L=Ducation

Trade Show and Conference

Designers Lighting Forum

Championing Sustainable Lighting
Specification Processes

Matthew Fracassini, MIES, LEED AP

BD + C
March 18, 2025

>, & LEDucation.org



L=Ducation

Trade Show and Conference

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

CESor AIA members. Certificates ofhandling, using, distributing, or
Completion for both AIA members dealing in any material or product.

and nonrAIA members are available

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

This course is registered wilA CES
for continuing professional
education. As such, it does not
iInclude content that may be deemed
or construed to be an approval or
endorsement by the AlA of any
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LEDucation

Trade Show and Conference

Learning
Objectives

At the endof thiscourse, participants will be able to:

1. Attendees will be able to understand the importance of standardizing sustainable lighting fixture sourcing.

2. Attendees will be able to identify light fixtures, materials, and manufacturing processes with lower
environmental impacts than traditional versions.

3. Attendees will be able to apply sustainable sourcing strategies within their organization, making the effort
firm-wide.

4. Attendees will be able to gain buy from project stakeholders to use sustainably sourced lighting
materials that make it to the final project.
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AN OVERSIMPLIFIED
EXPLANATION OF THE PROBLEI



Anthropogenic Global Warming

0°c 1°C
Al dzYly LYLI)I OG0 KFa&a N}XA&aSR USYLIS!
~1°C compared to préndustrial levels (IPCC SR15, 2018)

At NAYFNARET & FNRY (KS Ga3INBSYK?2dza ¢
atmosphere traps heat from the sun. Emissions from fossil fuels
accelerate this effect.
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Climate Catastrophe

0°c 1°¢C 2°C 3°C 4°c
A With no change to global emissions, global
temperatures could ris@.5°Chy 2040 andi°"Chy 5%
2100 ;W%;f
A 4°C of warming is catastrophic for life on eacthf

sea levels rise by more than 8 meters (26 feet S\
agriculture starts to fail, half of all species face ( C )

extinction
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What are we doing about It?

0°c 1°C 1.5°C
A The 2015 Paris Agreement established a framework to limit global

warming to 2C with a stretch goal of 1°6

A Our planet will be different at 1.5 or@ warmer, but we can avoid
the most catastrophic effects of global warming

A Reduce emissions, explore renewable energy sources, remove
carbon dioxide from atmosphere
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UN Sustainable
Development Goals

A 17 Goals, 169 Targets
A Climate Action

A Health & WelBeing

A Sustainable Cities

\\s. 7 Y Natlons
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Lighting Industry Actions

4\ \ |/
®® -0))
= -
-
Near Elimination Advancements in
Lighting Controls

Light Pollution
Reduction of Mercury

Reductions in
Allowable LPD
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ELEMENTS OF SUSTAINABILITY



Elements of Sustainabllity

Cradle to Gate § Gate to Grave

Materials Health,
Responsibility §Wellness, Social
Responsibility
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Circularity

Linear versus Circular Economy

take
recycle make

e TN
dispose

Ty remake

/ pollute \q /
reuse

CC 3.0 Catherine Weetman 2016

use
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Key Elements:
Cradle o Gate Cradle to Gate

N




CQ Emissions

PRODUCT CONSTRUCTION | = USE END-OF-LIFE

Embodied
carbon
Operational Raw material Manufacturing Construe r..il,"l Operations Ma |'|'.-=|'|~|'|.r i Deconstruction '."-.":|_=~I--.|J|r1-: essing,
carbon supply ‘ nstallation and repair / demaolition disposal
A Embodied: Materials & Manufacture
A Operational: Energy Consumption
:, & LEDucation.org



~ Cradle to Gate:




‘DCradIe to Gate:
.| _/Recycled Steel & Aluminum

CO2 Per Pound of Material
Material Produced

CO2 Produced in making 10,000
luminaires with 10 pounds of

(pounds) material (pounds)
12 Aluminum 1,200,000
2.1 Recycled Aluminum 210,000
1.8 Steel 180,000
0.4 Recycled Steel 40,000
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Cradle to Gate:

da

.| _/Recycled Steel & Aluminum

Aggregate Recycled Content %

Sheet Steel 25-30%
Die-Cast Aluminum 80%
Extruded Aluminum 54.2%
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‘DCradIe to Gate:
.| _/Recycled Steel & Alumhlepum

6%

Building
Operations

28%

Building
Materials &

Transportation
23%
Construction

Industry 1 1%

32%
> g LEDucation.org
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Source: Global Alliance for Buildings & Construction
2020 Global Status Report for Buildings & Construction



https://globalabc.org/resources/publications/2020-global-status-report-buildings-and-construction

4 Cradle to Gate:
| /Recycled Steel & Aluminum __

AOpportunities
A Consider Location

AReduce Packaging
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Cradle to Gate:
DLocation, Location, Location
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AComponents Location -,
AAssembly Location
AProject Location
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DCradIe to Gate:
DLocatlon Locatlon Locatlon
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y Cradle to Gate:
.| /Reduce Packing Materials




Cradle to Gate:
_/Eliminate Paper Instructions

LED IMPORTANT SAFETY INSTRUCTIONS
TR o -~

SAVE THESE INSTRUCTIONS

Neuntng Frame b
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Key Elements:
Gate to Grave Gate to Grave




/| Gate to Grave:
__/Energy Consumption

Major fuels consumption by end use, 2018

share of total
office equipment, 1% )
computing, 4%
water heating, 5%

refrigeration, 5%

space heating, 32%

cooking, 7%

6,787 trillion Btu
total energy
consumption

lighting, 10%
other, 16%

ventilation, 11%

cooling, 9%

OVl

&g LEDucation.org

CBEC2018

\\lllm%

N

93



Gate to Grave:
W Energy Consumptlon




Gate to grave: § X ,
J ANDdzE F NJ 902y 2YéX az2Nb 0l

ACNRY AGL![5 t2aA0A2Yy t I LISN 2y
902y 2Ye:é

The study states that energy efficiency benefits from optimized lighting applications are
obtained not only through the adoption of high efficacy luminaires, but also through well

refined design options. Lighting design that incorporates utilance, daylight contributions

(via controls and design), apply occupancy control and surface reflectance, can all contribute to

energy saving opportunities. The IALD believes that it is firmly within lighting designers’
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Gate to Grave:

|/ Application Efficacy

A Source Efficacy
A Luminaire Efficacy
A Application Efficacy
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/| Gate to Grave:
_/ Application Efficacy

_‘.

—_

‘>-

5" LEDucatuon org

\



.Gate to Grave:
| _/Extending Lifespan
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Gate to Grave:
_/Extending Lifespan

AReplacement Parts

AReplacement Lamps/
Boards/ Drivers

AAccessible & Available

U4,
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Gate to Grave:

1N

_/Extending LifespagReUse

Weredzda S o0dzAf RAy 34
Why not luminaires?
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Gate to Grave:
)2 Kb Qa

A Steel
A Aluminum

A Glass
A Plastic

A LED Boards
A Drivers
A Wire

[ A AKiT CAE

SCR8001 (3) — »
~——ACPLS Access plate for
" Dimming “KO” (optional)

- ELL-22B-2LL 2FT LED Body/
" ELL-24B-2LL 4FT LED Body

\ . : & - (1) SCRBGND
(2) ELL-22R-ALP Reflectors/ X

(2) ELL-24R-ALP Reflectors

ELL-22E 2ftEnd (2)

" LED Driver

SCRA002 (8) (LG Innotek or Keystone)
-~ LED Boards
(2) per 2x2/(4) per 2x4
(LG Innotek or Keystone)
«—— ELL Driver Cover
ELL-22C
ELL-24C
« Lumieo Overlay
for Clear Lens
(Optional)
< Acrylic Lens
Available In Clear,
Decorative Insert > White and Frost

(Optional)
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/| Gate to Grave:
__/Extending LifespaqRecycle

A Ease of Disassembly
A Design for DisassembIRiD)
A Scaled up from consumer efforts - i

idlights.com
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Key Elements:
Materials
Responsibility

Materials
Responsibility




/| Materials Responsibility:
__/ Materials Transparency

A Luminaires & Components
A Eliminating Hazardous Materials
A Materials Disclosures
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/| Materials Responsibility:
./ Materials Transparency

Cox o x X
I R
X

Energy Performance X
Specifier Lighting Visual Lighting Design/Light Quality X X
Driven Performance —
& Occupant Controlled Lighting Scenes X X
Application
i Daylighting & Views X X X
X

Circadian Lighting Design
Light Pollution X

: &8 LEDucation.org



/| Materials Responsibility:
. _/EPD: Cradle to Gate

Declare.
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Materials Responsibility:
|/ Health Product Declaration

A Open Industry Standard
A Every chemical listed with PPM
39 Party Verification

hpdcollaborative.org

HPD UNIGUE IDENTIFIER:
CLASSIFICATION:
PRODUCT DESCRIPTION:

= Section 1: Summary

CONTENT INVENTORY

Inventory Reporting Format Threshold level  Residuals/impurities AN Substances Abowve the Threslold bxdicated Are:
= Mested Materials Methcd = 108 ppm Residualsfmpurilies .
 Basic Mathod € 1,000 ppm Gorsidarad In 4 0f 4 Materiais Characterized * Yes EXSC C Yes © Mo
€ Per GHS 505 gt and i for 2 arean e
Threshold Disclosed Per £ otter Copisratisel piosiced Sehntances charastanned accoring fo ST gt
[ —————

€ Maserial R ™ Sereened © Yes EW/SC (" Yes © No
€ Produat Al subssiaces soreened wsig Py Mazar Lists wih

LS o SC SRR

fo ST gusistanca:

Identified © Yes EX/SC T Yes & Mo

O O ERD SEHSIANERS RO Sischased by Mame (SPeeiic or
o) aad Adevrtitior anct or ove or e Specisl ol
i v e g,

CONTENT IN DESCENDING ORDER OF QUANTITY

Summary of and results from screening indvidual chermical
subslances againgl HPD Priorly Hazard Ligts and (b GreenScreen for Safer
Chamicals®. Thi HPD does not assess whathar using or handling this
product will axpase individuals to its chemical substances or any haalth risk.
Fisfer to Section 2 for further details.

MATERIAL | SUBSTANCE | SESANAL Q7 SRAOLIRTY
| HAZARD TYPE

BUPERMAX CORE [ BC:FLAX FIBER POLYMETHYLENE
POLYPHEN YL ISOCYANATE (PMO4) ] MUL | GAN | DOOGR
SKINS WITH BACHING W/FR [unpiscLosED Bl | cAN 2INE BORATE
| MUL | REF AMKONIA | RES | AQU AN | END | MUL ]
BACKED STILES [ WiOOD DUST UNSFEEIFIED‘ﬁ
DIPHENYLMETHAMNE DIISOCYAMATE (MDM) - NON ISOMER SPECIFIC
PRIMARY CASFAN |5 26447-40-5) | MUL | 51 | EYE | RES | CAMN
PARAFFIN WAKXES [COAL), BROWN-COAL HIGH-TEMP TAR, CLAY-
TREATED) |CAN PARAFFIN WAXES (COAL), BROWN-COAL HIGH
TEMP TAR, CLAY-TREATED |'CAN ) ADHESIVE MIX [WQTEH.
I

POLYVINYL ACETATE PHENOL-FORMALDEHYDE RESIN
RES |

VOLATILE ORGANIC COMPOUND (VOC) CONTENT
VOO Conent data s nat apslicalile for this product categary.

Third Party Varified?
 Yos
7 Mo

Sustain Eca Daar
hpdrepository hod-collabarative.org

@
=

WUz,

2 2

Humbier of Greensonsen BM-4BMY contants ... 1
Cantents highest concem GresnScreen
Barchenark of List translator Score ., BM-1
Hamoenaterial ... No

INVENTORY AND SCREEMING NOTES:

Special conditiong applied: BislogizalMaterial

[LEED we] ¥z ex/SC* result is dus only ta matsnials and substances for
which Special Condilions. were applied. Thus “Yes ex/SC" does. nol dequsly
the praduct far tha LEED w4 Materials and Resaurces Disclosans and
Optimizasion orack, Opticn 1.

Ideniified is marked "Ho® because thare are propeistary substances and
substances with no registersd 105 reparted on this HPD,

CERTIFICATIONS AND COMPLIANCE =cx secrin & for soiiosal fstnps
o - Bald [pe Children & Schaclsh

CONSISTENCY WITH OTHER PROGRAMS

Pra-chacked for LEED w4 Material Ingredients Option 1

HPD 2.2 created via HPRC Bulkder Page 1 of 11

Ducation.org



Materials Responsibility:

Declare. Label 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/

Locatwon)

Ingredients:

Your First Component: Sustainably Sourced Ingredient

Red List & Watch List Chemicals e ..
Final Assembly Location :
% Recycled Content s
39 Party Verification

M LBC Red List Approved VOC Content: # g/L
https://living-future.org/declare/basics/

C Temp Exception RL-009 Formaldehyde
C Tomp Exception RL-004var.a Proprietary Ingredients

Declared

1-10 Interior Performance: COPH Standard Methe
1-14 Responsible Sourcing: Product Available with

Custody

FSC Chain of

XXX XXX
£xp. 010CT 2021

Orniginal Issue Date: 20XX

THIRD PARTY VERIFIED ASSESSOR
INTERNATIONAL LIVING FUTURE INSTITUTE

OVl
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/| Materials Responsibility:
__/EPLx Cradle to Grave / Life Assessment

W= -
JS\K e

. |
' s
1492 PCDS
... PRODUCT CIRCULARITY
LI DATA SHEET

LUXEMBOURG

2\ 5 CIRCULARITY
Q™ LIA | CIBSE

& T M 6 6
5 %
x
3
USTR
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Materials Responsibility:

CIBSE/ LIA TBb

ATM66 Assured
ASelfCertification
Adal 1S¢é

Sel«xmﬁurmmlwﬁmdumm

.........

Result

Category Points Scored

Product design 21.0
Manufacturing 10.9
Materials 5.0
Ecosystem 15.0

Overall performance

How to analyse the score

0to 0.5 Very poor circular economy performance

0.5t0 1.5 Some circular economy functionality

2.5t04.0 Excellent circularity

AL ‘41

'0.7

Maximum
possible points
35.0
11.0
16.0
22.0

Pm
tm‘“”‘dm

Assessment

2.4
3.9
1.3
2.7

:, & LEDucation.org



Materials Responsibility:
_/ Lighting for Good

e Criterla Yes No
Company Name A Certified cardboard (100%FSC, FSC Mix, or FSC Recycled)
Contact Person Packaging B Wrapping
Contact E-Mall c Recycling compatible glue
Fitting & Driver reference D  Biochemicals for printing
. . Criteria z e z2ea POPY «~ FOFPY S8 RitoAmount
1. Durabllity 1.1. Lumen maintenance 30000H 50000H 900000H 160 000H 200000H 6 1.2 6
L Ife C I e A n a I S I B 2.1, Efficacy of the LED module 70Im/W 88im/W 400im/W M6im/W 30Im /W 6 5.2 28
C & t‘:";‘:':‘j:’e 2.2. Light output ratio 75% 80% 86% 20% 6% b 28
2.3. Kgim/kgs of the luminakre >2 >3 >4 >B >6 6O 11 55
3. Quality of 3.1. Colour deviation 5 steps 4 steps 3 steps 2 steps 1step ) 05 25

Light 3.2. Colour rendition Index tm30-16 R1=00 tm30-15R=02 tm30-15Rf*04 tm30-15RI=068  tm30-16 Rf=08 6 16 8
O O S O r al I u aC u re rS 4.1, LED module replacement Needs Tools (1 Toolless Toclless Reversible 6 0.3 15

4.2. Standardized sizes for light engine yos (1 no (1 17 17

- L 4, Maintainabiity 4.3, Interchangeable optical system yes (1 no 29 29

S p e C I fl e rS 4.4, Quick electrical connector yes [1 no {{ 7 17
4.5. IS0 lumen after maintenance yes (1 no 1 89 89

5.1, Power Factor 0.90 0.93 0.86 0.97 0.99 ] 08 3

6.2 Total Harmonic Distortion (THD) >10W = <20% >100W = <10% >300W = <6% 6 03 15

. . 6.3. Driver lifetime 30@80°Te 50@80°Te 75 @80°'Te 100@80"Te 150 @80"Tc 3 08 3
I ‘ O O r u a I t aS e O 8 g'f:";c‘ 5.4, Thermal protection of drivers yes (1 no 1 28 28
) ) o at40%output  at20%output  at 1% output 3 098 45

6.5, Dimming level with «80% efficacy at 80% output at 80% output

- L] 6.6. Flicker «3% <% JEEE1780 Low risk  EEETT80 No eMect ﬁ%ﬁﬁ;\(m,) 3 08 25
B.7. Standby power >wW <w =0W 6 04 0.5
Maintenance, Source & Driver sz . o2 L 02 . = R
Ao 6.2. Recycled drivers materials >1% >6% 6% >20% 6 (ZI.Bl 25
Efficacy -
UCs,
7
N % .
2 LEDucation.org
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Materials Responsibility:
__/Product Circularity Data Sheet

SECTIONS

AManufacturer Tool

1 o
A3-Party Verification
2 COMPOSITION

AT/F Questions determine lev
of Circularity in 5 categories 3

DESIGNED FOR
BETTER USE

DESIGNED FOR
DISSASSEMBLY

DESIGNED FOR
RE-USE

®»He QO N

STATEMENTS (EXAMPLES)

THE PRODUCT CONTAINS = 75-95 % POST-CONSUMER RECYCLED CONTENT BY WEIGHT

THE PRODUCT DOES NOT CONTAIN SUBSTANCES OF VERY HIGH CONCERN
FROM THE REACH CANDIDATE LIST IN CONCENTRATION ABOVE 0.1% BY WEIGHT

THE PRODUCT CAN BE MAINTAINED & REPAIRED BY UNTRAINED PERSONNEL
AT THE LOCATION OF THE PRODUCT USE

THE PRODUCT 15 DESIGNED TO BE INSTALLED AND DEMOUNTED USING
REVERSIBLE CONNECTORS

THE PRODUCT IS DESIGNED FOR RE-USE AS-1S OR WITH MINIMAL MODIFICATION
THE PRODUCT IS DESIGNED FOR COMPOSTING IN A HOME COMPOSTER

5\* LEDucation.org



Key Elements:
Health, Wellness,
Social
Responsibility Health,

Wellness, Social
Responsibility
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