


Packaging market is evolving with consumer trends

Digitalization & e-Commerce

@  Omni-channel retails o
@ » Higher and different packaging needs

Sustainability Drivers Mental Wellbeing
 GHG reduction initiatives * Quality, safety & health requirement
» Do more with less * Pet food/pet care demand skyrocketed

* Recyclability*
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Supply Chain Consumer Experience
* Localization & optimization * Personalization solutions
* Direct-to-consumer & subscription service  Sense of fulfillment and comfort

*Recyclable in communities with programs and facilities in place that collect and recycle plastic film
Source: Euromonitor 2021; ExxonMobil estimate based on Value Chain interaction



Flexible packaging market trends and drivers

—_

AFFORDABILITY

PERFORMANCE

AESTHETICS

@

SUSTAINABILITY BENEFITS

I:> Packaging film requirements

Ex¢onMobil

Cost effectiveness

Packaging integrity
Functionalities
Tamper resistance

Shelf appeal
Brand image

Recyclablility*

K Do more with less /

*Recyclable in communities with programs and facilities in place that collect and recycle plastic film.

o

Potential solution

Higher throughput/yield
Formula simplification
Less waste

Sealing performance
Heat resistance/ Barrier

Stiffness & toughness balance

Excellent optics
Glossy printing

Mono-material structure

Downgauge /

Note: Market trends and drivers compiled from engagement with the value chain
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ExxonMobil’s approach to flexible packaging

Differentiate with ExxonMobil performance polymers:

Exceed™ S

Exceed™ | poporeitnien || e mednior
Exact™ -  / 2

Enable™ \\' @

Full PE formulation can

TM Improve sealin improve film
Exceed XP k pi:erformanceg -/ k P fil

ecyclability* potentia

Ex¢onMobil .

*Recyclable in communities with programs and facilities in place that collect and recycle plastic film.






Do More with Less

* ExxonMobil estimates that in 2021 film downgauging, achieved
with the use of our Performance Polyethylene, helped to enable the
film value chain to aveoid ~1.3 MT of plastic consumption vs. 2010

reference’

thickness reduction p—
2-3%/yr across film
applications “10-"21

_—

1 ExxonMobil analysis, aggregated numbers across 30 film segments and sub-segments

Ex¢onMobil



Pillow pack

Downgauging opportunity

Gloss at 45° (0-60 GU)

——— . o
compression test (0-100% /\ Bag drop test (0-100% .

Squeeze test and
success)

/
/
/
/

"-_—‘\

MD force at 1 % strain

—
(0-2N)
Squeeze test: Field trial, 6 packs squeezed by hand.

Compression test: 100 kg for 10 min, 5 packs tested
bag-drop test: Field trial, 6 packs dropped from 1.5m
100% success means no burst and no leakers.

Needle puncture - Energy at
break (0-10 mJ)

Reference 1
61 pm

Dart method A (0-1600 g)

= 25 ~18 Ratio

s T 16

z 20 Z 14 Outer 80% C8-mLLDPE

5 - Ep 20% LDPE

i P Q

5 z g 10 Core 51% C8-mLLDPE

S 10 z 8 30% C4-LLDPE

5 8 6 11% LDPE

e ol 8% white MB

5 0 Sealing  80% C8-mLLDPE
80 100 120 140 T 8 90 100 110 120 130 140 150 20% LDPE

Temperature (°C)

Temperature (°C)

Ex¢onMobil

Exceed” XP performance polymers. Data from tests performed by or on behalf of ExxonMobil

Reference 2
64 pm

1/2/1

80% C8-mLLDPE
20% LDPE

51% C8-mLLDPE
30% C4-LLDPE
11% LDPE

8% white MB

55% C8-mLLDPE
25% C8 plastomer
20% LDPE

Exceed™ and Exceed™ XP performance
polymers based solutions provide:

success Downgauging (DG) opportunity up to 19%
Excellent seal and hottack performance

Maintain bag-drop performance despite DG

Exceed XP 6056 +
Exceed XP 8784
52 pm

60% Exceed 1012
40% Exceed XP 6056

92% Exceed XP 8784
8% white MB

60% Exceed 1012
40% Exceed XP 6056

7

C8-mLLDPE (1 MI; 0.916 d) ; LDPE (0.33 MI; 0.922 d); C4-LLDPE (1MI; 0.918d); C8 plastomer (1 MI; 0.902d)



PA Replacement

Bag Drop Performance

Outside
100
BOPA substrate (15um)
90
EE  nk |
Adhesive 80
70
Reference PE film ‘j?j 60
T 50
>
S 40
Sealing Side A
30
20
10
0
BOPET substrate (12um) m 2m 3m 4m 5m
B Ink 1 Drop Height
Adhesive m BOPA/Reference PE m BOPET/Reference PE m BOPET/EM PE
|
| |
: Reference EM
Reformulated PE film 80 ym PE 80 ym PE
Formulation C8 LLDPE/HDPE/LD Exceed™XP/Exceed™/HD

C8 LLDPE (0.920d, TMI), Exceed™ XP 8656 (0.916d, 0.5MI),
Exceed™ 1012 (0.912d, TMI), HD (0.961d, 0.7MI), LD (0.923d, 0.75MI)

Upto 15% cost savings potential per unit

. Note: Calculation here are indicative only
EXO N M (o) b' I Bag drop performed on 2.5kg SKU
Tests performed by or on behalf of ExxonMobil






Full PE laminated solution for multi-material laminate replacement

Substrate: Substrate:
OPET, OPP, OPA Coex PE

Adhesive + printing Adhesive + printing

B ocume Ex¢tonMobil

aminated
| PE
solution

Sealant layer:
Coex PE

Sealant layer:
Coex PE

Ex¢onMobil



Design for recyclability™

Substrate

PE, MDOPE, BOPE
Adhesive + printing Adhesive + printing

Exceed™ S

So much, so simply

Sealant layer Sealant layer

Coex PE Coex PE -
v Exceed XP
S )
Pillow packs & A
medium duty bags Pinch bottom pouch E
Consumer & commercial goods Dry & liquids goods ir

C4 & C6 LLDPE

\%

Film Stiffness?

1. Toughness measured by dart drop impact, 0 - 29.5 g/um
2. Stiffness measured by 1% Secant Modulus (MD), 180 - 380 Mpa

Recyclable*, tough
all-PE laminates with  \g
Exceed™ XP and Exceed™ S
performance PE

Exon MOblI *Recyclable in communities with programs and facilities in place that collect and recycle plastic film 11



Exceed” S, Exceed

PE//PE structures

" XP, Exceed” and Enable™ performance polymers and Exact™ plastomers

Key requirements

ExxonMobil solutions

Grades

g gy
Modulus
MDO solutions Exceed S
Flatness Exceed XP
Substrate Enable
film Optics Non-MDO soluti Exceed
on- solutions
Heat resistance HTA 108
Toughness
Exceed S
Low SIT 3-layer/5-layer Exceed XP
Sealant ot
film Seal strength solutions Exceed
Exact

COF control

Ex¢onMobil
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Substrates for Flexible Packaging

Film Attributes Comparison*

Attributes Non-MDO PE MDO PE 160
Stiffness - + + - 120
Toughness + - o)
(@]
o -
MD Tear + - . 3
Heat Resistance + + 40
Cost Competitive** ++ + 0
20 15 10 5 0
Haze (%)
L. Non-MDO PE-PE Laminate (60p) . MDO PE (HDPE, 20) ‘ MDO PE (Enable, 25p)
Prmtmg - LT (Exceed, Enable 30p Substrate)
; A sorp 20 @ BOPA(ISY B BOPET(12p)
Bag Making Process - +

*EM Estimate & Common Industry Practice as of date
**MDO PE will require an additional capability investment

Ex¢onMobil

*MDO PE (Enable) with Enable™ 4002 performance PE in the skin (MDO ratio 4.8)
and MDO PE (HDPE) with HDPE in the skin (MDO ratio 6); HDPE (0.961g/cm3, 0.7g/10min)
**Non-MDO PE-PE Laminate with Exceed™ 1327performance PE in the skins and Enable™ 4002 performance PE in the core

**All data from tests performed by or on behalf of ExxonMobil 13



MDO PE Substrates with ExxonMobil performance PE

MDO PE substrate solution using & Exceed” S performance
polymers Total haze m—Ref
[50-0 %] A
[ ] 1 —B
Easy ProceSSIng . Elmendorf Tear TD Gloss OPET
»  Excellent bubble stability [0-600 ] [0-130 GUJ e OPA

«  Easy stretch ability and separation of flattened bubble

Modulus of Substrate MD

*  Excellent optics Elmendorf Tear MD
[0-60 N/mm]

«  Similar haze/gloss properties to BOPP/BOPA 10-300 gl
* Aslowas ~5%

Modulus of Substrate TD
[0-60 N/mm]

. . El tion @ Break TD
* Great Mechanical Properties 10700 %)

Elongation @ Break MD
[0-100 %]

«  Film properties consistency assurance

« Balance between MD and TD Elmendorf tear

*  Great MD modulus for both flexo and rotogravure
prlntablllty is MDO PE based substrate using mC8LLDPE

is MDO PE based substrate using Enable™ performance PE
B is MDO PE based substrate using Exceed™ S performance PE

Ex¢onMobil 14



Non-MDO PE Substrates with ExxonMobil performance PE

- \ 4 -
| For any Substrate Film, the key
requirements are:

. . | 1 j
Converters without MDO machines can | « Stiffness (During Printing) ':; et ’;;7:: ;er: l?kc;o&vgsot)riaﬁ:ﬁ:;';g:;?

go ahead with Non-MDO PE substrates

for PE//PE Laminate solutions * High Gloss (Overall aesthetics & printing) optics of the film is achieved with EM

* Heat Resistance (FFS performance) PPE & right formulation balance

* Gauge Control

\_ (o ‘g =
Monolayer film of Exceed™ 1327 ExxonMobil 3Layer Solution (Enable™ & Exceed™ performance polymers) EM 3L 57.8
erformance polymer olution .
i 25 me Y 30 pm (1/3/1) solut - 6.65

o—

Gloss (GU) W Haze (%)
A: Exceed 1327 + HTA 108 [80:20]

« B:HTAT108 + Enable 4009 [80:20] 16

Mono
\(_‘ . C: Exceed 1327 + HTA 108 [80:20] R e

Ex¢onMobil 15



Ease of sealing with Exceed” performance PE

Hot tack Seal strength

16 16

14 - 14 -

12 - 12 -
E E
£o § 10
N N
Z 4
& 8 - ~ 8 i
% Y
AR 26

n

T b

4 - 4

2 A 2

o T T T T T T O T T T T T T T

90 100 110 120 130 140 150 160 80 90 100 110 120 130 140 150 160
Temperature (°C) Temperature (°C)
—Exceed 1015 —Exceed 1012 —C8mLLDPE

Enhanced sealability comparing to C8 mLLDPE leads to improved package integrity
- Broad hot-tack window similar with C8 mLLDPE
- Excellent SIT with potential ~5°C lower than leading C8 mLLDPE

Ref: Exceed 1015 (1MI;0.915 d); Exceed 1012 (1MI1;0.912 d); C8 mLLDPE (1 MI; 0.916 d)

-
EXO n M o bl I Exceed” and Enable™ performance polymers

Data from tests performed by or on behalf of ExxonMobil



Improve sealing speed with ExxonMobil Exact™ Plastomers

Seal temp (°C) needed at fixed line
speed to obtain hermetic packs

HFFS rotary sealer at 20 m/min,

200 r 0.086 s seal time

180
160
140 7
120
100
80
60
40
20

Longitudinal seal Vertical seal

Exact” 3236 performed fluently on HFFS
lines during packaging trial

Ex¢onMobil

Max line speed (m/min) at fixed seal
temperature to obtain hermetic packs

60

50

40

30

20

10

HFFS D-cam at fixed seal temp

Exact 3236
C8,0.902 g/cm?3, 1.0 MI

30% Exact 3236

30% C8, 0.902 g/cm?3, 1.0 Ml

Exceed 1018

Plastomer coex structure, 50pm, 1/2/1

Inner skin 75% Exceed” 1018 + 25% Enable™ 2005
Core 83% Enable™ 2005 + 17% HDPE (0.961g/cm?, 0.7 g/10min)
Sealant skin 100% or 30% plastomer with remainder Exceed™ 1018

Exact” plastomer resins. Data from tests performed by or on behalf of ExxonMobil. Packaging line data (seal temp. and max line speed) are generated by ExxonMobil at third party, and should only be used as comparative data




MDO PE//PE SUP

Packaging integrity in full PE solution

SUP bag-drop survival rate (1.5 m)

100

80

60

40

bag-drop survival rate (%)

20

MDO PE//PE

Ex¢onMobil

BOPA//PE

BOPET//PE

S =

%r'nated »

PE

solution

ExxonMobil 5L MDO PE// PE solution using Exceed
XP, Exceed' ", Enable™ performance polymers can
provide:

Excellent bag drop performance

Fulfilled end use requirements

Full PE structure for improved recyclability potential*

Substrate Sealant
25pum 120 pm
Exceed XP 8784,

——— MDOPE Exceed” 1012

- (EM Solution) HDPE

ExgonMobli

— — —  BOPA(15um)
BOPET (12 pm)

Market ref

* Recyclable in communities with programs and facilities in place that collect and recycle plastic film

Data from tests performed by or on behalf of ExxonMobil 18



Enhanced package integrity with Exceed™ S performance PE

BAG DROP - Laminated VFFS BAGS
- Failure on the wall of the bags

100 _ _—
1.5 liter water T
20 bags, progressive drop, 1-3 m e
75 1 £ :
2.5 kg dry goods LY
—= 4 bags, 4 successive drops, 5m R
_2 50 B \-.," <
- R
(Vp)] IS ".., ;
X 25 |
o L | ‘.:“
ZNC8LL+15% HD Exceed S 9243
Reference [ Exceed S 9243 |
60 pm 1/3/1
Sealant <kin' mLL C8(1.0; 0.916) Exceed 1012
+10% LD150 +10% LD150
2 ZN C8(1.0; 0.920)
Core + 15% HDPE3 Exceed S 9243
Skin' Exceed 1018
Adhesive I
Substrate 25 pm MDO PE

Ex¢onMobil

Exceed” S performance polyethylene enhances package

toughness

* Exceed S 9243 improves dart and bag drop performance

Exceptional stiffness enables simplification & optimization

* Eliminates the need to 15% HDPE to the core

* Enables change to 0.912d sealant skin to improve sealing

Bending Stiffness (MN*mm) - Laminate

O

10 12 14 16
Dart Drop Impact (g) - Laminate
300 400 500 600

Melt pressure (bar) - Sealant web core

O

450 400 350 300

Melt temperature (°C) - Sealant web core

230 2;5 220 215 210

18
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250
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Approach to create recyclable*
high barrier PE films

* The terms “recyclable” and “recyclability” as used throughout this portion of the presentationpresentation are intended to refer to the potential for recyclability of full PE

solutions designed and manufactured in accordance with recycling guidelines such as PRE RecyClass. Ultimate recyclability of full PE packaging incorporating ExxonMobil’s
performance PE resins will depend on a number of factors outside of ExxonMobil’s control including, but not limited to, availability of programs and facilities that collect and
recycle plastic packaging within a given community. Any and all claims about the recyclability of full PE-packaging are the sole responsibility of the packaging manufacturer

=

—
\ »
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There are various approaches to barrier in recyclable* PE-based packaging

Barrier on sealant web

Barrier on printing web (MDO-PE or cast PE)

| *kk
Qm

Cast PE with nanoclay coating

| KAdokk

MDO-PE with AlOx & top coating

Ik kK
Ik

Kok
Ik %

|

MDO-PE with PVOH coating

| ok ok
Qm

MDO-PE with EVOH

PE/EVOH

PE metallized

N.B. All barrier values are to be considered as
indicative. Customers need to evaluate themselves
which levels of barrier they can achieve.

Barrier scale * *k k4 k444
OTR (23°C; 0% r.h.)
[cm3/m?/d] S1E 10-100 1-10 0.1-1 <0.1
WVTR (37.8°C; 90% r.h.)
[g/m?/d] >10 3-10 05-3 0.1-0.5 <0.1
E)f(on MObiI * Recyclable in communities with programs and facilities in place that collect and recycle plastic film

Data from tests performed by or on behalf of ExxonMobil




K Show Collaboration Showcase

Exceed"XP Exact” Enable™ Exceed™S E Xon Mobil EXC eedm i R EEnSShSiRe EXOI'\ Mobil

Recyclable” 97% PE barrier pouch packaging

Creating a circular film to film loop: = s , _ .
= i —— with high oxygen barrier, unique optics and
from a recyclable” full PE barrier packaging . . .

' outstanding package integrity

solution to a high end heavy duty sack

—

Tremendous

optics

& Recydable* and Outstanding
% & incorporates oxygen
recycled content barrier

~ erema . W% .

= N . - & Hosoiawa = wxamviee ()
wuy it nordmeccanica ”_ﬂ_“)_ef N g'r:gﬂ'; Selene €7 ALPINE \.7 group nordrg%%cgmca KARL v

group HP Indige

E)f(on MOblI * Recyclable in communities with programs and facilities in place that collect and recycle plastic film 22



K Show Collaboration Showcase

Exceed” XP Exact™ Exceed™S Ekon MObil

Recyclable PE pouch packaging solution
E with ethylene vinyl alcohol for excellent
barrier performance

By collaborating with the value chain, ExxonMobil is helping customers create
recyclable* packaging solutions.

& Package x :
é Recyclable* integrity Barrier Optical
maintained performance properties

€elplast Z(KARLVILLE & WOSOKWA [curargy ICEVAL Ex¢onMobil

EL-ZIP*PRESS TO CLOSE ZIPPE)

E)f(on MOblI * Recyclable in communities with programs and facilities in place that collect and recycle plastic film 23



Collaborating with the value chain

1 >% >3 >

Resin suppllers Converters Brand
Owners

Performance
Polymers

Consumers > >>

Process
technology

Value creation

Application
expertise

Ex¢onMobil

Recyclers

24



Kam, Irene Say-Mong
PE Senior Account Manager

. Kam@ bil

Wang, Ziyi Ashley

Market Development Manager (Primary Packaging)

ziyi.wang1@exxonmobil.com

Muir, Troy F

|
l I e St I O I I S ? PE Senior Product Engineer
m troy.f.muir@exxonmobil.com

exxonmobilchemical.com/pe

Ex¢onMobil 2


https://www.exxonmobilchemical.com/en/products/polyethylene
mailto:irene.sm.kam@exxonmobil.com
mailto:ziyi.wang1@exxonmobil.com
mailto:troy.f.muir@exxonmobil.com

©2023 ExxonMobil. ExxonMobil, the ExxonMobil logo, the interlocking “X” device and other product or service names used herein are trademarks of ExxonMobil, unless indicated otherwise. This document may not be distributed,
displayed, copied or altered without ExxonMobil's prior written authorization. To the extent ExxonMobil authorizes distributing, displaying and/or copying of this document, the user may do so only if the document is unaltered and
complete, including all of its headers, footers, disclaimers and other information. You may not copy this document to or reproduce it in whole or in part on a website. ExxonMobil does not guarantee the typical (or other) values. Any
data included herein is based upon analysis of representative samples and not the actual product shipped. The information in this document relates only to the named product or materials when not in combination with any other
product or materials. We based the information on data believed to be reliable on the date compiled, but we do not represent, warrant, or otherwise guarantee, expressly or impliedly, the merchantability, fitness for a particular
purpose, freedom from patent infringement, suitability, accuracy, reliability, or completeness of this information or the products, materials or processes described. The user is solely responsible for all determinations regarding any
use of material or product and any process in its territories of interest. We expressly disclaim liability for any loss, damage or injury directly or indirectly suffered or incurred as a result of or related to anyone using or relying on any of
the information in this document. This document is not an endorsement of any non-ExxonMobil product or process, and we expressly disclaim any contrary implication. The terms “we,” “our,” "ExxonMobil Product Solutions” and

"ExxonMobil" are each used for convenience, and may include any one or more of ExxonMobil Product Solutions Company, ExxonMobil Technology and Engineering Company, Exxon Mobil Corporation, or any affiliate either directly
or indirectly stewarded.

Ex¢onMobil 2



Test Methods

Oxygen transmission rate (OTR) ExxonMobil test method
Water-vapor transmission rate (WVTR) ExxonMobil test method
Tensile properties on film at room temperature ExxonMobil test method
Dart drop impact resistance by free falling dart : method A and B ExxonMobil test method
Puncture - needle test ExxonMobil test method
Bag drop test ExxonMobil test method
Bending stiffness ExxonMobil test method
Haze ExxonMobil test method
Gloss 45° ExxonMobil test method

Heat seal force ASTM F-88-15

Hot Tack Strength ASTM D-1921-12

COF film-film ASTM D189%94

COF film-metal EM method

TD creep resistance EM method

Ex¢onMobil



