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Power and Renewables

IHS Markit provides critical insight into the market landscape for the global conventional
and renewable power sectors. Understand the changing economics, demand patterns,
technologies and other issues affecting the industry and the resulting implications for
strategy, financial performance, and investment of its key players. It features analysis and
data on market fundamentals, the policy landscape, and changing consumer demands.

What does your subscription deliver?

- Power market fundamentals, including analysis on economic indicators, power demand,
generating capacity additions, and retirements and resource adequacy

- Strategic insight into technology, cost, and pricing trends affecting global power development

- Improved understanding of regional, national, and international governmental policy affecting
the global power industry
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Global Power and Renewables Service

The Global Power and Renewables service offers clients easy to digest
analysis and data to better understand global and regional trends in the
power and renewables sectors.

Clients receive a continuous cycle of data and analytics-driven research
covering:

Policy, technology, market issues and drivers

Fundamentals: power demand, capacity retirements and additions,
fuel mix, wholesale power prices and capacity prices where relevant

Renewable technology cost and pricing trends
Power plant construction cost trends
Individual country/state profiles

Trends in energy storage technology and mutual enablement

2019 Korean Wind Industry Symposium

Regional coverage of 73 key countries in 7 regions:

* North America

* Europe

* Russia and Caspian
* Asia-Pacific

* Latin America

« Africa

« Middle East

Higher-level renewables coverage on an additional 40
countries
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Connect: New look and feel and Market Dashboards launched Nov. 2018

Now it’s easier to find what you need as our most critical reports and insights are curated for you.

Market dashboards bring the power of the underlying data right to your workflow. Data is visualized through

graphs, charts and tables.

Power and Renewables

Featured Research

2019: Europe’s power market bounces back US solar PV capital cost and required price outlook: 2018
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Updates include:
« Simplified homepage navigation
* New Market Dashboards

 Featured reports and focused videos- curated
by our experts

Providing you the ability to:

 Easily locate critical reports and monitor latest
market developments

« Perform customized queries — using
interactive, dynamic dashboards

* Quickly access leading experts — for deeper
dive analysis and to test your thinking

To learn more,
visit www.ihs.com/connect
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Global wind market overview
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Key takeaways

While conventional fuels dominate total installed capacity in all regions today, renewables will capture the
bulk of new capacity additions between now and 2050 everywhere except India.

« IHS Markit expects nearly 5.2 TW of new renewable energy capacity to be added globally between 2018 and
50, of which 28% and 8% will come from onshore and offshore wind respectively.

« This growth in renewables installations is expected to generate investments totaling US$7.5 trillion driven by
the Asia Pacific region and Europe. Onshore and offshore wind will account for 34% and 13% of the total
renewable energy investment respectively.

- Renewable costs have been decreasing, improving competitiveness and resulting in LCOE ranges for
onshore wind, offshore wind, and solar PV converging globally.

« Rapidly falling wind costs have triggered supply side consolidation for the industry. In 2018, nearly two thirds
of the total wind installations was accounted for by the five largest vendors.

« Vendor portfolios are being constantly upgraded with newer and larger turbines. New models promise higher
annual energy production (AEP), lowering costs. Larger sizes also unlock opportunities in low-wind sites.
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Renewables will become the dominant source of new capacity additions

globally except in India

Operating capacity, by source, 2017
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Net capacity additions, 2018-50

3,000

2,500 -

2,000

GW

1,500

1,000
500

0

-500

B Renewables

Other conventional

m Coal n Gas

Note: Rivalry scenario. Other conventional includes large hydro, nuclear, and oil. China
excluding Hong Kong, Macao, and Taiwan.

Source: IHS Markit © 2019 IHS Markit

Confidential. © 2019 IHS Markit®. All rights reserved.



2019 Korean Wind Industry Symposium

Wind will account for 36% of the new renewable capacity added globally
during the 2018-50 period

Installed renewable capacity by technology, 2017
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Drive by the highly capital intensive offshore sector, wind will account for
nearly half of the total investment in renewables

Investment in renewable capacity by region (2018-50)
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Investment in renewable capacity by technology
(2018-50)
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Growth drivers and inhibitors: Onshore and offshore wind

Drivers

+ Targeted policies
» Good resource
* Proven technology

 Improving technology

» Repowering potential

Inhibitors

* NIMBYism
e Saturation in some mature markets

» Expected cost declines lower than alternatives

Source: IHS Markit

© 2019 IHS Markit

Source: IHS Markit

Drivers

Targeted policies
Better wind resource
Global cost expectations

Industry momentum

Inhibitors

» Higher cost than alternatives
* Development and policy risk

* Project execution complexity

© 2019 IHS Markit
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As access to technology and local project development experience
iImproves, LCOE ranges are expected to converge

Renewable LCOEs by country/region, 2015 Renewable LCOEs by country/region, 2030
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Wind turbine sizes have grown with average ratings and rotor diameters
Increasing by nearly 40% since 2010

Split of global wind turbine installations by turbine rating, 2010-18

Split of global wind turbine installations by rotor diameter, 2010-18
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Continuous product upgradation and broad portfolios have enabled major

vendors to supply site specific turbine configurations globally

Turbine models offered by the top 10 largest wind turbine vendors in 2018
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Major western OEMs have solidified market share through geographic
expansion while Chinese vendors continue focusing on their home market

Global wind turbine installations in 2018, by top 10 Regional exposure of top 10 turbine vendors in 2018
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Despite its high entry barriers, several major vendors are targeting the high
growth offshore sector

Top 10 vendors by 2018 onshore installations Top vendors by 2018 offshore installations
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Offshore wind is a concentrated opportunity as the top 5 markets will
account for 80% of the additions, 70% of which will be in China

Onshore wind additions in top 10 markets: 2018-50
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Offshore wind additions in top 10 markets: 2018-50
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Snapshot of major Southeast Asian wind markets
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Aggressive targets and feed-in-tariffs for wind energy make Vietnam the
most attractive market in Southeast Asia

Snapshot of operating capacity, project pipelines, support policies, and targets for wind energy in major Southeast Asian markets (Q2-2019)

Support schemes Support schemes

Vietham

Feed-in-tariff: $85/MWh for onshore wind
6’000 MW by 2030 Feed-in-tariff: $98/MWh for offshore wind

After lucrative FIT adder of $109/MWh for projects
® Operating >10 MW, and feed-in-tariff of $190/MWh for projects
3’000 MW by 2036 <10 MW, the government wants to lower the cost of
renewables to the level of conventional fuels.

Thailand

Under construction

RPS will boost the demand for all renewables when

= Planned 2,378 MW by 2030 it comes into force after the establishment of a
renewable trading market.

Philippines

Tariff determined as: Maximum 85% of local
Indonesia 855 MW added by generation cost if local cost > national average cost.
- 2028 Negotiated rate if local cost < national average cost
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Source: IHS Markit MW © 2019 IHS Markit

Confidential. © 2019 IHS Markit®. All rights reserved. 19



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 presentationis 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 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 presentationin 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. Witho ut 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, inrespect 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 © 2019, IHS Markit®. All rights reserved and all intellectual property rights are retained by IHS Markit.

% [HS Markit®



