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The chemical industry in Mainland China is in a critical juncture, facing
iIntermingled uncertainties

* Long Term — Bright, strong growth and demand

I nd ustry at a Crltlcal J u nCtU re . fundamentals of key customer industries

Short Term — Headwinds, uncertainties with regards to
macroeconomy, regulations, trade frictions

» The economy is not on a solid footing yet. Most of the
economic indicators such as GDP growth and export are

Macroeconomy still below pre-pandemic level.
* Most of petrochemical companies are quite cautious in
their capital spending.

. . + Policies Determine chemicals demand
POI |Cy and Reg Ulatlon « In this age of carbon neutrality and sustainability, policies

and regulations are set to evolve unprecedentedly fast.

» Sino-US trade relationship has a negative impact on
bilateral investment in key petrochemicals and advanced
Trade materials.
» With the recent visits of key US cabinet members to China,
both sides seem keen to improve the relationship.

» During Stage 3 (14th 5Y plan and beyond), foreign investments are still welcome in chemicals, but good investment
} opportunities are expected to be found mostly in advanced synthetic materials where technology and innovation are key

* Energy conservation and environmental protection have been steadily increasing. The trend will continue as the industry
enters an age of carbon neutrality and sustainability

S&P Global
Commodity Insights



i Contents

ANF | T

Background

1. Why this report and why now?

2. Report content summary

3. Table of Contents

S&P Global
Commodity Insights



Why NOW?
Macro economy: Reopening with Headwinds Ahead

Mainland China's GDP growth target scoreboard (% change)
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Data compiled March. 5, 2023. economy slows
Source: Government work report, National Bureau of Statistics, S&P Global Market Intelligence.
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Why NOW? Unprecedented Scale of Expansion, Low O/P Rate & Squeezed Margin
Bring the questions:

Expected Regional Ethylene Margins* vs. Global Operating Rate
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Future Investment Is China going to build more ?

: — Sustainability

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032
Data compiled Jun, 2023.

Thousand Metric Tons

How will the action plan for
CO2 cuts impact refinery and
petrochemical industry?
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Why This Report? Questions continue, amid short/ long-term uncertainties

Market Fundamentals

=  Why is China building more capacities on awareness of

oversupply?

= Competitor or cooperator?

= Attenuating import appetite? Will China turn into an exporter in

the coming future?

» Any foreseeable rationalization?

» Future demand growth large enough to absorb the surplus?

World Base Chemical* Capacity Growth by Region
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World Base Chemical* Demand Growth by Region
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Sustainability

Carbon neutrality commitment VS Local Fiscal Revenue VS
Self Sufficiency ?

Monetizing coal VS Dual Control?

Initiatives for sustainability among competitors

Self
Sufﬁciency
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Competition Landscape under Policy and Regulations

N

The Role of POE
Why does China keep building on awareness L
of oversupply? The ,‘ i
Baton of o b The Leading SOE SOEs keep the
Need to know the “who” before figure out the Policy ¥, d SeralAE D
“why” -y ominant role”
am S\

*
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‘\\\ fﬂgﬁ The Future for MNC

Environment and emission Investment and entry barrier Industry upgrading

o “2+26 Act” * FDI * Industrial Structure
« Carbon Peak and Carbon * Entry Barrier Adjustment Guidance

Neutrality Catalogue
* Plastics * Work Plans
“Cap primary refining Minimum production scale “Orderly exit”

. e ” for steam crackers, PX, “Ethylene production
capacity at 1 billion mt/year .
styrene... exceeds ...
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As a pillar industry, chemicals industry is regulated and influenced heavily by China

government policy

China’s Regulation System

/
/

The
State
Council

Ministries
and
Committees
under the
State Council

Local Government
and Related
Institutions

(1) NPC - National People’s Congress

Chemical Related Government Departments

Key Entities

NDRC (National
Development
and Reform
Commission)

Functions and Chemical Related impacts

* Be responsible for chemical industry plans and large-
scale chemical projects approval

MIIT (Ministry of

* Directly responsible for the development of chemical

Industry and industry

Information * Issued the stimulus plan for Petrochemical industry

Technology) * MIIT is also assigned by the state council to allocate the
RMB20 billion budget fund for industry renovation

MOC (Ministry » Responsible for formulating policy on foreign trade,

of Commerce)

export and import regulations, foreign direct investments
+ All on determining chemical products’ import tariff,
export debate rates and anti-dumping appealing

MEE (Ministry of
Ecology and
Environment)

» Focus on environmental, health and safety issues,
including protecting China's air, water, and land from
pollution and contamination.

* Issuing regulations and managing DG/toxic products
importing /exporting and handling

SASAC
(Supervision and
Administration
Commission of
«the State
Council)

» Has top-down control over China's state-owned
enterprises, including appointing top executives and
approving any mergers or sales of stock or assets, as
well as developing strategies to facility these companies
to grow into top leading companies within the industry.
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Mounting capacity and complex feedstock slates

A combination of multiple factors determine competitiveness

China MEG Operating Rates China MEG Capacity R
—— EO Hydration Coal-Based Oxalate Ester EO Hydration m Coal-Based Oxalate Ester ’\/CS ,?
Coal-based formaldehyde carbonylation Methane-Based Oxalate Ester Coal-based formaldehyde carbonylation ® Methane-Based Oxalate Ester /°7~

TOTAL (%CAGR=17-22/22-27)

(%CAGR=17-22/22-27)

Low MEG o/p rate
could be deceiving

0
= to some extents, -§ Trilemma:
% as the actual é /B Monetize Coal
£ utilization rates T VS. Excess
g vary considerably : Capacity VS
among producers = CO2 Cut
of different
processes
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Data compiled Jun, 2023. Data compiled Jun, 2023.
© 2023 S&P Global. © 2023 S&P Global.
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Routes to BTX: Aromatics VS Gasoline Pool

Butane

Reformate » Toluene, Benzene, Xylenes

Natural gasoline Alkylate

o\

Light straight run naphtha Polymer gasoline

Toluene STDP/ TA Benzene,
> Xylenes =—> PX

Heavy naphtha

?Q Q{’ b\

Isomerate 1 MTBE/TAME*
Lt hydrocrackate © .- Ethanol
Light cat gasoline ' Pygas** » Benzene

*Not currently for the domestic US market)
**Steam cracker by-product

Heavy cat gasoline

Gasoline must meet specifications for many properties:

Octane |Vapor pressure | Distillati0n| Sulfur | Benzene | Oxygenates | Contaminants

Short Term Long Term

= Utilization rates are forecast to hit record lows with the
large wave of new units coming online.

= Polyester end use consumption was discouraging during @
2022-2023 ytd.
Qil Petro-

= High blend economics pulled toluene into gasoline pool . _
during 2022. refinery chemicals
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Future demand growth large enough to absorb the surplus?

Total Consumption (constant US dollars)
Appliances

Increasing
focus on the
domestic
consumption

Spending will

outpace

disposable

income 2015 2020
growth

Source: S&P Global Commodity Insights.
© 2023 S&P Global.

Auto, E/E and appliance are major customer
industries for polymers: PE, PP and
engineering polymers

. Air Conditioner
Mainland

China
dominates
the supply

chain for the
industry.
Reshoring
takes time.

Aug-20 Nov-20 Feb-21 May-21 Aug-21 Nov-21 Feb-22 May-22 Aug-22 Nov-22 Feb-23 May-23

Data compiled August 8th 2023 . .
Source: S&P Global Commodity Insights.
© 2023 S&P Global.

/]
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Consumption
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S/

Export

The NEV sector
played a key
role
underpinning
the recovery of
auto demand in
mainland China

Automobile- Export Value

e \

Aug-20  Nov-20  Apr-21 Jul-21 Oct-21  Mar-22  Jun-22 Sep-22 Dec-22 May-23

Auto export
surges in 2023

Data compiled August 8th 2023
Source: S&P Global Commodity Insights., Mobility IQ, National Bureau of Statistics
© 2023 S&P Global.

China continues to be growing engine for
future demand growth

Export - Computer and Communication Euipments Mainland

China has
been the
largest electric

products
manufacturing
and export
country

Aug- Nov- Feb- May- Aug- Nov- Feb- May- Aug- Nov- Feb- May-
20 20 21 21 21 21 22 22 22 22 23 23
Data compiled August 8th 2023
Source: S&P Global Commodity Insights.
© 2023 S&P Global.
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Chemicals consulting brings a comprehensive report on China Petrochemical Market based
on its experience from actual projects and wider S&P Global expertise
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High Level Table of Contents: this report covers a wide range of key factors/drivers that have
significant impacts on the China chemical industry

1.

2.

5.

Introduction

Overview

+  Evolution/development
» Size, growth and drivers
* Import dependance

» Capacity and utilization
* Role of coal chemicals

* Feedstock dynamics

Policy & regulation

+  Evolution

* Decision-making processes

+ Key regulators

* Key policies and regulation

* Intro on 14th Five Year Plan and its implications

Competition landscape

*  Evolution and dynamics

»  Profile of key SOE and POE players
* Recent investments by MNCs

Review of key petrochemical building-blocks (ethylene, propylene,

butadiene, benzene, methanol)

«  Summary of key short term and long-term outlook
*  Global supply/demand: China’s role
»  China supply/demand

Trade outlook

Demand breakdown and dynamics
New capacity/investment

Industry structure

Pricing and margin

6. Short term and long-term outlook on all major petrochemicals and
engineering resins

Supply/demand, trade, price and margin and industry structures are
provided for each product
Outlook of key ethylene derivatives: PE, MEG, PVC
Outlook of key propylene derivatives: PP, PO, Acrylonitrile, Acrylic Acid
Outlook of key butadiene derivatives: ABS, MTBE
Outlook of aromatics: benzene, styrene, PX, PTA, PET and PC
Outlook of selected specialty materials

o Carbon fiber

o Carbonates

o LAO/PAO
Updated market data of more than 20 other petrochemicals

7. Sustainability & decarbonation

Overview
Case studies of key players

8. Key takeaways
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Disclaimer

S&P Global Commodity Insights (“SPGCI”) divisional independence. SPGCI is a business division of S&P Global Inc. (“S&P
Global”). S&P Global also has the following divisions: S&P Dow Jones Indices, S&P Global Market Intelligence, S&P Global
Mobility, and S&P Global Ratings, each of which provides different products and services. S&P Global keeps the activities of its
business divisions separate from each other in order to preserve the independence and objectivity of their activities in accordance
with the S&P Global Divisional Independence and Objectivity Policy. Client’s receipt of SPGCI reports, data and information under
this Agreement may also affect Client’s ability to receive services and products from other S&P Global divisions in the future.

S&P Global Commodity Insights publishes commodity information, including price assessments and indices. S&P Global
Commodity Insights maintains clear structural and operational separation between its price assessment activities and the other
activities carried out by S&P Global Commodity Insights and the other business divisions of S&P Global to safeguard the quality,
independence and integrity of its price assessments and indices and ensure they are free from any actual or perceived conflicts of
interest.

Limitation of Advice and Reliance. The Deliverables should not be construed as financial, investment, legal, or tax advice or any
advice regarding Client’s corporate or legal structure, assets or, liabilities, financial capital or debt structure, current or potential
credit rating or advice directed at improving Client’s creditworthiness nor should they be regarded as an offer, recommendation, or
as a solicitation of an offer to buy, sell or otherwise deal in any investment or securities or make any other investment decisions.
The Deliverables should not be relied on by Client in making any investment or other decision. Client may not use the
Deliverables to transmit, undertake or encourage any unauthorized investment advice or financial promotions, or to generate any
advice, recommendations, guidance, publications or alerts made available to its own customers or any other third-parties. Nothing
in the Deliverables constitutes a solicitation by SPGCI or its affiliates of the purchase or sale of any loans, securities or
investments. SPGCI personnel are not providing legal advice or acting in the capacity of lawyers under any jurisdiction in the
performance of Services or delivery of Deliverables.
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