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Core Segments within Energy & Natural Resources

Our core capabilities serve our energy and chemical customers across the value chain
through focused data and insight subscriptions as well as consulting.

OIL MARKETS, MIDSTREAM,
DOWNSTREAM & CHEMICAL

POWER, GAS, COAL

UPSTREAM & RENEWABLES

» Country E&P Terms and e Crude Oil Markets » Chemical Week and * Global Gas
Above-Ground Risk « Midstream Oil and Market Daily Service e Coal
» Plays and Basins Natural Gas Liquids » Base Chemicals « Power and Renewables
« Costs and Technology « Refining and Marketing & Plastics « Regional Gas, Power
« Companies and « Company Strategies and * Specialty Chemicals and Coal Markets
Transactions Performance » Costs & Technology
e Company Benchmarking
& Analytics
e Long-Term Planning & Scenarios e Curated Content

» Climate Strategy * Integrated Energy Events & CERAWeek
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The Chemical Industry Enables Modern Living

Chemical industry value chain Customers

Natural Base
resources chemicals
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Renewables

Confidential. © 2017 IHS Markit™. All Rights Reserved.

Transportation

Consumer products

Packaging
Formulated Construction

Chemical pI’OdUCtS / Recrea.tion
intermediates =~ performance IS

: Medical
materials Pharmaceutical

Commodities Personal care
i ' Textiles
Differentiated _
it Electronics

commodities

- Aerospace
Technical ] :

L Business equipment

specialties



////II\\$ IHS Markit

Global economic growth remains strong and steady, If serious mistakes on trade,
monetary policy, and international relations can be avoided
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Economic growth in advanced countries and emerging markets are key drivers to
petrochemical demand growth

GDP Elasticity: rate of market growth / rate of global economic growth

Percentage

Source: IHS Markit
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Ethylene and propylene remain in high growth mode; methanol growth stabilizes

Global demand growth and 2017 estimated total demand
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The energy and petrochemical industries are closely related
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There are several primary routes to produce olefins

Crude FCC
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US lower 48 NGL production by product
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Combination of high crude prices and stable natural gas is attractive for North
America gas-based chemical investments

Crude Oil - VS - Natural Gas & NGLs
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Ethane cracking is expected to maintain a large cash cost advantage

Ethylene Cast Cost Comparison
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NGLs increasingly important to olefins as crackers shift to ethane

Global Ethylene production by feed type (KTA ethylene by feed) Propylene production by feedstock
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Ethylene equivalent trade will continue to expand as the industry builds in low-cost
regions and exports to high demand growth regions

Global Net Equivalent Trade - Ethylene
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The first wave of US ethane crackers and exports is proceeding but the second
wave Is uncertain

US ethane demand and rejection
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Improvements in ethane shipping and capital cost differentials are changing olefins
Investment patterns

Capital costs
in China are
currently 50 to
70% of USGC

Can the
advantage be
sustained? Similar
pattern seen
for propylene,
but China
incentive is

stronger

Ethane Cracker
PE unit
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Ethylene cash costs and capital cost advantages make Chinese ethane-based capacity competitive

World Ethylene Cast Cost Comparison » Cash costs for ethane cracking in China
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NGL and mixed feed crackers dominate near-term capacity additions

World Ethylene Capacity Changes: 2017-2022  In addition, over 9 million tons of

additional ethane-based units have been
announced for China but are still in the
planning stages
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Energy and chemical exports from
North America will continue to rise

e Natural gas in North America remains
advantaged versus crude

* North America will remain an attractive
region for capital investments in base
chemicals, derivatives, and feedstocks

* Ethane to China can work - capital
versus operating cost dynamics and
supply risk tolerance will determine
how much is built

 Second wave of ethane crackers will
come — but in US or China?
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IHS Markit Customer Care

CustomerCare@ihsmarkit.com

Americas: +1 800 IHS CARE (+1 800 447 2273)
Europe, Middle East, and Africa: +44 (0) 1344 328 300
Asia and the Pacific Rim: +604 291 3600

Disclaimer

The information contained in this presentation is confidential. Any unauthorized use, disclosure, reproduction, or dissemination, in full or in part, in any media or by any means, without the prior written permission of IHS Markit Ltd. or any of its affiliates ("IHS Markit") is
strictly prohibited. IHS Markit owns all IHS Markit logos and trade names contained in this presentation that are subject to license. Opinions, statements, estimates, and projections in this presentation (including other media) are solely those of the individual author(s) at the
time of writing and do not necessarily reflect the opinions of IHS Markit. Neither IHS Markit nor the author(s) has any obligation to update this presentation in the event that any content, opinion, statement, estimate, or projection (collectively, "information”) changes or
subsequently becomes inaccurate. IHS Markit makes no warranty, expressed or implied, as to the accuracy, completeness, or timeliness of any information in this presentation, and shall not in any way be liable to any recipient for any inaccuracies or omissions. Without
limiting the foregoing, IHS Markit shall have no liability whatsoever to any recipient, whether in contract, in tort (including negligence), under warranty, under statute or otherwise, in respect of any loss or damage suffered by any recipient as a result of or in connection with
any information provided, or any course of action determined, by it or any third party, whether or not based on any information provided. The inclusion of a link to an external website by IHS Markit should not be understood to be an endorsement of that website or the site's
owners (or their products/services). IHS Markit is not responsible for either the content or output of external websites. Copyright © 2017, IHS Markit™. All rights reserved and all intellectual property rights are retained by IHS Markit.
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