will your customers pay for
credible/comparable/maintainable sustainability certifications/assessments

[m] e
2T
https://forms.office.com
/r/6cdJQFhQQp 15% >15%
O copy link

Treemap Bar 10f1

Scan the QR or use
link to join




Panel Discussion

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

[
DO IT NOW

| AT NEXT EXIT f! e



Panel Discussion

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




0 response submitted

Re-rate the relative impact you believe the below factors can have on re-

ducing the environmental impact of your projects
Scan the QR or use

link to join
@ Very Big impact @ Big Impact @ some impact @ Little Impact @ Very Little impact
E Ly .E Reduce Operating Energy of your Itg & controls design
- .- {
x Use fixtures w/ low mfg. embodied carbon
"
E Use fixtures embracing circular design
_ » _ Use fixtures disclosing chemical ingredients
https://forms.office.com
/r/DHa6GTwFdg Make Efficient/Sustainable fixtures available to
projects in disadvantaged communities
O copy link 100% 0% 100%

10f1




Q&A



L=Ducation

Trade Show and Conference

This concludes The American Institute of Architects Continuing
Education Systems Course



LEDucation

Trade Show and Conference

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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