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The use of natural resources has more than tripled from 1970 and continues to grow.
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DECARBONIZED, NET ZERO & CIRCULAR STANDARDS
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Join us in decarbonizing the built environment - better buildings for a better planet.

Tha building and construction sector have a vital role to play in eliminating carbon, as it is responsible for nearty 40% of greenhouse gas emissions. Ls
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Intent

To achieve increasing levels of energy system efficiency, resilience and reliability by integrating DC

power systems into buildings.
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WHY DO OUR LIGHTING,PRODUCTS USE
S0 MANY TOXIC PETROGHEMICALS?



WHY DON'T PROJECT
OWNERS HOLD THE LIGHTING
INDUSTRY ACCOUNTABLE
FOR LIFECYCLE COSTS?
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"Being less bad Is not also being good.”

-William McDonough
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DOES “DEEP-GREEN" SUSTAINABILITY
LEAD TO RADICAL COST REDUCTIONS?



TREE HUGGING HIPPIES?



TREE HUGGING HIPPIES?

* EL
* EL
* EL
* FAST DISASSEMBLY

* REPAIRABLE, MODULAR
 RECLAMATION OF RESIDUAL VALUE

MINAT
MINAT
MINAT

NG TOXIC MATERIALS
NG OVERSPEC'D MATERIALS
NG NEEDLESS COMPONENTS



e ELIMINATING TOXIC MATERIALS

e ELIMINATING OVERSPEC'D MATERIALS
_.FR'E'E'H'U'G'G'I'N'G'H'I'P'P'I'E'SQ_ * ELIMINATING NEEDLESS COMPONENTS
' FAST DISASSEMBLY
REPAIRABLE, MODULAR
REGLAMATION OF RESIDUAL VALUE

GREAT SUPPLY CHAIN MANAGEMENT!
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MOUNTING BRACKET END-CAP
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REFLECTOR
LASER CUT

— ELECTRICAL HOUSING
MOULDED

MOUNTING SPARS — DIFFUSER
MILLED / EXTRUDED CUT FOIL



What does it mean
to be green’

Circular Economy Office Luminaires

Radical approach in luminaire
construction

Design for Dramatically reduced
disassembly part count

Push-fit construction =
easy disassembly

Super-green light engine design

Eliminate printed

circuit boards o
Common printed circuit boards
use energy intensive materials and
chemically intensive production
processes, plus recycling circuit
boards is nearly impossible.

We are striving to reduce and o

eliminate our use of printed circuit
boards where possible.

Design for a circular economy

Closed cycle
The luminaire comprises of 2 main types components:

- Natural compostable materials with low embodied energy
(bamboo profiles, bioplastic end-caps)

+ Electronic components that can be re-used or replaced easily
(other applications, state-of -the-art energy efficient components)
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Technologic
neutrient

Service/ o

«LEDs upgrade Q
+ Copper tracks S @
+ LED housing g
- Driver =

( )
Grow Compost
Biological n
neutrient
+ Bamboo profiles
- End-caps o
« Driver housing o
* Reflector
LEDs are durable

As LED efficiency increases, so

does their long term value. With

LEDs demonstrating efficacy of

200 Im/w, even after several 50k &
usage periods those LEDs are still
highly efficient light sources that
could be reused in lower-value
applications

Applicati

Cycle 2 Cycle 3
150L/W 100 /W

Beautiful factories

Natural, bio-degradable, raw materials

Think a material is ‘green’? Would you want to live next to the factory?

CO2 neutral Injection Re-use
Bamboo moulded components/
profiles bioplastic recycle pet

Moso*® Treeplast®

We are striving to increase our use of natural materials with low-embodied
energy, such as fast-growth woods and agriculture waste products

Maximizing the benefits of LED
technology

LEDs are safe LEDs are efficient

LEDs enable use of innovative We no longer need material-
materials intensive heat sinks



“SUSTAINABILITY DOESN'T SELL HERE IN EUROPE”
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BAMBOO PENDANT

GRAND PRIZE WINNER

2019 MANUFACTURING INNOVATOR CHALLENGE:
SUSTAINABLE MANUFACTURING OF LUMINAIRES

Dy U.S. DEPARTMENT OF

@ENERGY

KOERNER
DESIGN

© KOERNER DESIGN



DESIGN FOR ABUNDANCE

ENVISIONING A CLEAN, GREEN FUTURE FOR OFFICE LIGHTING
ANDELECTRIGINFRASTRUCTURE

Design for the circular economy:

Our design aims to reduce the lighting industry's dependence
on “technical” materials and increase our use of “biological”

materials

©

BIOLOGICAL TECHMICAL
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Materials/parts manufactuner
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F‘armin,g,:‘ Mining,:mal:urials
collection” manulaciurng

Extraction of 3 -

biochemical Energy recovery

fesdstock? | 4 o l
Landfill

" Leakage (o be mindmised)

Directly supporting sustainability initiatives:
Lighting hardware as a positive o be celebrated, not minimized
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BEAUTIFUL FAGTORIES

ALUMINIUM VS. BAMBOO
WHICH IS “MORE SUSTAINABLE"?

Do you want to live next to any R

part of the supply chain?




BAMBOO

Fast growing and plentiful resource
= Bamboo is one of the most rapidly renewing resources on the planet
= [ aminated structural bamboo is a low-embodied energy, non-toxic,
durable material

Can light fixtures make the world a better place?

= [nstead of merely “mitigating our impact” we want to help correct
excess CO2 levels
= The laminated bamboo in our €dure sequesters 10.72 Ibs of @
per 4 length (even after considering Fseddury
manufacturing processes of laminated product)

Safe

= Class B Fire Rating per ASTM E84 testing standards for standard
product (not treated with flame retardants)

LEED v4 Credits
= Qur products may offer the following LEED Credits:
= MRc3: Sourcing of Raw Materials
= EQc2: Low Emitting Materials (No added formaldehyde)
= [Nc1: Innovation in Design (Life Cycle/Environment Impact)

Heat pressed
Cut into strips
(preparation) Pressure (radial) + Temp.

» H[

Flat densified
strips

Round cane




BIO-BASED
PRINTED CIRCUIT BOARDS

ELIMINATING THE TOXIC LEGACY OF FIBERGLASS, EPOXY RESINS
AND E-WASTE FROM THE LED REVOLUTION
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LOW EMBODIED ENERGY,
LOW TOXICITY

Laminated bamboo body

= Bamboo is one of the fastest growing, most

renewab sources on the planet

= Fully biodeg
and finishes

= Dimensionally stat
lengths up to 12-C

ble and non-toxic adhesives

, NON-S3gging across

Flexible glass lenses
= Standard 2"x4" profile easily channeled to = Durable, ultrathin, flexible glass lenses

precise profiles on 5-axi

s moulder

bodied energy

= Provide glare control (direct optic),

|
= Elements supplied by Lamboo Technologies

protection to ensure

Flax-based printed circuit board

= Flax 1s commonly grown for linen and linseed
roduction
biodegradable and non-toxic

oil p

= Fully

Non-toxic cabling
= Small gauge low-voltage DC wire minimizes
consumption

2n, chlorine, bromine, fluorine

of life,

AcePlus supplied by Furukawa Electric



Slide fit assembly/disassembly

= With such high LED efficacy and low wattage, spread
lingarly, we can dissipate the heat via the PCB traces
without complicated PCB fastening or toxic gap-pads

= Circuit boards and lenses are |loosely inserted into slots
milled directly into the laminated bamboo

= At EOL disassembly processing, the board and lenses

simply slide out of the fixtur

OLD SCHOOL
SIMPLICITY

Endcap concept

= To ensure fast assembly and later disassembly for -
[ 34mm
circular economy processing, the end caps hold the M . —_— SR
nt : | ortise & tenon joinery 3%

fixture components captive

= The aircraft cable support for the fixture and wire
strain relief are simply drilled into the end cap,
without requiring additional hardware

MA crrowwe AT = TNy o i s e ate e
= No screws, no glue, no expensive fasteners are

used throughout the fixture

tenon joint and simple wooden dowel/bung
= Punch the wooden dowel ocut and the fixture falls
to pieces for fast EOL processing
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BUT WHAT ABOUT THE HEAT?



230+ LUMENS/WATT EFFICACY OFF THE SHELF!










BUT WHAT ABOUT THE FIRE RATING?



What is a Class A or Class 1 fire rating?

Aclass 1 fire rating is the best fire rating of materials that can be achieved. Class A fire ratings indicate a flame spread rating somewhere between zero and
25.

Materials that fall into Class A or Class 1 include things like brick, gypsum wallboard, and fiber cement exterior materials. These materials do not burn well
and are very unlikely to contribute fuel to a fire.

What is a Class B or Class 2 fire rating?

A Class B or Class 2 fire rating is the next best rating on the list. The flame spread rating of Class B would fall between 26 and 75. This rating is typical for
slower-burning whole wood materials.

A whole wood material would be wood planks that are in the same form as they were when they were cut from the tree. They burn more quickly than Class A
materials and more slowly than Class C materials.

What is a Class C or Class 3 fire rating?

A Class C or Class 3 fire rating has a flame spread rating between 76 and 200. This rating incorporates building materials like plywood, fiberboard, and
hardboard siding panels. It also includes any of the faster burning whole woods.

Ratings between 201 and 500 would be considered a Class D material, and Class E materials include anything with a flame spread rating above 500. Classes

D and E are not considered effective against any form of fire exposure.
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PRESSURE IMPREGNATION PLYWOOD TREATMENT EN45545 PUBLIC TRANSPORT TEXTILES AND FABRICS

Impregnation with Burnblock for Solid Natural fire retardant solutions for R10; HL1/HL2/HLS3 (flooring); R1; Textiles and Fabrics for End Use and
Wood, Modified Wood, Plywood and industrial manufacturing of plywood. HL1/HL2 (walls); R7; HL1/HL2 (exterior Industrial Purposes.
more... walls)

BURNBLOCK"

COATINGS FIBER BOARDS NATURAL FIBERS FIT TO PURPOSE

Matched Lacquer and Paint for Naural fire retardant solutions for OSB, Natural fire retardant solutions for natural Tailor made natural fire retardant
Burnblock treated products. MDF and other fiber boards. fibers and natural fiber products. solutions for special products.



BUT WHAT ABOUT
THE ELECTRONICS?



S0. MUCH. JUNK.

SOLAR INVERTERS

VARIABLE FREQUENCY
¢ DRIVE INVERTERS

el S

BATTERY INVERTERS

AC METERS, BREAKERS

DATA CENTER PSUS

CHARGERS
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SOLAR PARITY
WITH GRID

THE DG POWER STORY

PLUNGING
STORAGE COST

EVCharging  DataCenters  Mechanica

EVERYTHING IS
DG POWER
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LED DRIVERS? =

GOODBYE



48VDC TRACK LIGHTING
\\. \




DIRECT ENERGY PARTNERS




SPOT BOSS CUBE

PV String-level DC-DC Optimizers Bi-Directional DC-DC Optimizers for Storage Monolithic, Buck-Boost DC:DC Converters

Systems
> Learn more > Learn more

> Learn more

GARD ACE

PV String Level ARC and Ground Fault Remote PV-IOT™ Hardware and Software

Detection and Disconnect
> Learn more

> Learn more




DISSOLVING ELECTRONICS? =

ROGERS RESEARCH GROUP
UNIVERSITY OF ILLINQIS
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Francophone

Pavillon










HEMP FIBERS + ACRYLIC BINDERS

STUDIO AISSLINGER

DRAEXLMAIER



LAMP
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WINK/EYE-BANG HIM[B5'

Solid Timber Furniture
Benchmark

Final Assembly: Kintbury, Berkshire, United Kingdom
Life Expectancy: 100 Years

End of Life Options: Salvageable/Reusable in its
Entirety, Biodegradable/Compostable, Recyclable

# 2 95 0 0 0 0 »

Ingredients:

Timber: Solid Timber (FSC/PEFC Certified);
Finishes: Fatty Acids, Vegetable Oil, Polymers
with Isophthalic Acid, Pentaerythritol,
Trimellitic Anhydride and Trimethylolpropane,
Naphtha (Petroleum), Hydrotreated Heavy,
Candelilla Wax, Carnauba Wax, Paraffin Waxes
(Petroleum), Hydrotreated, Fatty Acids,

Soya, Polymers with Hydroxy-terminated Me
Ph Siloxanes, Pentaerythritol and Phthalic
Anhydride; Wood Glue: PVA Emulsion Polymer,
Water; Fixings: Steel
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Living Building Challenge Criteria:

BUK-0001 EXP. O1NOV 2020
VOC Content: N/A VOC Emissions: COPH Compliant
Declaration Status M LBC Red List Free

[J LBC Compliant

[ Declared

INTERNATIONAL LIVING FUTURE INSTITUTE™ declareproc




Environmental
Product
Declaration

In accordance with ISO 14025 for:

OVO Table Collection

from

BENCHMARK

Programme: The International EPD® System, www.environdec.com
Programme operator: EPD International AB

EPD registration number: S-P-01957

Publication date: 2020-06-09

Valid until: 2025-05-27
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CONSERVATION




CARBON NEUTRAL

CARBON  CARBON
CAPTURE  EMISSION

LENS GLASS
GLUE

FINISH

LED MODULE

DRIVER

POWER WIRE



SUSTAINABLE DESIGN SPECIFICATION?

SUSTAINABLE MATERIALS AND COMPONENTS:
LOCALLY SOURCED X BIODERIVED X BIODEGRADEABLE X DISTANCE TRAVELED

s EFFIGIENT RECYCLING
%@  LOW-LABOR DISASSEMBLY X DISTANCE TRAVELED

@ REDUCTION IN TRANSPORT WASTE:
MASS X VOLUME X DISTANCE TRAVELED



SUSTAINABILITY = LOCAL ADVANTAGE

;e G 9

X
REPAIRABLE SMART BEAUTIFUL ~ BIO-FRIENDLY
FIXTURES ~ MAINTENANCE  FACTORIES MATERIALS




SUSTAINABILITY = LOCAL ADVANTAGE

-

4

REPAIRABLE SMART BEAUTIFUL ~ BIO-FRIENDLY
FIXTURES ~ MAINTENANCE  FACTORIES MATERIALS

LOCAL SERVIGE REVENUE STREAMS LOCALIZED SUPPLY CHAIN




WHERE'S THE REPS? — -
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LIGHT-AS-A-SERVIGE?

= LEASING PLANS

= PAY-PER-LUX BILLING

= PREDICTIVE MAINTENANCE/IOT

= PLANNED PERFORMANCE UPGRADES

= TAKE-BACK PROGRAMS

= CONTRACTS FOR TOTAL LIFECYCLE COSTS




IF YOUR LIGHTING FIXTURES WERE
RETURNED AT END OF LIFE, WOULD THEY BE
CONSIDERED “ASSETS™0R “LIABILITIES™?



REPAIRABLE LED FIXTURES?

ZJH]ATG]A] Book 1-25

Consortium Overview by application

Office & Retail & Outdoor
Industry Hospitality

Integrated LED
light engines

LED modules = 7 ‘7 V@ =
(non-integrated) \\// -
o1 14 12 9 5 310

Drivers [LEDD| set]
22,23
Sensor and PRt
communication ‘ _\
modules |
20 18




YOU HAVE THE POWER
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STARTING YOUR OWN JOURNEY?

TN DATIGN  THUR WILLIAM McDONOUGH
ELLENMACARTHURFOUNDATION.ORG MCDONOUGH.COM
| ® ° **:“":”%’? INTERNATIONAL

Rec Building s 4 LIVING FUTURE
Reuse | * Transparency INSTITUTE
WWW.RECOLIGHT.CO.UK BUILDINGTRANSPARENCY.ORG LIVING-FUTURE.ORG

“arbon CARBON SMART

Leadership ~ ..

Forum MATERIALS PALETTE

LIGHTINGFORGOOD.ORG CARBONLEADERSHIPFORUM.ORG MATERIALSPALETTE.ORG
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Thank you for attending this session!

Please take a minute to complete the feedback survey
in your event app.

Your input helps us deliver the most engaging and
informative sessions possible!

Today'’s Session

The session information was relevant to my interests

| enjoyed the session as presented.

| learned something useful that | can take away from this session.

Today'’s Session

What information presentad In this session was most useful to you?

!

What could have made this session better?



