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2016

2040

$0.2tr $0.14tr

Renewable Fossil fuels & nuclear

$7.8tr $3.2tr

Renewable Fossil fuels & nuclear

Total investment in power generation
Source: bnef



40% 45%

mais agua mais electricidade

Source: UNPRI / IEA 2017
Reuters/Adnan Abidi




\ Respondendo ao desafio do
} clima global...
/

* Emissoes globais de CO,
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Esta tendéncia tem de ser

invertida para ter impacto no
clima global e no bem-estar do
nosso planeta
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Vestas em resumo

A Unica empresa de energia eolica global
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+ 23,300

Empregamos mais de
23,300 pessoas em todo
0 mundo e temos mais
de 35 anos de
experiéncia com energia
edlica

+38,892

Temos um total de
38,892 turbinas
combinadas em servico,
ou cerca de 76 GW

Vestas - A mudanca do paradigma energético

+ 63,500

Temos mais de 63,500
turbinas ou 90 GW de
capacidade instalada em
77 paises cobrindo seis
continentes

€ 9,953m

A receita da Vestas em
2017

Vesias.



Vestas Portugal
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O novo Hub de I&D

Vestas Porto 1&D Investimento até 2020 Cooperagéo O mais importante
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Areas v Centenas de Relacdo proxima ¥ Compromisso a
v" Mecanica Engenheiros com: longo prazo

v' Electro até 2020 v Universidades ¥ Desenvolvimento
v' Software e Control v Industria local continuo

v' Gestao de Projectos v' Vestas global

v Data Analytics
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5t Avenue, New York City, Easter parade, 1900

Where is the car?

2ans the world to us™




5th Avenue, New York City, Easter parade, 1913

Where is the horse?

10 2ans the world to us™



CONSUMPTION SPREADS FASTER TODAY
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11 Business Model Innovation - capturing the value of great thinking.

Wind. It means the world to us™
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A The average lifespan of
fz" a company listed in the
S&P 500 has decreased

from 67 years in the

1920’s to 15 years

today.

Richard Foster
Yale University




~In 10 years, over °
‘40% of FORTUNE
500 companies will no

~longer be here

Source: Babson Olin School of Business Advertisement, Fast Company April 2011, page 121.



Remaining competitive: relentless focus to lower LCOE

Evolution of proven technology

Global platforms

Up to Up to
+40% AEP +50% AEP

increase increase
since 2000 since 2010

2MW 4MW

Product flexibility

TFT

Standardisation & modularisation
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Enablers

14 | Brazil Wind Power
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New technologies with significant potential to reduce LCOE

Much lighter and more effective
turbines

Additive Manufacturing,
Advanced/Functional/Digital Materials, Design
technologies/topology optimization, Real-time

control, sensing and actuation

A fully digitalized energy
business

Internet of Things, Interconnectivity Smart
Data, Cloud computing, Advanced modelling
and simulation, Real-time plant level control

Streamlined value chain

Additive Manufacturing, Value chain
technology, Robotics and drones,
Digitalization/Industry 4.0

Flexible, multi-mix, distributed
energy solutions

Short and long term storage technology,
Power to fuel/wind to value, Power chain
simplification, Energy Management System,
Real-time control and communication, DC
coupled PV and battery
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Vestas Hybrid Power Plant Solutions

Small plants Large plants
Low solar/wind ratio Hybrid Power Plant Controller (HPPC)

WTG-coupled Co-located & sharing substation and infrastructure

PCC PCC PCC PCC

Substation SCADA Substation HPPC/SCADA Substation HPPC/SCADA Substation é HPPC/SCADA
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3MW 372kw 24MW 1MW 12MwW 0.4MW / 15min A3MW 15MW 2MW / 2h

Wind and PV Wind and PV Wind and storage Wind, PV and storage
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Demonstrator in Spain Louzes, Greece Lem Keer, Denmark

Vestas scope of work: Full EPC & Service

17 | Confidential Vesitas.



Remaining relevant: from one technology to system thinking

Moving from centralised to distributed generation
poses new challenges...

THE OLD THE NEW
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transmission

distribution
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dispatchable, centralized and large-scale intermittent, distributed and small scale

...but also opportunities!
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vehicles
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Smart Data
g Services
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Copyright Notice
The documents are created by Vestas Wind Systems A/S and contain copyrighted material, trademarks, and other proprietary information. All rights reserved. No part of the documents may be reproduced or copied in any form or by

any means - such as graphic, electronic, or mechanical, including photocopying, taping, or information storage and retrieval systems without the prior written permission of Vestas Wind Systems A/S. The use of these documents by
you, or anyone else authorized by you, is prohibited unless specifically permitted by Vestas Wind Systems A/S. You may not alter or remove any trademark, copyright or other notice from the documents. The documents are provided

“as is” and Vestas Wind Systems A/S shall not have any responsibility or liability whatsoever for the results of use of the documents by you.



