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What does the label mean... for a
|Ight bulb? ENERGY STAR
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Trends & Specification Updates orif

ENERGY STAR

« ENERGY STAR Luminaires Version 2.0

— Shift away from pin-based fixtures

- 3 options (serviceability encouraged)
1. Fully integrated LED fixture
2. Retrofit kits

3. Fixture with replaceable light sources, LED light
engines or screw based ENERGY STAR bulbs

- ENERGY STAR Lamps Version 2.0
— Finalized Dec 315t 2015
— Effective January 2017 li({ﬂ@ 3
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ENERGY STAR. The simple choice for energy efficiency.

ENERGY STAR

Omni-directional ENERGY STAR Bulbs

Omnidirectional Lamps

Omni/A lamp/General
' Purpose
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You may have heard In the news
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Dear CFL,

e

| find myself staring at the paper, not sure what to say. Maybe that's the
but we kept our issues in the dark.

You were on again, off again. It was fun and new at first, and | fell head
me. Looking back, maybe we let ourselves get too comfortable.

Things change. You know that. And | never imagined this day would cor
“_ a whole new light. You don’t want to hear this, but | need to tell you ... I'

I'm in love with LED!

It feels like I've woken up to find my world instantly bright. LED is so inte
The time we spend together is like nothing I've experienced before. My r
mood - day or night. What's more, LED really understands the value of
draining my energy.

| know that wasn't easy to hear, but it's the truth and | have to be hone

CFL, I'll always remember the first time | saw your sweet spiral shape ai
our relationship is over, but | can see clearly now that LED is my future,

o ——— .

. —-——

Fondly yours,
GE

- —

By - - - "'\—. ,—-0‘-«""

.. ™ .

@ L0 Goodbye, CFLs: General Electric's Ditching Them for LE. ..
. Motley Fool - Feb 7, 2016

5 General Electric’s (NYSE:GE) Appliances and Lighting division

# light (CFL) bulbs on Amazon.com, and into a specialist in LED
lighting today

Lights go out for energy-efficient fluorescent bulbs as GE focuses on ...
BT.com - Feb 5, 2016

GE slowly phasing out CFL bulbs in favor of LED

Global LEDs/OLEDs (press release) - Feb 5, 2016

GE Cuts Compact Fluorescent Bulb Production

Manufacturing Business Technology - Feb 5, 2016

Say goodbye to spiral fluorescent bulbs

s - Feb 6, 2016

& ’l
¥ )
w
BT.com Global LEDs/ Manufacturin Elko Daiy Fr.

Explore in depth (15 more articles)

GE To Stop Producing CFLs In Faver Of LEDs
CleanTechnica - Feb 3, 2016

GE will soon cease manufacturing its line of compact fluorescent
lights, or CFLs, as it switches favor to the manufacture of LEDs

E My, oh my!

v GE to phase out CFL bulbs

Boston.com - Feb 3, 2016

GE is phasing out CFL bulbs so that LED can take off
Highly Cited - The Verge - Feb 1, 2016
GE Lighting says goodbye to U.S. CFLs, embracing LEDs (photos)
In-Depth - cleveland.com - Feb 2, 2016
It's the Beginning of the End for CFL Bulbs
Blog - Slate Magazine (blog) - Feb 1, 2016
GE Will Stop Making CFL Lightbulbs Because LEDs Are Better
Highly Cited - Gizmodo - Feb 1, 2016

by

YDAY Gzmodo The Consum... Siate Magaz: cleveland.com

Explore in depth (99 more articles)

GE Announces “Farewell" to CFL Bulbs by Year's End
Justmeans (blog) - Mar 2, 2016
(3BL Media/Justmeans) — Compact fluorescent lights (CFL) were the

Firnt mamine mnarms nmcine Albammabion ba ins andans ant bhollhe Hacoscoar
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Light bulb market trends

*  Price: Quality LED lighting will be cost-comparable to CFL.
— 2016 will see sub-$1 ENERGY STAR certified lamps with rebates.

— 2016 will see $3 or less certified lamps, reaching cost-parity with
incandescent.

— Why have prices dropped? Automation.
«  Performance....CFLs vs. LEDs:
— LED bulbs don’t have the same technical challenges as CFLs

« Though they do have their own unique technological challenges they are
far superior to CFLs and incandescent bulbs

— New ENERGY STAR specification sets efficacy levels above today’s CFLs

— No one is investing in CFL technology anymore

wEPA Sources: Discussions with industry, LEDinside Market Trends, 11/10/2015, and 7
LEDinside presentation on R&D presented at DOE, January 2015
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Lighting Market Overview: A-Line

Market Penetration (in %)

100%
} 15.1% - LED
- L
= T+ 9.0% - Incana.
— - 48.6% - Halogen
“ —
wn WD 2014 2015

wn

Source:

® Halogen A-line 8 incandescent A-Line "R WLED A Uine
NEMA

) ) Q3-2015:
- Halogen share continues to rise

- LED market penetration continuing to gain momentum

* Approximately 1.9 billion lamps were shipped in the US in 2014.
EPA only 15% were ENERGY STAR certified -2014 era ENerGY STAR
N7
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| ENERGY STAR

Lighting Market Overview: A-Line

Market Penetration [in %)

- 17%LED

o 23.4% CFL

n 7.8% incandescent

R 49.7%
LELELELELELELET ] Halogen

EPA

B Halogen A-ling 8 incandescent A-Line B CFL WLED A-Ling Source: NEMA
http://www.nema.org/news/Pages/LED-A-
Line-Lamp-Shipments-Posted-Another-
Strong-Quarter-to-Close-2015.aspx

- Halogen share continues to rise
- LED market penetration continuing to gain momentum

«  Approximately 1.9 billion lamps were shipped in the US in 2014.
only 15% were ENERGY STAR certified -2014 ErA ENERGY STAR
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Lighting Market Overview: A-Line

Sales Index (Avg. Qtr. 2011 = 100)

10000
9000 LED A Line
7000 CFL
OO0
o Incandescent
.m. 1
m 1
| Halogen
° 2011 2012 2013 2014 2015
=—Halagen A-line — ncandesoant A-Line —CFL s LE ) ALl

Source: NEMA (U.S. association of electrical equipment and medical imaging manufacturers)
http://www.nema.org/news/Pages/Another-Strong-Quarter-for-LED-A-Line-Lamp-Shipments.aspx

wEPA 11
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IN AMERICA:

LESSONS LEARNED ON
THE WAY TO MARKET

BUILDING TECHNOLOGIES OFFICE

Solid-State Lighting:
Early Lessons Learned

on the Way to Market

January 2014

“Actions by DOE, voluntary energy-efficiency programs,
and standards organizations have helped the U.S. market
to avoid some problems with early SSL products.
Standardized testing, minimum performance and
reporting requirements, and publication of testing and
demonstration results have made

it more difficult for poor-performing products to remain
on the market, and rewarded manufacturers whose
products perform well.”

12
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Need help buying a new bulb?

CHOOSING THE RIGHT COLOR

L\ /B

Warm White, Soft White Cool White, Neutral, Bright White
The standard color of Good for kitchens Good for reading.
incandescent bulbs. and work spaces.

| 2700« soook | 3seox 00 a0k | scoox 6s00K

EPA

ENERGY STAR

13



Handy Resources

ENERGY STAR

N o ENERCY STAT

Only bulbs that have earned the ENERGY STAR label have been independently
certified and undergone extensive testing to assure that they will save energy and
perform as promised.

- Use 70-80% less enargy than incandescent bulbs J Last 10 to 25 times langer than
K Seve you'S30 to $B0 in anergy bills incandascent bulbs

Hr Provide the same brightness (lumens) with H Halp protact the amdrormant
less energy [wats) ard prevent dlimate change

T)
-
&

ASHAPE

v

GLOBE MRIG CANDLE

<«

ASHAPE CANDLE

ENERGY STAR certified CFL and
LED bulbs are availabls in & varisty of shapss and * ’

sizes for any application— SPIAL ASHAPE | CANDLE
including recessed cans, track lighting, ' Q

table lamps, and more. You can even M b e o e
find certified bulbs that are dimmable.

Usa this chart az a guide to finding W ] ’ v

the right ENERGY STAR certified bulb s ot nosn

for your light fixture and remember

to always check the packaging for m TiTT ’ v

proper use. WG P07

Far brightness, lack for lumeang, not watts. Lumens indicate ENERGY STAR cartifiad bulbs are availabla in & wida ranga of colors. Light
light output. Watts indicate enargy consumed. EMERGY STAR color, or appearanca, matches a tamparature on the Kalvin scala [K).
cartified bulbs provide the same brightness (lumans] with Lowar K means warmar, yellowish light, while higher K means coaler,
leas ariargy (watts). Use this chart to determine how many bluer light
lumens you need to match the brightness of your old
incandescent bulbs. 2700K 3000K  3500K 4100K 5000K 6500K
Old Incandescent Bulbs  ENERGY STAR Bulb Brightness
(Watts] [Minimum Lumens]

40 450

60 800

75 1100 Warm White, Cool Whits, Natural or Daylight

100 1,600 Soft White Natural White (think bhue sky at noon)

Standard color of Good for kiche: Bood for readil
150 2,600 mansoet b, Fithaiss "

wEPA “



www.energystar.gov/lighting

ENERGY STAR

BRIGHTNESS COLOR/APPEARANCE

Far brightness, lock for lumans, not watts. Lumens indicate

ENERGY STAR cartifiad bulbs are availabla in a wids ranpa of colors. Light
light autput. Watts indicate anargy consumad. ENERGY STAR

color, or appearanca, matches a temperature on the Kalvin scala [K).
cartifiad bults provide the same brightness {lumears] with Lowar K means warmer, yallowish light, while higher K maans coalar,
lezs anargy (watts). Use this chart to determine how many bluer light.
lumens you neead to match the brightness of your old
incandescent bulbs. Z700K  3000K  3500K  4100K

Old Incandescent Bulbse ENERGY STAR Bulb Brightness
{Watts) Minimum Lumens)
40 450
60 800
75 1.100 Warm White, CoolWhite, | Natural or Daylight
100 1.600 Soft White Matural White {thimk biue sky at noon)
Standard color of GGood far kitchers Bl fior reding.
150 2,600 incandascenit bulke. and work epares. .

<EPA
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Light bulb labeling

Lighting Facts resus

= ——————
Brightness 870 lumens

Lighting Facts =esus
e Dieem—— e ]

Brightness 820 lumens

Estimated Yearly Energy Cost 51 57
Basad on 3 hrs/day, 11¢/kWh —

Estimated Yearly Energy Cost $7.23
Based on 3 hrs/day, 11¢/kWh
Cost depends on rates and use

Life Life
Based on 3 hrsiday Based on 3 hrs/day 1.4 years
Light Appearance Light Appearance
Wam Cool Warm Cool
h‘* e —
2700 K 2700 K
Energy Used 13 watts | [Energy Used 60 watts

Contains Mercury
For more on clean up and safe
disposal, visit epa.gov/cfi.

Brightness

820

lumiens

Estimated
Energy Cost

$7.23

per year

| ENERGY STAR

16



Bulb Packaging

ENERGY STAR

<EPA



RGY STAR. The simple choice for energy efficiency.

LED Light Fixture labeling DOE Program

EPA

= Standardized summary of verifiable
product performance data,
measured by industry standards
(LM-79, LM-80, TM-21)

= Web-based product performance
reporting initiative

« www.lightingfacts.com
= Industry tool to help buyers

* Resource to evaluate reported
product performance against
manufacturer claims

= Label and product list backed by
verification of performance testing

= A voluntary and free program

s
ﬁhtmg facts’

A Program of the U.S. DOE

Light Output (Lumens) 840
Watts 9
Lumens per Watt (Efficacy) 93

Color Accuracy
Color Rendering Index (CRI)

Light Color
Correlated Color Temperature (CCT)

2900 (Warm White)

Daylight

2700K

6500K

LED aintenance Projection 95.11%
at2 5 at 25°C Ambient*
Warr Yes

All results, except LED Lumen Maintenance, are according to IESNA LM-79-2008:
Approved Method for the Electrical and Photometric Testing of Solid-State Lighting.
The U.S. Department of Energy (DOE) verifies product test data and results.

* Based on TM-21 projections for the light source.

** See www.lightingfacts.com/products for details.

Registration Number: ABC435TH4792023
Model Number: 18756 CHT56428954RGHT1234H3
Type: 18756CHT56428954RGHT1234H3

18
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www.energystar.gov/dimmable s

[ENERGY STAR|

YOURGUIDETO .

nnnrmv

DIMMABLE ENERGY STAR® sffciercy.
LED LIGHTING

SURVEYED CONSIDER DIMMABLE LIGHTS
IMPORTANT.

e

Y-
Dirmable LED BULES lt youcroste
the right ambiance.

:, 2!()888%% ENERGY STAR LED BULBS CAN
vears aaaaa LAST MORE THAN 20 YEARS.

CHOOSE

AR A 30UT OF 4PEOPLE

Most ENERGY STAR certifiad LED bulbs are
DIMMABLE.

Chack out the package to be sure.
Vistt the manufacturer-provided URL
fora I\sL nf mcomm anded

e
L

ENERGY STAR DIMMABLE 7N LED BULBS THAT HAVE
EARNED THE ENERGY STAR
LED LIGHTS QUALITY ARE INDEPENDENTLY
T0 SAVE CERTIFIED TO DELIVER
ENERGY LTI ' QUALITY AND PERFORMANCE.
STA PERFORMANCE Dimmable bulbs dim to
ENERGY STAR :
ANDPROTECT THE  CERTIFIED LED BULBS e’ ST o come

CLIMATE. Ciacions

THREE SIMPLE TIPS FOR BETTER LED DIMMING

o 2] ©

Look for the ENERGY STAR. Be prepared to try different Choose the right dimmer/bulb

Every dimmable ENERGY STAR dimmable bulbs. combination.

LED bulb will have the word Mot every bulb warks well with If you are putting in a new dimmar

“dimmable” right on the front of every dimmer switch, If you don't switch, check the website listed on

the package. find a good match with your the bulb package for recommended
curmrent dimmer, consider changing dimmers.

the switch, or you can return the
hulh and trv a diffarant ana

<EPA °



www.energystar.gov/dimmable S

ENERGY STAR

THREE SIMPLE TIPS FOR BETTER LED DIMMING

Look for the ENERGY STAR.

Every dimmable ENERGY STAR
LED bulb will have the word
“dimmable” right on the front of
the package.

<EPA

©

Be prepared to try different
dimmable bulbs.

Not every bulb works well with
every dimmer switch. If you don't
find a good match with your
cument dimmer, consider changing

the switch, or you can return the
hitlh and trv a diffarant nna

Choose the right dimmer/bulb
combination.

If you are putting in a new dimmer
switch, check the website listed on
the bulb package for recommended
dimmers.

20



ENERGY STAR. The simple choice for energy efficiency.

If all light bulbs sold in the United States
in 2017 were ENERGY STAR certified,
the cost savings would grow to more

than $4 billion each year and more
than 50 billion pounds of annual
greenhouse gas emissions would be
prevented, equivalent to the emissions
from over 5 million vehicles.

EPA -



RGY STAR. The simple choice for energy efficiency. , N

Taylor Jantz-Sell
ENERGY STAR Lighting Program Manager
Jantz-Sell.Taylor@epa.gov

www.enerqystar.gov/lighting
www.energystar.gov/lightingresources

EPA
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http://www.energystar.gov/lightingresources

ENERGY STAR. The simple choice for energy efficiency.

Extra slides

wEPA 23
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ENERGY STAR

ENERGY STAR

What is ENERGY STAR?

Created by the U.S. Environmental Protection Agency in
1992 to reduce greenhouse gas emissions

« Voluntary product certification and labeling program

EPA

Products that have earned the ENERGY STAR label
meet strict energy efficiency & performance guidelines
set by the US EPA with open and broad stakeholder
engagement

1999

Residential 2007 SSL 2009 LED

Light Fixtures Luminaires bulbs

& CFLs
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N : ‘ ENERGY STAR

Builds Upon Intersection of Interests

Cost-effective

No sacrifice in
performance

Gov't backed

Consumer is Key

EPA
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ENERGY STAR Certification for nghtlng Products

WAY More than just efficiency

« Designed to ensure quality and performse
consumers expect: |

—  Minimum warranty requirement

— 6 different requirements for color to ensure quality up
front & over time

— Light output and distribution requirements
— Size and shape requirements for light bulbs

— Temperature testing to ensure products perform as
expected after installation and higher temperature ColoratTime =0Ohrs.  ColoratTime = 1000 hrs
scenarios, e.g. recessed can, enclosed fixtures and
more...

«  ENERGY STAR third-party certification and
verification testing help confirm delivery on
performance : |

EPA
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ENERGY STAR Lamps Requirements

- Lamp Classifications & dimensions Electrical safety

« Equivalency claim guidance according Power factor

to light output or CBCP - Frequency

- Efficacy ¢ Start time

*  Luminous Intensity Distribution - Transient protection

+ Correlated Color Temp -« Standby power limits

* Color Rendering (CRI,R9,TM30 - Packaging & lamp labeling
metrics)

_ *  Dimming (max/min light, flicker, noise)
« Color maintenance
« Connected: open access & energy use

«  Color angular uniformity reporting
*  Lumen Maintenance - Toxics
— At ambient and elevated temperatures , Warranty

- Elevated Light Output Ratio

EPA
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7 METHODS OF MEASUREMENT AND REFERENCE DOCUMENTS

Organization Identifier Description

ANSI CTB.376-2001 ‘Specnicatlons Tor the CHIoMaTaty of FILoresoent Lamps

ANSITHEMAT CI8.371-2011 Specicallons Tor e Chromascty of Sl State Ligitng Froducs

ANSLG

AN CTE.E-2008 Specicallons [or Pefomance of Sel-Dal3sien COmpact FIUNEssan] Lamps

ANSVANSLG CIGE1-201 Doubie-Canped FIUDEECEN] L3 Imensional and Eleciica Charsciersiics

ANSI C75.501-2014 Single-Eased Fluorsscent Lamps—Dimensional and Elecincal Charactersics

ANGUANSLG CE1EI-200 EpeCTCallons 0r Bases (Laps) fr Elewns Lamps

ANSVANSLG CE1.62-200 Lamphoigers for E=cinG

ARG CEoTia01 Hioh-Frequency FuDrescent Lamp Dalasts

ANSVANSLG CE2.16-2015 (aniicipated) Light Emitting Diode Drivers—sthods of Measuremant

ANSI CE2.2-2002 MeiNod of MEaSUrEment of FIbr=scent Lamp Salasis

ANGI CEZ77-102014 Harmonic Emission Limits—related Power Wualty Requirements for Lighiing Equipment

ANSVIEEE Cezali-gom IEEE GUide on the Surge Environmeant in Low-Voitags (1000 V and Less| AC Power Clrcufis

ANSVIEEE CE2.41.3-2002 IEEE REcOmMENTET Praclice on Charaerzaton of SUrges In Low-VioiEge (1000V and Less) AC POwer CIreUis

ANSTUL RS0 Siangand for Sakety of Piabie Slechic Luminaires.

ANSIUL S35-2003 Standard for Safsty of Fluorescent-Lamp Sallasts

ANSTUL 1310-2010 Siangand for Saisty of Class 2 bower Unis

ANSEUL RETES AT Standard for Safety of Track Lighting Systems

ANSIUL Standard for Safsty of Luminaies

ANSIUL 15560 Lighi-Emitang Diode [LED) RED0il Luminalre Gonversion Kis

ANSTUL 15565-2010 Siangand for Suppemental Fequirsments for Luminalre Relecion ik 107 INSLallaion on Fraviously INstaled FUDEssant
Luminanes

ANSIUL 19552008 Standard for Safsty of Sei-Ealasted Lamps and Lamp Aapisrs

ANGIUL 21062004 Siandard for Low-Volage Lighting Systems

ANSTUL SIS0 Standard for Light Emitting Diode (LED) Equipment for Ui In Products

ASTM E2E3-04 Standard Test Method for Determining Rate of Alr Leakage Through Exterior Windows, Curtain Walls, and Doors Under
Specified Pressure Differences Across fie Specimen

CE Meihod of MESSUInG ant Speciying Color Rendenng of Light Sources

E Pub. No. 152004 Coionmexy

EU Direciive FI0295EC Directive 2D0Z/SS/EC of the EUrOpean Pariament and of the Councll of 7 January 2003 on the Resincion of me Use af
Certain Hazardous Substances I Electrical and Electronic Equipmeant

FoC CFr Tibe 47 Fan 15 Fadio Frequency Deviese

FCC INOUSINal, SEEntne, and Medical EqUpmEnT

IEC -1 (2012 Lamp Caps and Holders T with G for the Control of Infenchan ity and Safety — Part 1: Lamp Caj

IEC BODE] Amend 4 £0 5.0 Doubie-capped FIUTESCEN LAMDE - FEomance Specicaions

[2010)

IEC BOS0H [2011) SingleCapped FIUMTEECaN Lamps - Peromiancs Specncabons

IEC B2301 ED.Z0B:2011 Housenoid elecineal Zpollances - MEasurement of siand

IEC 1347-0-3-amz edid AMENGmENt 2 - Lamp GOl Gear - Par 2-3. PaiicUlar Requirsments Tor A.G. Supglied ElEcannic Ballssis T

2011 Fluorsscent Lamps

IEC B231 Ed 1.0 Eiscirotachnical Froducts - Detemination Of Levsls Of Six Requiaied SUDSLances (2ad, Mercary, Caamium, hexavasnt
chromium, polysrominated biphenyls, polybrominated dighemy sthers i

IEEE FARITGE IEEE Mecommenting Fracices for Modulaing Cument in High Grighiness LEDS for MIgaing Heal fisks D VIEWErs

IES ] Ei=ciric and Phoiomednc Measurements of Fluorescent Lamps

IES LREI0-5E or LW-10-RK Sholomesic Tesing of CAURdoor FAIOrEscent Luminaires (2015 update o

ES JEEEE ShoiomeTic Testng of Foaawsy LUMINares USng INcanazscent FIament and ngn Int=nity Diecharge (HIDY) Lamps

[+ LAEAC-10 Life Teslng of Fluorescen

IES £a1-14 Approved Meihod for Pholomelnc Testng of INdoor Fusressant Luminanes

IES LM-AEDd Phofomesic Testing of INdoor Luminaires Using High intensity DISCNarge of Cangescent Fllament Lamps

IES LREAE LiFE Tesiing of Incandescant Flament Lamos

IES LREES Mieihod for Spechradiomelnic Measurement Methogs for gt Soures

IES LE=-14 LFfe Tesling of Compact Fluorescent Lamps

IES X Elecirical and Shotometic Measwemants of Single-Ended Compact Fluorescent Lamps

IES LAETE0E Elecirical and £ holomeine MeasWremeanis of Solld-Siae Lighting Progucts.

IES LM-EC-DE Measuring Lumen Malntenance of LED Light Sources

ES LAEEZ-12 METhod for e CharactenZation of LED LIgnt Engnes and Inegrated LED Lamps iof EeCcincal and Photometnc:
Propertiss a5 @ Functon of Temperature

IES LAEEL-14 Measuring Luminous Flux and Calor Manienance of LED Lamps, Light Engines, and Luminaires

IES RP-16- Nomenciaire and Denniions Tor luminating Enginesting

IES Ihgi- Prmjecing Long Term Lumen Malnisnance of LED Sources

IES Thi-2a- Pmjecing Long-Tem Luminois Fux M of LED Lamps and Luminanes

NEMA LL 2-2003 Dimming of T& FIuorescent ng Sysiems

HENEA LS00 257005 oMM endanons for Soild State LIghing Sub-Assembly FETaces or Luminanes

NENA Sl TADT Phass Cut Dimming Tor Soild Stae Lighting: Basic Compatiolity

28
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RGY STAR. The simple choice for energy efficiency.

Residenti IIF}/Lfocused scope: Not all inclusive

ENERGY htin
Energy saving r Iacements for the most common residential light bulbs and fixtures.

Eligible to Earn the ENERGY STAR NOT Eligible to Earn the ENERGY STAR

General purpose CFL and LED lamps Linear fluorescent lamps and their solid state retrofits
Accent lights (line-voltage and directional track lights) High bay fixtures and recessed troffers

Down lights: recessed, pendant, surface-mounted, Outdoor street and area lighting: wall packs, garage, canopy
solid state retrofit kits lighting and wall packs

Wall sconces, chandeliers, bath vanities, ceiling and close- Signage of any type, including EXIT signs and channel letter
to-ceiling mount, floor and table lamps backlighting systems

Under cabinet or shelf-mounted task lighting Linear fluorescent pendants

Ceiling and ventilation fans with lighting Party or entertainment lighting

Portable desk task lights Adapters or converters

EPA



ENERGY STAR. The simple choice for energy efficiency.

ENERGY STAR

ENERGY STAR Decorative Bulbs ,
Decorative

Decorative Lamps . 27% of sockets

Baseline Efficacy: 6-12 Im/w

No federal standard

os Current ENERGY STAR min: 45,
50, 60 Im/w depending on W

2017 ENERGY STAR: 65 Im/w
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ENERGY STAR. The simple choice for energy efficiency.

ENERGY STAR

ENERGY STAR Directional Bulbs

o Directional
Directional Lamps * Baseline Efficacy : 6 — 32Im/w
* Some federal standards exist
1 * Popular exemptions e.g. BR30
* 6% of sockets
0.8 *  Current ENERGY STAR: 40 Im/w
_rccu e 2017 ENERGY STAR: 61
06 (90+CRI), 70 (80-90CRI) Im/w
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-~ ENERGY STAR. The simple choice for energy efficiency. l

ENERGY STAR

Progress: A-Type Lamps

- Total energy consumption of A-type lamps has decreased by roughly 10% to 756 tBtu
since 2012.

« LED A-type market penetration in 2014 was 2.4%.

ep 2012 o 2014

<1% 2%

3 CFL
: 46%

Halogen
4%

\-“’EPA Source: U.S. Department of Energy, Adoption of Light-Emitting Diodes in Common Lighting 32
Applications 2015



ENERGY STAR. The simple choice for energy efficiency.

« 15% were ENERGY STAR certified

— Compact Fluorescent Lamps (CFL)
- 206,970 *64% Soj CFL shipments)

-
Y. ENERGY STAR bE‘D LAMpS
79, 58-2‘5% (mi,usD shipments)
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