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Content of this presentation has been sourced from Kline &
) Company’s syndicated analysis of the global wax business,
titled, Global Wax Industry: Market Analysis and Opportunities

«  This recently published report analyzes post-COVID-19 market trends and establishes a market
map for the wax industry, assessing whether the supply in other wax categories will grow to

close the gap.

The report provides:

- Base year estimates for 2021, along with estimates for 2020

*  Mid-term for 2025 and long-term forecast for 2030

. Market estimates in both units: Million Pounds and Kilotonnes

Introduction

* Industry overview
— Wax types, properties,
grade
- Key applications
* Executive summary
- Regional supply
- Regional demand
— Pricing
— Trade balance
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Kline’s 7th in-depth edition covering the global wax industry

Regional profiles

+  North America

* Latin America

*  FEurope

 Asia

« Middle East & Africa

Product profiles

Recently \\
Published
~December ,'

—

+  Petroleum wax

* Petrolatum

*  Microcrystalline wax
* Polyethylene wax

« Fischer-Tropsch wax
- Alpha olefin wax

+  Vegetable wax

*  Modified wax

——— Global Wax Industry
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Pricing

¢ Wax pricing analysis
— By wax type
— By region



) Research Methodology and Data Sources

oKl

Extensive interviews were
conducted with industry
experts belonging to the wax
value chain, including
respondents with well-founded
expertise in:

« Base oil/wax refining

*  Wax de-oiling

« Broking/Trading/Marketing
*  Formulating/Blending

*  End-use applications

Secondary sources

Secondary sources included
wax and candle associations,
trade associations,
natural/vegetable oil
boards/associations,
government data repositories,
economic and business data
from global organizations
(likes of United Nations, and
OECD, amongst others), and
company websites

/

In-house analysis

Detailed plant-wise analysis of
wax supplying facilities was
done to establish wax supply.
Supply forecast was developed
via site-by-site analysis of each
plant producing petroleum, FT,
PE/PP, and AO wax.

Demand estimates were
established by understanding
regional material availability
and demand pull. Demand
forecast is tied to regional
economic forecasts and
consumer preferences.
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Petroleum
wax

Synthetic
wax

Vegetable/
plant wax

Sl Animal/insect
%y / other wax

Group |
Basestock
Plants/Crude
oil dewaxing

FT Wax
Producers

PE/PP Wax
Producers

AO Wax
Producers

Palm and Soy
Wax, Stearic
Acid, Carnauba,
Producers

Bees Wax,
Tallow
Producers

) Global Wax Industry Structure and Supply Chain

De-oilers

(6 companies
worldwide)

Petrolatum

Upgraders

Specialty
wax
blenders,
formulators,
brokers,
packagers,
and
resellers

Wax consumers:

Candles
Rheology and surface
applications (RSA)
« PVC
HMA
Masterbatch
Inks, paints, and coatings
Chlorinated paraffins
Automotive wax
Floor polishes
Textiles
Board sizing
Packaging
« Corrugated
« Flexible
« Food packaging
Health, cosmetics, and
personal care
e Pharmaceutical
+ Cosmetics
« Personal care
Food applications
+ Coatings
* Ingredients/Additives
* Processing aids
Cable fillings
Rustproofing
Other (crayons, fire logs, etc.)
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Global wax supply, estimated at 10.9 billion pounds in 2021, is led

) by Asia, which accounts for more than half of the supply.

North America Global Wax Supply,
(includes the United States, Canada) Europe 2021
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=) Supply of petroleum wax that is associated with base oil production
continues to decline.

SUPPLY OF GROUP | BASE OILS AND IMPLIED GROSS SLACK WAX
PRODUCTION, 2010-2055
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Base oil-derived petroleum waxes account for nearly 77% of the
global petroleum derived waxes. The balance supply of petroleum
wax is met by waxes derived from crude oil dewaxing.

PETROLEUM WAX SUPPLY BY SOURCE

~ ‘/‘_,"
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- *Daging Oilfie

Crude oil-
derived
petroleum
wax, 33%

Base oil-
derived
petroleum
wax, 77%

Crude oil-derived
wax-producing
refineries are
located in
Northeastern and
Northern China,
closer to the
Daging oilfield.
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Petroleum wax supply in Europe and North America continues to

i deteriorate, while the supply from Asia continues to grow.

PETROLEUM WAX SUPPLY IN ASIA, EUROPE, AND NORTH AMERICA, 2010-2021
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As the supply of base oil-derived petroleum wax deteriorates, crude
oil-derived petroleum waxes and non-petroleum synthetic and natural

waxes provide resilience to the wax industry.

CHANGE IN WAX COMPOSITION
60% | 5 W
50% -
40% -
30% -

20% -

10% - .
’ 4% 4% 5%

0% -

Base oil- Crude oil- Synthetic wax Vegetable Other wax
derived derived wax
petroleum  petroleum
wax wax

22011 =m2016 =2021

NON-PETROLEUM AND CRUDE OIL-DERIVED
WAX SUPPLY ADDITION, 2011-2021

Crude Oil-
Derived
Petroleum Wa

Vegetable Waxes
(Palm, Soy,
Carnauba,

Candelilla, Other)
Synthetic

Waxes (FT, PE,
AO)

Synthetic and vegetable waxes have seen
the most significant growth in the last 10

years.
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=) How well will synthetic and vegetable waxes fit in the global
sustainability drive?

« Are consumer preferences changing in order to make their end-products low on carbon
footprints and recyclable?

«  Which wax types are most sustainable in nature and are best suited for top wax applications?

SYNTHETIC WAXES VEGETABLE WAXES
(Direct PE/PP, By-product PE, FT, AO) (Palm, Soy, Stearic Acid, Rice, Others)

Soft wax applications:
« Palm and soy oil-derived waxes
~Candles, cosmetics, food-based packaging

By-product PE waxes:

« Thermal degradation of waste
plastic

« Refining of plastic waste
~Replacing the ‘end-of-life’ concept
with ‘regeneration’

Hard wax applications R Saha Dot
. Rice bran oil wax

Negative impact:
~ ”The other oil spill”

Direct PE wax:

* Bio-based PE waxes
~sugarcane-sourced ethanol; 100%

renewable source for bio plastics

FT waxes:

e GTL technology-derived waxes,
which use natural gas as a
source material
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) The PE/PP wax market is split between direct polymer PE/PP wax
producers and by-product wax producers.

GLOBAL PE/PP WAX PRODUCTION BY
TECHNOLOGY, 2021

Direct
polymeriza
tion PE/PP
wax supply

By-product
PE/PP wax

supply*

*Includes waxes produced via thermal degradation process and
refining of waste plastic.

TOP 10 PE/PP WAX SUPPLIERS ~70% OF THE

Innospec Leuna
MEGH

Qingdao Sainuo
Westlake Chemical
BASF

Clariant

Keim Additec
Honeywell
Qingdao Bouni
Marcus Oil-Haldia

m Direct polymerization

MARKET

By-product PE/PP
wax supplier
accounts for 53%

of the market
amongst the top
10 PE/PP wax
suppliers

m By-product
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By-product PE/PP waxes, due to their sustainable label, are

B®) forecast to see a stronger growth than direct polymerization

waxes in the next 10 years.

PE/PP Wax Supply Growth by Supplier Type, 2021-2030
(Million Lb)

By-Product
PE/PP

More than 60% of

Green Mantra, Clariter,
and MEGH are some

examples of growing by-
product PE wax

. growth in PE/PP wax producers.
Direct supply will come from the
polymerization by-product wax
PE/PP category
m 2021 m 2030
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FT waxes produced via CTL technology are growing. In the next 10
) years, these waxes will account for a majority of all FT wax supply

growth.

GLOBAL FT WAX PRODUCTION BY
TECHNOLOGY, 2021

=
derived
FT wax

supply
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GLOBAL FT WAX SUPPLIERS

Sasol

Yitai

Shell

Future Energy

Luan

Shenhua

mCTL-derived mGTL-derived

Future Energy
commenced in Oct
2020 and
produced at only
10% of its capacity
in 2021.

Shenhua will more
than double its FT
wax capacity by
2025.
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=) Vegetable waxes are produced from renewable plant-based
sources, carry a green-label on them, and are gaining tailwinds.

GLOBAL VEGETABLE WAX SUPPLY,
2021

Candellia

Carnauba ‘

All other

Soy
WaX

Palm
wax

Stearic
acids

VEGETABLE WAXES ARE GROWING IN THE MARKET SPACE OF
SOFTER WAXES:

Corrugated

v boxes "/

Cosmetics and
personal care
products

STRONG TREND TOWARD SUSTAINABILITY AND ENERGY
TRANSITION ARE RESULTING IN GROWTH IN DEMAND FOR
VEGETABLE WAXES IN SOME OTHER APPLICATION AREAS:

]Ii'! ' = _I Food
F-': pac kag i ng
i siEe

Engineering Thermoplastics/
Masterbatches
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Applications that are more dependent on petroleum waxes are
likely to take a beating in the long run as the supply of petroleum
waxes deteriorates.

)

SHARE BY WAX TYPE IN KEY CHANGING WAX DEMAND

APPLICATIONS, 2021 COMPOSITION, 2021-2030
100%

100%
0%

2030
0(\&@ Q(:":} (1/\ 0} Qg’ <<° ?g ‘.\\\&\(\ oé'\\ = Candle m Board Sizing = Packaging
& @“ W L = HCP* Other
Applications that have higher
m Pet. wax ®Synthetic/veg/other wax I dependence on petroleum waxes

Applications that have lower
I dependence on petroleum waxes
- *RSA-Rheological and Surface Applications
0
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B®) Global Wax Supply and Demand Outlook

The supply of waxes is estimated to remain tight due to continuous erosion of Group | base
oil-derived petroleum waxes and will be driven toward applications that have the flexibility
and adeptness of switching waxes in their formulations.

LONG-TERM WAX SUPPLY AND DEMAND BALANCE ' Global Wax Market (Demand)
| — Applications that have the flexibility
14 ' and adeptness of switching waxes in

their formulations will grow to
absorb changes in the supply

. — landscape.

Non-petroleum Wax Supply !
- Synthetic and natural wax suppliers

will step up to fill-in for the pet. wax
~— i loss. :

Billion Pounds

Base Oil-Derived Petroleum Wax

: Supply
e | Will continue toerode .. |

\ Crude Oil-Derived Petroleum Wax
' Supply |
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—RBase Oil-Derived Petroleum Wax Supply = Crude Oil-Derived Petroleum Wax Supply

———Non-petroleum Wax Supply = Global Wax Market (Demand)
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Kline is a worldwide consulting and research firm dedicated to providing the
kind of insight and knowledge that helps companies find a clear path to
success. The firm has served the management consulting and market research
needs of organizations in the agrochemicals, chemicals, materials, energy, life
sciences, and consumer products industries for more than 60 years.

For more information, visit www.KlineGroup.com
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