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The supply chain is gearing up for a stable average 100GW demand in the next
decade, double the past 10 years

Global wind turbine demand 2010-2030e
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Supply chain face ‘perfect storm’ of cost escalations, competition from solar
and policy phase-out the next two years; resilience is tested

Onshore Wind CAPEX forecasts 2019-2023e Global onshore wind demand 2019-2023e
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Increase in costs across the value chain

2021 woodma: com ﬁ
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Surge in steel prices in the near-term s increasing turbine supply chain costs Copper has come into the spotlight as an asset class, as investors expecta bullish
Turbine OEMSs hedging their steel prices; the steep increase will be passed on to customers recovery post pandemic

Steel price evolution trends 2010-2030e Global copper production, cansumption and price evalution, 2020-2023e
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Global aluminium consumption is expected to increase this year by 6%, but prices
Glonal wind turbine supply chain trends 2021 woodma: com &3

increase by 33%, increasing procurement costs
Costs for freight and raw materials have increased 5X, accentuating the cost burden

Global ion, and price evolution, 2016-2023e on supp Iy chain companies
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How wind supply chain is going to react ??

wWind turbine prices to rise by up to 10%

16 August 2021

in ¥ L ]

wWind turbine prices are expected to increase by up to 10% over the next 12 to 18
months due to increases in commodity prices, logistics costs, and coronavirus-
related challenges, according to new analysis from Wood Mackenzie, a Verisk
business (Nasdaq:VRSK).

As noted in a recent Wood Mackenzie report, a rise in steel, copper, aluminium, and
fibre prices, coupled with a four-fold increase in logistics costs, have increased turbine
prices over the last six months. Wood Mackenzie expects this trend to continue for
the next four to five quarters

Shashi Barla, Wood Mackenzie Principal Analyst, said: "Turbine OEMs and component
suppliers face a double wharmmy of cost increases and demand softening over the
coming two vears due to the US PTC (Production Tax Credit) and China feed-in-tariff
(FiT) phase-outs. Despite this rise in costs, we expect turbine prices to return to
normal levels by the end of 20227

woodmac.com
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Siemens Gamesa ‘to raise wind turbine prices 3-

ore turbine sales in world's largest v

Nordex to raise wind turbine prices 'to pass
on additional costs'": Europe chief

German manufacturer follows rivals Siemens Gamesa and Vestas by

'Customers don't expect if steel goes up
70%, Vestas can do some magic and it

0 1
signaling price increase 'in the medium term' dlsappeal’s :CEO
x ’ T Cost pressures in turbine market but no reason to fear for wind's
& Bernaradowiz £} competitiveness in energy transition, says Henrik Andersen
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Consolidation across the supply chain to intensify, tier | players garner share

Component suppliers must ride on the future winning turbine OEMs to succeed

Turbine OEMs Market Share Consolidation Market shares of top five component suppliers vs others 2020e
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Key components have seen a consistent shift toward best cost APAC markets

Component suppliers must closely follow OEMs nacelle assembly facilities to remain competitive

Regional production capacity across key regions
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Supply investments continue to be shaped by LCP despite lower volume

Supply chain must innovate new business models and restructure capacity if needed

Challenges in LCP markets

LCP markets cumulative demand 2020-2030e
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Source: Wood Mackenzie
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° Volume uncertainty

Brazil auction slow down created a demand vacuum in the regions
leading to supply chain bruises

Developers and turbine OEMs are working to address these challenges
by commissioning projects ahead of scheduled PPAs to levelized
production

Recent announcement from SGRE about “Onerous” projects, taking a
hit of EUR 230mn

° Diminishing domestic demand

Wind component manufacturing facilities have been shut down in
Canada, Argentina due to weaker demand

° Currency exchange risks

Currency risks in markets like Argentina and Turkey among others
will deter future investments

Turbine OEMSs are partnering with industrial companies to manufacture the components to

contain ballooning CAPEX investments in LCP markets

10
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Frenetic pace of NPI led to shorter commercial life cycles

Suppliers must transition to modularization and standardization of components to lower tech and supply costs

NPI trends 2015-2020 Modularization of components
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Will turbine OEMs and component suppliers face a double whammy of cost
increases from raw materials and logistics and price pressure from solar PV
and policy phase-out ?

Industry consolidation continue with turbine OEM’s still with highly specialized
supply chains — are there increasing economies at the end of the tunnel ?

Nacelle assembly is drifting to best-cost markets — where to go to position for
the future ?

Local content requirements escalate costs and drive complexity — how to
innovate to counter this challenge ?

The frenetic pace of New Product Introductions exert pressure on the supply
chain efficiencies — how do suppliers transition to modularization and
standardization ?



Global Wind Session for DGI

About Wood Mackenzie
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We provide commercial insight and access to our experts leveraging our integrated

proprietary metals, energy and renewables research platform.

Wood Mackenzie is ideally
positioned to support consumers,
producers and financers of the
new energy economy.
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License

Ownership Rights

All reports are owned by Wood Mackenzie, protected by United States Copyright and international copyright/intellectual property laws under
applicable treaties and/or conventions. User agrees not to export any report into a country that does not have copyright/inte llectual property laws
that will protect Wood Mackenzie’s rights therein.

Grant of License Rights

Wood Mackenzie, hereby grants user a personal, non-exclusive, non-refundable, non-transferable license to use the report for research purposes only
pursuant to the terms and conditions of this agreement. Wood Mackenzie retains exclusive and sole ownership of each report disseminated under this
agreement. User agrees not to permit any unauthorized use, reproduction, distribution, publication or electronic transmission of any report or the
information/forecasts therein without the express written permission of Wood Mackenzie. Users purchasing this report may make a report available to
other persons from their organization at the specific physical site covered by the agreement, but are prohibited from distributing the report to people
outside the organization, or to other sites within the organization.

Disclaimer of Warranty and Liability

Wood Mackenzie has used its best efforts in collecting and preparing each report.
Wood Mackenzie its employees, affiliates, agents, and licensors do not warrant the accuracy, completeness, correctness, non-infringement,
merchantability, or fithess for a particular purpose of any reports covered by this agreement. Wood Mackenzie, its employees, affiliates, agents, or
licensors shall not be liable to user or any third party for losses or injury caused in whole or part by our negligence or contingencies beyond Wood
Mackenzie’s control in compiling, preparing or disseminating any report or for any decision made or action taken by user or any third party in reliance on
such information or for any consequential, special, indirect or similar damages, even if Wood Mackenzie was advised of the possibility of the same.
User agrees that the liability of Wood Mackenzie, its employees, affiliates, agents and licensors, if any, arising out of any kind of legal claim (whether in
contract, tort or otherwise) in connection with its goods/services under this agreement shall not exceed the amount you paid to Wood Mackenzie for use
of the report in question.
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Europe +44 131 243 4400

Americas +1 713 470 1600

Asia Pacific +65 6518 0800

Email contactus@woodmac.com
Website www.woodmac.com

Wood Mackenzie™, a Verisk business, is a trusted intelligence provider, empowering decision-makers with unique insight on
the world’s natural resources. We are a leading research and consultancy business for the global energy, power and
renewables, subsurface, chemicals, and metals and mining industries. For more information visit: woodmac.com

WOOD MACKENZIE is a trademark of Wood Mackenzie Limited and is the subject of trademark registrations and/or
applications in the European Community, the USA and other countries around the world.
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