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Whose Footprint is that?

Embodied Carbon and Sustainable
Lighting Design
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Have you had experience doing a LCA?

56%

Yes No
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How many people consider embodied carbon in your
purchasing decisions

A. Always B. C. Never D.Whatis
Sometimes embodied
carbon?
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Describe supply chain for Lighting Products
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How many projects do you "touch" per year

B >100 projects
per year

D 10,000 or MORE
projects per year

C >1,000 projects
per year

A > 10 projects
per year
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Moderator

Alexandra Gadawski
HMFH Architects

Sara Schonour
Lytei

Tina Halfpenny

Executive
Director/CEO
DLC

Dr. Nathaniel Jones
ARUP
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Exploring carbon reductions beyond the kwh




]| Goal-setting Framework

CLIMATE HEALTH

SOCIAL HEALTH AND EQUITY



Climate Health

Support climate health
by preferring products
that reduce carbon
emissions and ultimately
sequester more carbon
than emitted.




HMFH ARCHITECTS

ALife Cycle Impacts

Embodied

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

Embodied vs Operational Carbon

According to the international panel on climate change (IPCC), global society will have to reduce carbon dioxide (CO,) emissions by
45% from 2010 levels by 2030, achieving net-zero carbon emission by 2050. Globally cities occupy about two percent of the planet’s
land mass but account for up to seventy percent of the greenhouse gas (GHG) emissions.
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Life Cycle Impacts

CO, (Carbon - all greenhouse gases normalized to carbon equivalent)
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4 Material Transparency- Products Labels

Human Climate Ecosystem | Social Health Circular
Health Health Health and Equity Economy

N

DECLARE LABEL

LIVING PRODUCT
CHALLENGE

O O

CRADLETO
CRADLE

O O

ROHS

LIGHTING FOR
GOOD

O ©0 09O
© 0090

GREEN SCREEN

HPD

0000 ©O

EPD
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What is an EPD?

ABIOTIC ACIDIFICATION EUTROPHICATION
DEPLETION POTENTIAL POTENTIAL

GLOBAL WARMING 0ZONE LAYER PHOTOCHEMICAL
POTENTIAL DEPLETION OZONE CREATION

HMFH ARCHITECTS
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24 Why ask for EPDs?

- - : Whole Building Life Cycle
n Informed Decision Making Assessment

Benchmarking for Products

e Metric Based Goals
and Buildings [



WHOLE BUILDING LCA BENCHMARKS

Benchmarking for Schools

Source Geographic Life Cycle Physical Scope Schools
Region Scope

CLF North A only Foundation, Structure, Enclosure,
America Interiors

| ETI UK AT-A5 Substructure, Superstructure, Facade,

Internal finishes, MEP

RIBA UK AT-Ab Substructure, Superstructure,
B1-B5 Finishes/fixed FF&E, Building services
C1-C4 (and associated refrigerant leakage)
One EUROPE A1-A3,A4  Varies
: B1-B5
Click o

LCA
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Life Cycle Assessment

3

]

Electrical
16 kg/CO,/m’ Whole Building (100%) I
1,000 kg/CO,/m?
»—— Lighting
: 10 kg/CO,/m?

New Public MEP (13%
High School 130 kg/CO,/m?

Other (87%)

0 100 200 300 400 500 600 700 800 900 1,000

Embodied Carbon (kg/C0O,/m?)

Information from:
Hamot, L. (2021, November 20). Getting to grips with whole-life carbon. Retrieved from CIBSE Journal : https://www.cibsejournal.com/general/getting-to-grips-with-whole-
life-carbon/
(2019). Life Cycle Assessment of Mechanical, Electrical and Plumbing in Commerical Office Buildings. The Carbon Leadership Forum.
London Energy Transformation Initiative . (2020). LETI Embodied Carbon Primer Supplementary Guidance to the Climate Emergency Guide. London: London Energy
HMFH ARCHITECTS
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Long Term Embodied Carbon Goals

Whole Life

Net Zero

Information from:

London Energy Transformation Initiative . (2020). LETI Embodied Carbon Primer Supplementary Guidance to the Climate Emergency Guide. London: London Energy
Transformation Initiative .
Pak, A. (2022, 1 1). Embodied Carbon: Key Considerations for Key Materials. Retrieved from Canadaian Architect : https://www.canadianarchitect.com/embodied-carbon-key-
HMFH ARCHITECTS



Embodied and Operational Carbon

Carbon Intensity - Northeast US
(gC0O2e / kWh)
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Information from EPA EGrid 2018, via Pak, A. (2022, 1 1). Embodied Carbon: Key Considerations for Key Materials. Retrieved from Canadian
Architect : https://www.canadianarchitect.com/embodied-carbon-key-considerations-for-key-materials/
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MaterlalTransparency Standards

Human Climate Ecosystem | Social Health Circular
Health Health Health and Equity Economy

LEED

O

WELL

CHPS

Living
Building
Challenge

O

Passive
House

S0 00O
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Resources

it BuildingGreen

® :
ca ESC

cradletocradie FSC®-C021798

CERTIFIED
I AR AL WAL
PRODILCT CECLARATION CERTIFIED SILVER GOLD PLATINIUM
40 - 49 POINTS 50-59 POINTS 60-79 POINTS 80+ POINTS

COLLABORATIVEFOR
HIGH PERFORMANCE

SCHQQLS

Better buildings. Better students.

WELL)! WELL)H V7%, LIVING /
wh el el s S, Declare
N\ S CHALLENGE H



] Why Lighting?
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ARUP

Whose Footprint 1s that?
Embodied Carbon and Sustainable Lighting Design

Nathaniel Jones
24 May 2022



ARUP
Who saves the most carbon?

Teleconference instead of Adopt a vegan diet
flying New York to London

Stop driving for one year Reduce embodied carbon in
one architect’s work for one
year by 1%




Who saves the most carbon?

Teleconference instead of
flying New York to London

1,500 kg CO,e

ARUP

Adopt a vegan diet

2,000 kg CO,e

Stop driving for one year

3,000 kg CO,e

Reduce embodied carbon in
one architect’s work for one
year by 1%

12,000 kg CO,e



ARUP
Our net zero carbon strategy

A better way

At Arup, W¢E alm to reduce our CARBON REDUCTION TARGETS (TCO,E)
carbon footprint by 30%

30% reduction Net Zero

® Scope i
® Scope?

® Scope 3: Business travel

* Reducing purchasing and catering

® Scope 3: Purchased gocds and
services and capital goods

* Flexible working

%  Scope 3: Waste
generated in operations

e Reduced business travel i

Scope 3: Employee commuting

 FElectric car reliance 40,000

* Renewable energy sourcing

2018
2020
2022
2024
2026
2028
2030
2032
2034
2036
2038
2040
2042
2044
2046
2048
2050



ARUP

Our reach
l_/ " Carbon footprint
of our offices
Control
Influence

Carbon footprint
of our projects

S



Arup Zero

Veracity
Stores non-project information used
within the Zero platform

Benchmarks

High-level assessment assemblies
Material factars

Utility factors

etc.

N

ARUP

Zero
Ul for carbon data for buildings projects

DDB:

Stores project data created by or
submitted through Zero

Asset structure

Detailed Assessment output
High-level assessment output
Benchmark output

System meta-data

etc.



ARUP
Life of a building 1n carbon

12000
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ARUP
Life of a building 1n carbon

12000
10000
8000
2, N
S 6000
H
4000 > Operational carbon
accounts for 30 — 70%
o
2000 ) of l.)ul.ldmg s carbon
emissions
0

2025 2035 2045 2055 2065 2075 2085 2095 2105 2115 2125
Year



ARUP
Life of a building 1n carbon

12000

10000 .
Embodied carbon

8000 of renovations

S 6000
4000

2000

0
2025 2035 2045 2055 2065 2075 2085 2095 2105 2115 2125

Year




ARUP
Life of a building 1n carbon

12000

10000 \

8000 Reduce embodied

v, carbon in construction
© 6000
o

4000
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0
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Year




ARUP
Life of a building 1n carbon

12000

10000
} Reduce embodied

8000 carbon in renovations

S 6000
4000

2000

0
2025 2035 2045 2055 2065 2075 2085 2095 2105 2115 2125

Year




ARUP
Life of a building 1n carbon

12000

10000

Improved
operational
efficiency

2000

0
2025 2035 2045 2055 2065 2075 2085 2095 2105 2115 2125

Year




. o ARUP
Life of a building 1n carbon

12000
10000
8000
v,
S 6000
H
4000 =
- Use renewables
2000 A and carbon offsets
/ to reach net-zero

o L

2025 2035 2045 2055 2065 2075 2085 2095 2105 2115 2125
Year
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Circular lighting design principles

0. Daylight L
Buildings and interiors should be designed for daylight first.

1. Circle of lighting materials

o

Lighting products can be up or down cycled, or, as a last resort, re-cycled. te
2. An adaptable system »
Lighting systems must adapt to changes in layouts, functions and programs. Eh
3. Higher flexibility, higher resilience m
Lighting must accommodate variable functions and uses throughout the day.
4. High quality design

ghq y g %

The quality of the lighting design has a significant impact on the longevity of its use.



ARUP
Why LEDs?

Global Warming

Hazardous Waste Landfill

Non-Hazardous Waste /. . > v Stratospheric Ozone
Landfill

Temestrial Ecotoxicty ¥\, 89 S RISV VAR BN Fresand SL0d

Ecosystem Damage

Land Use®

US Department of Energy | Office of Energy Efficiency & Renewable Energy

= ne =@=CFL ==LED-2012 ====LED-2017



| | ARUP
Fixture selection

Linear fixtures Spot fixtures




| ARUP
Factory location

-




ARUP
Got an EPD?

Building assessment information (x = included in LCA| MND = module not declared)
Supplementary
information
Building life cycle information bheyond the
building life
cycle
Benefits and
Construction 1 lpads beyond
Froduct Stage Process Stage Use-stage End-of-Life Stage the system
boundary
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o ARUP
Development of a modular luminaire system

Key collaborators

David Chipperfield Architects

Manufacturer

Viabizzuno

Key facts
12 different light distributions

30 possible combinations

© Viabizzuno

100% replaceable components
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Design principles 1n action

Daylight
Windows and skylights maximize
W, daylight availability
-O-

Three “garden” atria for daylight
and natural ventilation

Integrated photovoltaics

LEED Gold rating achieved

11th Floor

17th Floor




Design principles 1n action

Circle of lighting materials

Reduced material quantity

Adaptable system

Swappable parts to achieve different
looks

P Replaceable components
. 28 different brands and 7,000
Single manufacturer
occupants under one roof
Higher flexibility, higher resilience High quality design
Lens adaptable to multiple uses Multiple “atmospheres” created
m Long-lasting LEDs Optics designed for controlled

lighting distribution

ARUP

A\



o ARUP
[Luminaire Broker

Step 1 - Step 2 - Step 3 -
Create searches Shortlist favourites Choose best match Luminaire Broker
/ V== @? Ib
: * . *
e -‘. _____________________ ‘ _____________________ n



Strategies for
change?

|
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STRATEGIES TO CREATE CHANGE

B
LEADERSHIP




OTHER EXAMPLES TO FOLLOW

ARCHITECTURE
INTERIOR DESIGN
CARPET
FURNITURE
CEILINGS




™, 2012
" A+D Letters

To Manufacturers asking for
material transparency

¥ WTIRE

Declare.

)2 ?:Iznuease in Fixtures w/
' AIA Materials Pledge Y racapariecy ool
Public launch Available in the lighting market
Public lauch
The Manufacturing Collaboration Inspired by LPS0 + Materials Pledge
/%, LP50 Formed "\, Lighting Advocacy Letter
./ 2018 /2021

Future Benchmark

. Lighting Included on
.| Whole Bldg LCA's
- 2024




(ROHS + HPDs)
WHAT'S POSSIBLE? DECLARE + EPDs

INCLUSION IN LCAs



WHAT LIGHTING SPECIFIERS WANT:

« TRANSPARENCY - LABELS + DOCUMENTATION
» PROCESS, PRODUCT, END OF LIFE

« PRODUCTS THAT ARE:
« DESIGNED TO HAVE LOW CARBON FOOTPRINTS

« PRODUCED WITH SUSTAINABLE, HUMANE PROCESSES
* READILY AVAILABLE AT AFFORDABLE PRICES



Soppart Wews + oo Coract L n@ 4

LIGHTING ADVOCACY LETTER:

for oer upeoming webiner about the Lighting Advocacy Lether and suppoviing foalkits af 2p Pacific / Sp Easiern an March 3rd,

WHAT LIGHTING SPECIFIERS WANT

+ Human Heath

+ CHmakte Health -

+ Ecosystem Health -

. Cushing
Terrell

LaM ° sam

architecturs
Parsners




WHY ARE WE

ASKING FOR
EPDS, HPDS,

DECLARE?

 They are adlready accepted and
prevalent in other trades

 There's an established process

* It creates a baseline, and an
opportunity to look at process +
practices in a structured way




THE IMPORTANCE OF THIRD-PARTY VERIFICATION

« Noft dll labels, declarations
& certifications are 3rd
party verified

« Allows “apples to apples”
comparisons

ERIFIED)




ACTION STEPS FOR MANUFACTURERS

@ EDUCATION @ EXISTING PRODUCT REDESIGN (@) MANUFACTURING PROCESS
PRODUCT DESIGNERS IDENTIFY WASTE ADOPT LEAN PROCESSES
MANUFACTURING TEAM IDENTIFY NON-COMPLIANT FEATURES REDUCE LOCAL ECOSYSTEM IMPACT
VENDORS/SUPPLIERS AT M R OPTIMIZING THE SUPPLY CHAIN

X REVIEW VENDORS AND SUPPLY CHAIN
IMMEDIATE AND LONG-TERM COST TRANSPARENCY LEVERAGING DEMAND
BENEHTS
O O O O O

STARTING WITH THE END GOAL IN MIND

UTILIZE SUSTAINABLY REDUCE/ELIMINATE SINGLE USE PLASTICS
PRODUCE/RECYCLED MATERIALS COMPOSTABLE OR RECYCLABLE
MINIMIZE SIZE/WEIGHT TO REDUCE MATERIAL OPTIONS

PACKAGING, SHIPPING COSTS/IMPACTS COST BENEFITS WITH SHIPPING WEIGHT

@ NEW PRODUCT DESIGN @ PACKAGING/SHIPPING



JOIN US
OCTOBER 18!

OCT
18

Lighting the Way: Sharing
Experiences + Lessons Learned

by mindful MATERIALS

41 followers

Free

On Sale Mar 3 at 8:00 AM Details

Lighting Designers learning + advocating for holistic health in lighting re-
convene to share successes, challenges + lessons learned

About this event

n March of this year, mindful MATERIALS held a webinar in
partnership with the authors of the Lighiing Advocacy Letter to talk
about the power of demand, asking for transparency in lighting, and
introduced a toolkit for action

You can find the recording here.

& months later, we're reconvening for a conversation - as a group and
in breakouts - to talk about what has happened since then. What have
designers learned, tested out, explored? Where have you seen
success, had missleps, been frustrated? How can we &ll learn from
each other's experiences? This will help inform iterations of the
toolkit, plus your experience may inspire someone else to start.

Date and time

Tue, October 18, 2022
5:00 PM - 6:00 PM EDT

Location

Online event




LIGHTAZ com

Listings & Certificates A

Certificates
ADA 863
Chicago Approved 70
Declare 352
DLC 982
Energy Star” 958
IBEW 902
Indigo-Clean 98
Made in USA 4643
MNight Sky 129
MSF 387
MY C 186
RoHS 794

T24" 1477

PROGRAM DECLARAT

LIVING PRODUCT CHALLENGE CERTIFIED

DECLARE

DECLARE + THIRD PARTY VERIFIED

DECLARE + EMBODIED CARBON (PILOT)

mindful MATERIALS Library

hitps: ffdrive. google.com/driveuf0/my-drive

Salected Filter, [ General Material Category: Light Fixtures l

- BASIC INFORMATION
Search Materials

09 Material

Focal Point 9mm ,

 LightArt LAZ Lig..




Lighting
TOOLKIT PDF Advocacy
Letter

Toolkit




IES Sustainability Committee
hitps://ies.org

Green Light Alliance
hittps://www.areenlight-
dlliance.com

Lytei — Hub for Sharing Lighting Ideas
https://www.lytei.com/

Ecomedes — Database for
Sustainable Building Products
hitps://www.ecomedes.com/

Declare Product Database
https://living-future.org/declare-/

Declare.

ﬁs "% Design Lights Consortium
= o hiips://www.designlights.org/

A
Q

METROPOLIS

Materials Pledge Starter Guide
hitps://www.dia.org/pages/é6405423-materials-
pledge-starter-quide

Climate Toolkit for Interior Design
https://metropolismag.com/climatetoolkit/

Mindful Materials
https://www.mindfulmaterials.com

AlA Committee on the Environment

hitps://network.aia.org/commitieeontheenvironment/

Carbon Leadership Forum
https://carbonleadershipforum.org

Built Environment Plus
Home - Built Environment Plus
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