R1234YF AFTERMARKET
US ADOPTION UPDATE

TRAVIS WILLIAMS

FEBRUARY 2021

Honeywell



HONEYWELL OVERVIEW

NYSE: HON $35B Sales | ~970 sites | ~110,000 employees | Charlotte, N.C. headquarters | Fortune 100
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AEROSPACE BUILDING PERFORMANCE M

i il

ATERIALS SAFETY & PRODUCTIVITY
More fuel-efficient aircraft. More TECHNOLOGIES & TECHNOLOGIES SOLUTIONS
direct and on-time flights. Safer skies Over 100 years ago, we defined We pioneered automation control. Each year, we keep over half a billion
and airports. We're found on virtually energy efficiency by making indoor So we understand complex industrial workers safer and more productive
every commercial, defense and comfort automatic. Today, we facilities, and how to create high- with voice-enabled software, barcode
space aircraft. redefine it in 10 million buildings quality and high-performance scanners, mobile computers and
using our technology. chemicals and materials. protective equipment.

Innovating For More Than 100 Years — And Now We’re Creating What’s Next
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FLUORINE PRODUCTS PROFILE

Investing in
R&D to help
our customers

Honeywell Fluorine Products is the leader in the
development and commercialization of low-global-
warming-potential refrigerants with 99.9% lower global

solve difficult

environmental warming impact than the previous generation of
challenges materials like R-134a.
AC Markets | ~ Products / Services
« Automotive air conditioning - Solstice® 1234yf
- Bulk

« OEM
- Aftermarket
* Residential and Commercial

* Returnable cylinders
 Disposable jugs

air conditioning * 8 0z cans
» Commercial refrigeration » Genetron® R-134a
(supermarkets, conv. stores) . Bulk

 Transport refrigeration

PMT Overview Honeywell Confidential - ©2019 by Honeywell International Inc. All rights reserved.



FLUORINE PRODUCTS HISTORY OF INNOVATION

* Invented refrigerant in the 90’s
replacing HCFC-22 for residential air
conditioning

* Invented in the early 2000’s
replacing HCFC-141b in rigid foam insulation
for consumer refrigerators

Invented in the late 2000°’s
replacing 134a for Mobile AC systems

* Invented in the late 2000’s
replacing HFC-245fa for use in foam building
insulation

* Invented in the late 2000’s

replacing 134a in aerosol propellants

Invented in the late 2000’s replacing high
HFC-404a in supermarket refrigeration Honeywell Cd




EVOLUTION OF AUTOMOTIVE REFRIGERANTS

——

TODAY

R-1234yf

Millions of vehicles are now using R-1234yf, the
next-generation refrigerant for the next-generation technician.

Find out why at www.1234yftraining.com today!

il 1994

Due to concerns about depletion of the ozone layer, the H |gh Global

Montreal Protocol was signed in 1987, providing a plan for
the phase-out of the R-12 refrigerant used in most A/C

<ystems. By 1994, all now automotive A/C systems were required Warming

to use R-134a refrigerant, rather than R-12.

1954
R-12

Companies started to fit the A/C systems.
in the front of their cars, instead of in the
trunk. The system combined the heater

and air conditioner into one in-dash 2
system, establishing the standard that
most all cars have followed since.

R12 - First Refrigerant cooled vehicles

55 Year life span

Initially located in trunk, on/off switch was
install/remove belt on compressor

Regulation . . .
R-12 Ozone 1954 — First vehicles with AC under the hood

The first cars to offer air conditioning as an .
option. The refrigerant used was R-12 and the De p letion
cooling system was located in the trunk, rather

than in the dash. You had to manually install or
remove the drive belt from the A/C compressor to
turn the system on or off.

Incorporated heating and cooling

Remains the standard design today

y 4

1933 First vehicles with passenger cooling

The “car cooler” uses the evaporation of water
(rather than your own sweat) to cool air, which is

Innovation
Target

then blown in through the open passenger-side:

Evaporative system

window. It only works in areas with very low
humidity.
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WHAT IS HFO-1234YF?

« HFO means: HydroFluoroOlefin
- Hydrofluoro : contains hydrogen and fluorine
- Olefin — designation of a carbon chain molecule with a double bond

 Why the name 1234yf - ASHRAE Standards:
1: 1 double bond (olefin)

. 3 carbon atoms (propene)

. 2 hydrogen atoms

. 4 fluorine atoms

. CF- group

T < A OODN

: CH, group
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R1234YF ENVIRONMENTAL BENEFIT

¢ OD P (Ozone Depletion Potential) = 0

40 -

35 A /

* 100 Year GWP1234yf (Global Warming Potential) < 1 30 e /
100 Year GWP,,,, = 1300 ;

Pressure, bar
N
o

« Atmospheric Lifetime = 11 days
« 13 years for R-134a 0
« 500+ years for CO, 5.

-20 0 20 40 60 80 100
Temperature, °C

Best Of Best — Preforms As Well As R134a, Environmental Impact < CO,
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HONEYWELL - PRODUCTION FACILITY

DNV-GL

MANAGEMENT SYSTEM
CERTIFICATE

Cartmeata N - 10003196831 M5C. 44 [
37 Man, 3019 - 36 v, 2032

TP Carsicste wo.: 6363374

ify that the management system of

ell Flourine Products

Largest operating yf plant in the world IATF 16949 Certified
Honeywell Geismar, LA, Start Up 2017 Most stringent quality standard

Investing In The Future Of Automotive Refrigerants
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REGULATORY UPDATE - YE 2020

e — o * China working
» EC reviewing F on Kigali

Gas rule, no compliance,

changes to MAC 134a

MAC Directive PO would be

expected : : ‘ 8 a simple way
to get there
China to be
20% NEV
cars by 2020,

- 50% by 2035
* Biden

Administration * Voluntary
CA Advanced C_Iean will rejoin Paris HFC Phase
Truck Rule begins accord 4 Out by JAMA
PO of commercial "« AIM Act : in all new cars
diesel trucks in 24 already in \ underway,
place and will p BT complete by
CA Governor bans reduce HFC T end of ‘23

LVs by '35 early as ‘22

AN
15 other states follow
CA on emission rules
References f
. https://www.coolingpost.com/world-news/usa-a-step-closer-to-hfc-phase ),
CA_S r!ght to regulate - down/#:~:text=The%20amendment%20requires %20the%20Environmental,Innovation%20and%20 /
emissions to be Manufacturing%20Act%20(S.
restored by Biden ’ https://www.nrdc.org/sites/default/files/media-uploads/fact_sheet_on_state_hfc_action_0.pdf

https://www.cbsnews.com/news/california-approves-first-of-its-kind-rule-to-mandate-zero-emission-truck-and-van-sales/
https://electrek.co/2020/09/23/california-ban-sale-new-ice-cars-in-2035/

Federal action on HFC phase-down now likely in USA



1234YF ADOPTION STATUS
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£ EL;:;; 00 A’bt°d?fy1/17 USA - 85% today
o atsebane Canada - 100% by 1/1/21
c i — 09
o South Korea - 100% by 1/22 2 Mexico - 0%
E « Tailpipe credit will eliminate 134a in
o local market cars by 1/21
= ) S. America - 0%
o Japan - 100% by 1/1/24 ) .
(& + OEMs converting all local market ~ China-0%
cars during 2023 (voluntary) * No HFC use ban or tailpipe credit plan in

2019 Registrations (M) place yet

China is the largest remaining unconverted market
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WHAT’S DRIVING US R1234YF AM DEMAND?

« US EPA CAFE Standard gives tailpipe credits to OEMs if they build cars with 1234yf instead of 134a
« Credit can be worth 1-2 MPG - big for OEMs selling lots of trucks and SUVs

 GM, FCA and Ford converted since 2018. Everyone else mostly converted by end of 2021

» First US model converted to yf; MY12 Cadillac XTS

 First high vol US car with yf was MY 14 Jeep Cherokee, now out of warranty

« Initial aftermarket demand was dealer warranty repairs and crash work

» Today there are millions of cars out of warranty going to independent shops for AC repairs

Demand Increasing Quickly As Cars Age Out Of Warranty



US AUTO MARKET R1234YF CONVERSIONS

+ ~85% of MY20 passenger cars were be built using R1234yf
* By YE 2020, ~110M VIO with yf globally, with more than 50M in the USA

+ US OEM conversions to R1234yf are not slowing down — R1234yf is the future

MY20 Estimated U.S Adoption Rate 1234yf by Carmaker*

o W
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Converted >75% >50% >25% 0%
PR, TOYOTA maxoa
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*Estimated by dealership visits

Expect US Cars To Be Fully Converted By End Of ‘21

SUBARU.

VA N

MITSUBISHI
MOTORS

Mercedes-Benz
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TOP 10 US SALES MODELS BY REFRIGERANT

Refrigerant
Rank Model OEM Units '2019 2020
1 F Series Ford 896,526 R1234yf
2 Ram Dodge 633,694 R1234yf
3 Silverado Chevrolet 575,600 R1234yf
4 RAV4 Toyota 448,071 R1234yf
5 CR-V Honda 384,168 R1234yf
6 Rouge Nissan 350,447 Both
7 Equinox Chevrolet 346,048 R1234yf
8 Camry Toyota 336,978 R1234yf
9 Civic Honda 325,650 R1234yf
10 Corolla Toyota 304,850 R1234yf

Top 10 Models All Use R1234yf for MY20




US OEM CONVERSION TO R1234YF*

Sales by | #of Units | Rolling Total
Year (M) (M)
2014 1.0 1.1
2015 1.8 2.9
2016 3.8 6.7
2017 8.2 14.9
2018 10.6 25.4
2019 13.4 38.9

OEM 2015 2016 2017 | 2018 2019 2020
(Sales) % % % % % % est
BMW 8 52 99 100 100 100
FCA 70 78 89 90 91 92
Ford 0 26 65 71 95 91
GMC 2 30 81 92 94 94
Honda 0 1 62 87 97 98
Hyundai 0 0 17 47 85 87
JLR 61 82 94 100 100 100
Mazda 0 0 0 0 0 0
Mercedes 0 0 0 0 0 0
Mitsubishi 0 0 0 8 50 50
Nissan 0 0 0 5 31 36
Subaru 0 0 37 32 68 97
Toyota 2 8 9 35 67 78
VW 2 4 22 59 94 99
Volvo 0 0 0 0 0 35

*Estimated by dealership visits

77-000/ ¥

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

R1234yf Aftermarket Demand

Grow™

Over 80% Of MY20 Vehicles Built Will Use R1234yf




HELPING DRIVE PRO & DIY CUSTOMER AWARENESS

Print Advertisement Shelf Tags Online Training: Literature and Video Library

@ R-1238yf Video Training : Taught X = =] X
€« C () & aviondemand.com/r1234yf-training, a % 0@ o :

H HON - Develop My i YF Demand Review 417 YF QMI Dashboerd 3

@ HONHPD Manage.. @ HONDigtal WP 3 ACEA-EU Auto (S European sales figu, »

o ZAVAON DEMAND % Login  UserDashboard  Shop Dashboard  TechTips  Cataslog v ASETestPrep  Events v C} BOSCH

: DoeS_Ynur Vehicle Honeywell Proper Procedure
Require 1234v¢? Solstice® yf Service Cans

The Refrigerant You Need, When You Need It

b Y

e ‘
R-1234yf, e e :

Counter Mats

Coming Soon in number s oxpected o more han double b the end o 2017 (s Solstice® yf (R-1234yf)

Ukely youll scon be asked to service one ofthese new A/C systems. The Next F

Service Cans Beruacy1Stockup o the e L5363t s

9
Lesm mare sthoneywelL rfigarants com. For Automotive Air Conditioning

0 AIC Systems

Easyas1-2-3-4

@ Connmctinthanpiamusngs € Uses RIZ3UFCon Tapuite

¥

in
8 ounces (226 grams)
of RA23yf refrigerant.

q

: e ney
Convenient Solstice yf 4-packs are available at ts
thousands of auto aftermarket retailers nationwide. wiremers
adand
ot s s ;
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Coming soonte

Honeywell | Refrigera B wescme forRetzsay

Yes, an R-1234y1 AG systam has uniaue
connections specied by he Society of
i Atomotive Engincers (SAE)

Do I nesd zpecial squipment to use R-1234y1?
Yes,

‘such as:
(12888), Refrigerant ID (12912, and ofhers.

23412
‘Similar o R-134a, cylindors should be stored ot of direct sunlight and at
temperatures lower than 125°F:

bt o - m 00
B [S—— = i e
= kot E= o s
leas sca:
OuterComnection:  Vate Lubrican: P
:::‘A»::.ﬂh uwuhLvuv-:nv :‘azihwu!qnmm 10625 b yinders watable (S
i i i, st o

7 moACE e slngmecharien b s L1734 Honeywell Quiz/Certificate
TR e T S

Working With Partners To Create Value And A Positive User Experience
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R1234YF SERVIC

Honeywell | Refrigerants

R1234yf

f Refrigerant
Ay

3

$0|St\ce'
IHFO-1234y1)

% For Mobile
A/C Systems

8 0z Can The Proven Winner On The Retail Shelf

E CAN BENEFITS

Honeywell Service Can

Fill Size = 8 Ounces

*  Much Lower Shelf Cost
* 1 Can = Top Off

* 2 Cans = Full Charge

» 4 can case = low cost to enter vs jug .

$40

per can
sell price

No Certification Required

* No restrictions on purchases .
+ Designed for service techs .
« DIY friendly and familiar .

Industry Standard Connection

+ Self Sealing Valve .
+ Complies with California Regulations
» Complies with EPA Section 608 .
« Multiple sources for fitting .

Training Built In

« Scan QR Code = How To Video .
* Free Web Training
1234yftraining.com

Chemours Service Can
Fill Size = 12 Ounces

> $70
Higher retail price per can
Too much for a top off sell price
Not enough for a full charge
Harder sell to Pros and DIYers

Certification Required

Restricted purchase to certified tech’s
Production no longer permitted
DIY’er can’t purchase

Non-Standard Connection

Piercing Style Cap

Left Hand Piercing valve required
Piercing valve obsolete

No supplier will reproduce

Online Training Support

None found


http://www.1234yftraining.com/

WHY HONEYWELL

=

Number 1 R1234yf supplier in the US aftermarket

MADE IN USA

* Developed in the USA, Made in the USA, Packaged in the USA
« Supply almost every car OEM on the planet

« Multiple packaging and warehousing locations across the US
» First to build, First to start up, First to offer a yf service can

 Provide OEM Conversion data to better manage category

Working to innovate and grow the category




WE’RE EVERYWHERE. CONNECT WITH US.

Honeywell




