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  Welcome 



This presentation contains forward-looking statements concerning Vestas' financial condition, results of 

operations and business. All statements other than statements of historical fact are, or may be deemed to be, 

forward-looking statements. Forward-looking statements are statements of future expectations that are based on 

managementôs current expectations and assumptions and involve known and unknown risks and uncertainties 

that could cause actual results, performance or events to differ materially from those expressed or implied in 

these statements. 

Forward-looking statements include, among other things, statements concerning Vestas' potential exposure to 

market risks and statements expressing managementôs expectations, beliefs, estimates, forecasts, projections 

and assumptions. There are a number of factors that could affect Vestas' future operations and could cause 

Vestas' results to differ materially from those expressed in the forward-looking statements included in this 

presentation, including (without limitation): (a) changes in demand for Vestas' products; (b) currency and interest 

rate fluctuations; (c) loss of market share and industry competition; (d) environmental and physical risks; (e) 

legislative, fiscal and regulatory developments, including changes in tax or accounting policies; (f) economic and 

financial market conditions in various countries and regions; (g) political risks, including the risks of expropriation 

and renegotiation of the terms of contracts with governmental entities, and delays or advancements in the 

approval of projects; (h) ability to enforce patents; (i) product development risks; (j) cost of commodities; (k) 

customer credit risks; (l) supply of components from suppliers and vendors; and (m) customer readiness and 

ability to accept delivery and installation of products and transfer of risk.  

All forward-looking statements contained in this presentation are expressly qualified by the cautionary 

statements contained or referenced to in this statement. Undue reliance should not be placed on forward-looking 

statements. Additional factors that may affect future results are contained in Vestas' annual report for the year 

ended 31 December 2015 (available at vestas.com/investor) and these factors also should be considered. Each 

forward-looking statement speaks only as of the date of this presentation. Vestas does not undertake any 

obligation to publicly update or revise any forward-looking statement as a result of new information or future 

events others than required by Danish law. In light of these risks, results could differ materially from those stated, 

implied or inferred from the forward-looking statements contained in this presentation. 

Disclaimer and cautionary statement 
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What is the real market opportunity? 
Today, renewable energy only accounts for a small portion of total world energy consumption 

Source: BP Statistical Review of World Energy 2016. 

ƅ CMD 2016 ï Market outlook 4 Classification: Public 

World energy consumption by source 

Million tonnes oil equivalent 



Renewable energy to lead the way in global electricity generation 
Growth in energy demand expected to be met primarily by renewable energy sources with wind 

forecasted to lead 

Source: IEA, World Energy Outlook 2015, November 2015. 
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Renewables expected to account for half of additional global electricity generation, overtaking 

coal around 2030 to become the largest power source. 

Classification: Public 

Global electricity generation by source in 2014 and 2040 

TWh 



Positive investment outlook for wind and renewables until 2040 
Planned investments in wind leaves plenty of opportunities for continuously increasing 

competitiveness 
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Cumulative investments 2016e-2040e* 

tnUSD (real) 

Nuclear Other RE** Fossils Small scale PV Utility-scale PV Wind 

2.1 

1.5 

3.1 

1.6 

1.8 

1.3 

* Onshore and offshore. ** Biomass, Geothermal, Hydro, CSP. 

Source: BNEF New Energy Outlook June 2016, IEA World Energy Outlook 2015, Nov 2015. 



Long-term outlook for wind and renewables 
Wind to remain the main utility-scale renewable energy source 
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Cumulative capacity 

GW 

21%

21%

21%

2%

5%

8%

5%
8%

12%

2013 

5,884 

2020e 

71% 

7,299 

2030e 

59% 

8,995 

65% 

* Onshore and offshore. ** Biomass, Geothermal, Hydro, Solar thermal. 

Source: IEA World Energy Outlook Nov 2015. 

Solar 

Non-renewables 

Other RE 

Wind 



Long-term outlook for LCOE 
LCOE for wind and solar to decrease 
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Source: BNEF New Energy Outlook June 2016, Vestas analysis. 
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Why wind will remain the preferred renewables choice 
The competitiveness of wind will continue to improve. Market specific reduction between 23 and 

36 percent expected 2016-2030 
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Source: BNEF Global Wind LCOE Update H1-2016. 

Expected LCOE development, onshore wind 

USD/MWh 

64 60
49

-23% 

2030e 2016 2020e 

USA 

75
60

48

-36% 

Mexico 

66
53 44

-32% 

Brazil 

78 73
56

-27% 

Germany 

75 65
50

-33% 

China 

69
60

48

-30% 

Australia 



Long-term outlook for wind penetration 
Significant upside in both OECD and non-OECD markets 
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OECD wind* penetration 

Percent of cumulative capacity 

Non-OECD wind* penetration 

Percent of cumulative capacity 

12% 

9% 

2030e 

11% 

2020e 2015 

+33% 

2030e 

11% 

2020e 2015 

8% 

5% 

+120% 

* Onshore and offshore. 

Source: BNEF New Energy Outlook June 2015. 



Significant asset pool to 

be decommissioned 

Decommissioned capacity 

between 2016-30e  

GW 

ÅA total of 344 GW is ex-

pected to be decommis-

sioned between 2016-30. 

Drivers of renewable demand ï OECD markets 
Decommissioning of assets and long-term policy targets secure wind and renewables additions 
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* Based on 1990-levels. ** Clean Power Plan awaiting Supreme Court decision. 

Source: BNEF New Energy Finance June 2015, BNEF Global Summit April 2016 Corporate Procurement, BNEF H2 2015 Australia Energy Market Outlook; BNEF Q1 

2016 European Policy Update, European Parliament Briefing Jan 2016, Press. 

Long-term support for 

renewables 

Push for early retire-

ment of non-renewables 

Economic decarbonising, 

and demand driven: 

Strong regulatory 

support: 

COP21 creating push for 

long-term RE support. 

155 

109 

65 

16 

Coal 

Gas 

Nuclear 

Oil 

ÅShut down  

of seven  

power plants (gas and 

coal) in UK to avoid costly 

retrofits. 

ÅShut down of  

all AGL-owned  

coal plants by  

2050 to decarbonise and 

to make new investments. 

ÅEnel will shut  

down 8 GW of  

gas plants in Europe 

among others due to the 

rise of renewables. 

2030 targets:  

Å27% RE share. 

ÅCut GHG by 40%*. 

ÅPTC support until 

2023. 

ÅCPP to set long-

term emission 

targets**. 



Significant growth in 

electricity demand 

Growth in electricity 

demand  

GWh 

ÅNon-OECD CAGR of 

2.6% expected from 

2016-30e. 

Drivers of renewable demand ï non-OECD markets 
According to IEA, non-OECD countries will account for all the increase in energy use 

ƅ CMD 2016 ï Market outlook 12 Classification: Public 

Source: BNEF New Energy Finance June 2015, Vestas Public Affairs, European Parliament Briefing Jan 2016, IEA. 
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New growth markets 

opening up 

Long-term support for 

renewables 

Strong regulatory 

support: 

OECD Non-OECD 

MoUs on energy 

investments: 

Rising investments  

in RE: 

ÅLaos. 

ÅPakistan. 

ÅEthiopia. 

ÅChile. 

ÅArgentina. 

ÅPeru. 

ÅEcuador. 

ÅRE targets in place or 

increasingly coming so. 

ÅEstablishment of 

framework policies 

around REs. 

COP21 creating push for 

long-term RE support. 



Steady growth expected for wind 
Forecasts agree on a steady development for onshore and offshore market 
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New wind additions (onshore and offshore), global 

GW 

Source: BNEF Q2 2016 Global Wind Market Outlook, June 2016, MAKE Consulting Q2 2016 Global Wind Power Market Outlook Update. 

666463
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2017e 2016e 2019e 2020e 

+4.7% 

2018e 

+6.2% 

MAKE Consulting 

BNEF 



Vestas key differentiators remain intacté 
Global reach, technology and service leadership, and scale give Vestas a unique position to 

compete in the marketplace 

Global reach 
Technology and service 

leadership 
Scale 

ÅPioneer and most experienced 

wind energy company in the 

world. 

 

ÅUnique global reach in terms of 

sales, manufacturing, installation, 

and service. 

 

Å In 2015, Vestas had order intake 

from 34 countries and deliveries 

in 34 countries. 

ÅWind turbines covering all wind 

classes across the world. 

 

Å A broad range of service offerings 

securing optimal performance. 

 

Å Best-in-class quality. 

 

ÅWorld-class siting and 

forecasting. 

ÅMore people dedicated to wind 

than anyone else, largest volume. 

 

Å Largest global installed base of 75 

GW across 75 countries. 

 

Å Largest service organisation with 

63 GW under service. 

 

ÅData insights from monitoring of 

more than 30,000 wind turbines. 
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é and we are well positioned 
According to Make Consulting, Vestas is the global No. 1 in terms of market shares. Further, 

Vestas was also the largest company in the industry as measured in revenue 
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3.4% 

Other 

Guodian 

Suzlon 3.8% 

29.6% 

Goldwind 
Siemens 

3.6% 

Sinovel 7.2% 
7.6% 

Vestas 

16.3% 

7.7% 

GE 

Gamesa 

Enercon 

8.8% 

12.0% 

Onshore and offshore, end 2015 
Percent 

Onshore, 2015 
Percent 

Cumulative historic installations 2015 grid-connected 

100% = 431 GW 

Vestas all time No. 1. 

Guodian 

5.3% 

12.0% 

6.2% 

Vestas 

Goldwind 

Enercon 

5.1% 

GE 

13.3% 

11.0% 

4.9% Gamesa 

30.1% 

Others 

Senvion 
3.3% 

Mingyang 

4.3% 

Siemens 

Envision 

4.5% 

100% = 58 GW 

Vestas No. 1 in 2015. 

Source: MAKE Consulting Global Wind Turbine OEM 2015 Market Share, March 2016. 



Focus on Profitable Growth for Vestas continues 
Market environment and Vestas key differentiators continue to support our profitable growth 

strategy 
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Our vision 

Our mission 

Our values 

Our strategic objectives 

To be the undisputed global wind leader 

ÅMarket leader in revenue 

Å Best-in-class margins 

ÅStrongest brand in industry 

ÅBringing wind on a par with coal and gas 

Deliver best-in-class wind energy solutions and set the pace in the 

industry to the benefit of Vestasô customers and the planet 

Grow profitably in mature 

and emerging markets 

Capture the full potential of 

the service business 

Reduce levelised cost of energy (LCOE) 

Improve operational excellence 

Accountability, Collaboration, and Simplicity 

Classification: Public 



 

 

Well positioned to capture growth opportunities 

Juan Araluce, Executive Vice President & CSO 

 

 

London, 21 June 2016 

Classification: Public 



Introducing your speaker 
Juan Araluce 

18 

Å Executive Vice Predisident & CSO.  

 

Å Joined Vestas in 2007 as President for Vestas 

Mediterranean.  

 

Å Appointed CSO in 2012 based in Copenhagen, 

Denmark.  

 

Å Education: 

ī Complutense, Economics and Business 

Administration. 

ī ICADE, PhD Courses in Economics. 

ī IESE Business School ï AMP.  

ī Kellogg University (Chicago), Marketing 

Postgraduate program. 

 

Å Prior experience: BP (1988-2007): Retail, Oil 

derivatives trading, Power, LNG; based in 

Madrid and London. 

ƅ CMD 2016 - Commercial 
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1. Introduction and commercial strategy 

 

2. Growth opportunities 

 

3. Summary and questions & answers 

CMD Capital Markets Day, 

21 June 2016 
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Our track record speaks for itself 
We have performed well on our set targets 
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Firm order intake (FOI) 

GW 

FOI by customer account type 

% of cumulative FOI 2012-2015 

Transfer of Risk 

GW 

8.9

6.5
6.0

3.7

2014 2012 2015 

x 2.4 

2013 

7.5

6.3

4.9

6.0

+7% 

2015 2014 2012 2013 

44% 

56% 

Strategic & Key Accounts 

Others 



Markets moving at different speeds and levels of stability 
Mature and emerging markets: two parallel tracks, different challenges. 
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To be the undisputed global wind leader 

ÅMarket leader in revenue 

Å Best-in-class margins 

ÅStrongest brand in industry 

ÅBringing wind on a par with coal and gas 

Deliver best-in-class wind energy solutions and set the pace in the 

industry to the benefit of Vestasô customers and the planet 

Grow profitably in mature 

and emerging markets 

Capture the full potential of 

the service business 

Reduce levelised cost of energy (LCOE) 

Improve operational excellence 

Accountability, Collaboration, and Simplicity 

Looking ahead: 

 

Executing on 

both tracks 



Focus remains on both mature and emerging markets 
Varying characteristics and requirements in mature and emerging markets call for different 

approaches. To succeed, we must master both tracks. 
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Main initiatives and enablers 

Mature market strategy 

Grow market share profitably 

Objective 

Key account management. 

Value engineering & pricing. 

Main initiatives and enablers 

Emerging market strategy 

Build and hold leadership position in 

new markets and profitably increase 

market share in China, India and Brazil 

Objectives 

Key account management. 

Value engineering & pricing. 

Business development. 

Localisation. 

Sales force development. 



Overall stable pricing, but outliers can distort the ratios 
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Pricing has come down since 2012,  but has reached a new steady-state level 

ƅ CMD 2016 - Commercial Classification: Public 

Average selling price of order intake (Vestas) 

mEUR per MW 

H1 

2015 

1.05 

H2 

2012 

H1 

2012 

0.99 

H2 

2015 

H2 

2014 

H2 

2013 

0.92 

H1 

2013 

0.87 

H1 

2014 

1.05 

0.90 0.91 

Q1 

2016 

0.82 

0.92 

Increase in share 

of supply-only 

orders. 

Impact from  

1 GW Norwegian 

order. 

Average selling price of order intake (BNEF) 

mEUR per MW 

H1 

2015 

0.95 

H2 

2012 

H1 

2012 

0.90 

H2 

2015 

H2 

2014 

H2 

2013 

0.84 

H1 

2013 

0.92 

H1 

2014 

0.83 

0.92 0.91 
0.88 

ÅPrice per MW is impacted by many variables. 

ÅOptimisation of unique projects can influence the price (e.g. 1 GW Norwegian order). 

ÅIt provides some insight when the composition of order intake is comparable. 

ÅHowever, geography, scope, WTG mix, and uniqueness of offering can distort the picture. 

Source: BNEF Wind Turbine Price Index H1 2016, April 2016. 



Value Selling 
Pricing and unlocking the value 
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Pricingé is only the tip of the iceberg! 

Complexity 
many drivers / variables 

Value levers 
many disciplines 

Construction 

Price 

Terms & 

Conditions 

Wind 

Conditions 

Loads 

Envelope 
Competitor 

Benchmark 

Cost of 

Energy 

Customer 

Business Model 

Power 

Prices Delivery 

Timing 

Financing 

Structure 
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1. Introduction and commercial strategy 

 

2. Growth opportunities 

ī New opportunities from repowering and decommissioning 

ī Successful positioning in auctions and tenders 

ī Continued success in the US and Germany 

ī Profitable Growth in China, India, and Brazil 

ī Building on our strong track record in emerging markets 

 

3. Summary and questions & answers 

CMD Capital Markets Day, 

21 June 2016 
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New opportunities arise as the industry evolves 
Planned decommissioning and an increasingly ageing installed base to drive wind growth 
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* Main markets are those with +1 GW installed capacity by 2000 plus China. 

Source: BNEF New Energy Outlook June 2015. MAKE  Consulting Global Wind Power Project Installation Database, April 2016. 
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US 

Spain 

India 

Germany China 

Denmark 

Decommissioned capacity between 2020-30 

Percent 

Å A total of 255 GW expected 

to be decommissioned 

between 2020-2030. 

Å New onshore wind projects 

are the cheapest new 

energy source to replace 

fossil fuel and nuclear 

capacity. Significant 

potential from 

decommissioning 

and repowering 
Å Today, 11 GW. 

Å By 2020, 27 GW. 

Å Vestas has the largest 

installed base. 

Å Access to 3rd-party WTGs 

through servicing. 

Wind power fleet 15-20 years old in main repowering markets* 

GW 

Note: Repowering may happen earlier or later during the lifetime of the wind turbines. 

31% 

4% 

22% 

44% 

Gas Oil Nuclear Coal 
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2. Growth opportunities 

ī New opportunities from repowering and decommissioning 

ī Successful positioning in auctions and tenders 

ī Continued success in the US and Germany 

ī Profitable Growth in China, India, and Brazil 

ī Building on our strong track record in emerging markets 

 

3. Summary and questions & answers 

CMD Capital Markets Day, 

21 June 2016 
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Auctions and tenders ï  the new normal 
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Source: BNEF New Energy Finance, IRENA, own analysis. 

Countries with auction programmes or renewable 

energy tenders 

Onshore wind bids 

Solar PV bids 

* Pay-as-bid auctions ï price is lowest winning bid 

Mexico (2016) 

$42.9/MWh* 
Mexico (2016) 

$38.8/MWh* 

Peru (2016) 

$37.2/MWh 

Peru (2016) 

$48.0/MWh 

Chile (2015) 

$79.3/MWh* 

Chile (2016) 

$64.8/MWh* 

UK (2015) 

$69.4/MWh 

France (2015) 

$95.1/MWh 

Germany (2015) 

$87.4/MWh 

Morocco (2016) 

$30.0/MWh 

Italy (2014) 

$95.6/MWh 

South Africa (2015) 

$38.3/MWh 

India (2016) 

$76.0/MWh 

Eqypt (2015) 

$40.0/MWh 

Australia (2016) 

$54.0/MWh 

Auctions and tenders are not new phenomena. And they will increase in number going forward. 

The use of auctions 

and tenders will only 

increase: 

ÅFrom approx 75% in 

2015 to approx 100% 

in 2018 in markets 

with a RE policy in 

place. 



Our customers succeed in auctions and tenders 
We helped our customers succeed in numerous auction systems throughout Latin America, 

Europe and Africa 
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Only between these 

markets, Vestas 

helped customers 

secure  

+3 GW  
in the most various 

auction systems over 

the past 5 years 

South Africa 

ÅVestas supported 7 different customers 

including local developers and international 

powerhouses to win +1.2 GW. 

ÅVestas is the only OEM that has been able to 

secure MWs throughout the five rounds so far. 

Å31% market share** for Vestas (2nd at 20%). 

Italy 

ÅVestas continues building  profitable wind farms 

even after the PPA is now half of pre-auction 

levels. 

ÅVestas was market leader before the auctions 

and has then improved cumulative market 

shares to 41% with 65% in 2015 alone**. 

Brazil 

ÅVestas installed 713 MW in Brazil, most of them 

under the current auction system. 

ÅSince new FINAME accreditation, Vestas 

secured 557 MW of firm orders*. 

* Announced firm order intake as of Q1 2016.     ** Cumulative 2012-2015 installations. Source: MAKE Consulting, Historical Wind Turbine OEM Market Share 

Database, March 2016. 

Argentina 

Å700 MW of wind projects 

were allocated PPAs in 

2010. 

ÅOnly a few were built, 

most of them with 

Vestas WTGs. 

Uruguay 

ÅImplemented reverse 

auctions similar to Brazil. 

ÅVestasô customers have been 

able to secure +350 MW. 

ÅVestas is market leader with 

35% market share**. 
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1. Introduction and commercial strategy 

 

2. Growth opportunities 

ī New opportunities from repowering and decommissioning 

ī Successful positioning in auctions and tenders 

ī Continued success in the US and Germany 

ī Profitable Growth in China, India, and Brazil 

ī Building on our strong track record in emerging markets 

 

3. Summary and questions & answers 

CMD Capital Markets Day, 

21 June 2016 
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US market introducing long-term stability 
Unprecedented PTC certainty underwrites market stability and industry growth. But not without 

challenges. 

PTC  extension and IRS guidance 

provide US policy certainty 

Qualification 

period 

Installation 

period 

PTC 

amount 

2015 2016-19 100% 

2016 2017-20 100% 

2017 2018-21 80% 

2018 2019-22 60% 

2019 2020-23 40% 

ÅñPlace in Serviceò deadline extended from 

two to four years. 
 

ÅNon-exclusive list of òexusable disruptionsò 

for place in service deadline. 
 

ÅRepowering guidelines (80/20 rule). 
 

ÅYear-end+105 days delivery period for PTC 

eligible components (given payment). 

Classification: Public 

Strategic challenges: 

ÅMarket certainty invites new entrants. 

ÅIncreasing competitiveness of solar. 

ÅNatural gas prices remain low. 

Strategic initiatives: 

ÅSupport customersô Safe Harbour 

ambitions. 

ÅFocus on key account management. 

ÅSite customisation and optimisation. 

ÅCapture repowering opportunity. 

ÅGrowing 3rd party service strategy. 



Germany moving towards auctions with effect from 2018 
Increase market share through key accounts, technology leadership, and operational 

excellence 

German auction system 

Strategic challenges: 

ÅShift from FiT to auctions. 

ÅGenerous transition rule ï permit before end 2016 with 

installation before end 2018 will grant òoldò FiT support***. 

Strategic initiatives: 

ÅRevitalisation of management team.  

ÅKey account management. 

ÅRepowering and EPC.  

ÅValue engineering. 

ÅPlan to capture market share. 
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ÅTechnology-specific auctions. 

ÅVolume 2.8 GW/year 2017-2019  

(2.9 GW from 2020).  
Historical avr. 2-2.8GW* 

Å3-4 auction rounds per year by law. 

ÅBuliding permit and bid bond of EUR 

30k/MW as prequalification. 

ÅFiT based on bid value**. 

ÅFrom auction to installation: 24 months. 

ÅSupport granted  

for 20 years. 

 

* Average annual additions from 2010-2015 was 2.8 GW. Excluding peak years in 2014 and 2015 it was 2 GW. Source: DEWI. 

** Correction for wind resources after winning bid approval allows for fair competition across Germany. *** Proposed one-off cut of 5% in FiT on 1 June 2017. 
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1. Introduction and commercial strategy 

 

2. Growth opportunities 

ī New opportunities from repowering and decommissioning 

ī Successful positioning in auctions and tenders 

ī Continued success in the US and Germany 

ī Profitable Growth in China, India, and Brazil 

ī Building on our strong track record in emerging markets 

 

3. Summary and questions & answers 

CMD Capital Markets Day, 

21 June 2016 
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Update on China, India, and Brazil 
Good momentum in 2015 to be further increased by targeted sales and customer intimacy  
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China India Brazil 

Dominated by local OEMs. 

Highly competitive. 

Curtailment issues, now being 

addressed. 

Strategic initiatives 
 

ÅDiversified product portfolio  

(3 MW platform). 

ÅService tailored to China. 

ÅValue Engineering. 

Strong commitment to wind. 

ñLand bankò and regional differences 

in regulatory framework. 

Lengthy development lead times. 

Strategic initiatives 
 

ÅLocalisation of manufacturing. 

ÅAdapt business models.  

ÅAdjust product to local needs. 

Auction system drives highly 

competitive market. 

Accreditation of BNDES a pre-

requisite. 

Strategic initiatives 
 

ÅLocalisation of manufacturing. 

ÅForward selling. 

ÅTechnological enhancements.  
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* Announced firm order intake since 1 January 2015. 

Source: BNEF Q2 2016 Global Wind Market Outlook, June 2016, GWEC. 

Annual wind additions, China 

GW 

Indian Government wind target 

GW, acc. Installed capacity 

Annual wind additions, Brazil 
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Recent FOI: 

652 MW* 

Vestas 

Recent FOI: 

74 MW* 

Vestas 

Recent FOI: 

557 MW* 

Vestas 

+35 GW 
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2. Growth opportunities 

ī New opportunities from repowering and decommissioning 

ī Successful positioning in auctions and tenders 

ī Continued success in the US and Germany 

ī Profitable Growth in China, India, and Brazil 

ī Building on our strong track record in emerging markets 

 

3. Summary and questions & answers 

CMD Capital Markets Day, 

21 June 2016 
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Efforts across emerging markets 
Localisation and customer intimacy are key to succeed 
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Strategic challenges: 

ÅGovernmental  

regulations. 

ÅAuction systems. 

ÅProximity. 

Strategic initiatives: 

ÅLocalisation. 

ÅValue engineering. 

ÅKey account  

management. 

ÅEmerging market  

business development. 

 

Source: MAKE  Consulting Global Wind Power Project Installation Database, April 2016. 

Vestas hasé  
 

é a global presence in 75 countries, more than 

any other OEM.  

 

é pioneered in  37 countries. 

 

é a cumulative market share of 35% in non-

BRIC emerging markets. 

 

é entered new markets in 2015:  

Guatemala, Georgia, and Serbia. 

 

é recently secured exclusivity agreements in 

e.g. Laos, Pakistan, and Ethiopia. 
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Summary 
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1 

2 

3 

Strongest commercial track record on a global level. 

Well positioned to utilise growth opportunities in both in mature 

and emerging markets. 

Successfully delivering profitable growth in China, India, and 

Brazil. 



 

 

Ensuring Vestasô current and future competitiveness 

Anders Vedel, Executive Vice President & CTO 

 

 

London, 21 June 2016 

Classification: Public 



Introducing your speaker 
Anders Vedel 

Å Executive Vice President & CTO.  

 

Å Joined Vestas in 1995 and became CTO in 

2012; based in Aarhus, Denmark.  

 

Å Engineering degree from Engineering 

University, Horsens, Denmark, IMD and SIMI 

Management  Programs. 

 

Å 2004-2012 Vice President of Service 

Northern Europe, Vice President of 

Operations in Vestas Americas, Vice 

President of CIM, Technology R&D, 

Managing Director Technology R&D Chennai, 

India. 

40 Classification: Public ƅ CMD 2016 ï Technology & Service Solutions 
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Highest nominal R&D investments in the industry 
Vestasô size allows for large investments in R&D 

42 Classification: Public ƅ CMD 2016 ï Technology & Service Solutions 

102

154

211

156

Capitalised 

development 

projects 

R&D cash 

spend 

R&D costs 

on P&L 

3 

Amortisation 

of 

development 

projects 

Impairment 

R&D costs 2015 

mEUR 
Key takes: 

Å2015 cash spend of EUR 156m in 

the R&D organisation, the highest 

in the industry, however benefitting 

from scale only equalling  approx. 

2% of revenues. 

 

ÅNo material changes expected to 

investment levels in coming years. 

 

ÅA total of 1,292 employees in 

Technology & Service Solutions by 

the end of 2015 ï primarily located 

in Denmark and India. 



Our task 

43 Classification: Public ƅ CMD 2016 ï Technology & Service Solutions 

What does it take to 

secure that Vestas has the 

industry's most 

competitive products ? 
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Enabling Vestas to deliver on profitable growth strategy 
Lowering the levelised cost of energy (LCOE) faster than the market average 

45 ƅ CMD 2016 ï Technology & Service Solutions Classification: Public 

To be the undisputed global wind leader 

ÅMarket leader in revenue 

Å Best-in-class margins 

ÅStrongest brand in industry 

ÅBringing wind on a par with coal and gas 

Deliver best-in-class wind energy solutions and set the pace in the 

industry to the benefit of Vestasô customers and the planet 

Grow profitably in mature 

and emerging markets 

Capture the full potential of 

the service business 

Reduce levelised cost of energy (LCOE) 

Improve operational excellence 

Accountability, Collaboration, and Simplicity 

Consistency: 

 

Never rest on 

our laurels 



V10-30 kW 

(1979) 

V90-2.0 MW 

V90-3.0 MW V136-3.45 MW 

(2016) 

V110-2.0 MW 

V10-30 kW 
(1979) 

Swept area: 78.5m2 

Hub height: 18 metre 

Rated power: 30 kW 

V136-3.45 MW 
(2016) 

Swept area: 14,527m2 

Hub height: 149 metre 

Rated power: 3.45 MW 

V39-500 kW 

Innovation driven by constant need to reduce LCOE 
Historically, turbine size has been a key driver in lowering LCOE 

46 ƅ CMD 2016 ï Technology & Service Solutions Classification: Public 



Strong future ahead for wind 
LCOE reduction expected to continue at significant pace 

47 ƅ CMD 2016 ï Technology & Service Solutions Classification: Public 

Expected LCOE development, onshore wind 

USD/MWh 

Å Market specific wind LCOE expected to decrease by between 23 and 36 percent from 2016-2030. 
 

Å Global variations around these levels to be expected due to differences in market characteristics. 

Vestas has ambitious LCOE targets and will reduce LCOE faster than market average 

Source: BNEF Global Wind LCOE Update H1-2016. 

69
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Mexico 

-30% 

Brazil USA 

-33% 

Germany China 

-32% 

-27% 

-23% 

-36% 

Australia 

2030e 2016 2020e 



Drivers of LCOE 
How much can Vestas affect? 

48 ƅ CMD 2016 ï Technology & Service Solutions Classification: Public 

Operation, maintenance, aftermarket improvements 

Tower and foundations 

Turbine 

Electrical infrastructure 

Installation, construction, commissioning 

Rated power, power curve 

Site layout, electrical losses 

Administration and management 

Wind resources (e.g. wind speed) 

Availability, Lost Production Factor 

Cost of capital 

Project management and other 

LCoE 

[EUR/MWh] 

Fully influenced by Vestas 

Partially influenced by Vestas 

CAPEX [EUR/year] 

Production [MWh/year] 

OPEX [EUR/year] 
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Two highly competitive turbine platforms 
Vestas is the only company in the industry with significant volume and track record in both 2 and 

3 MW segments 

50 ƅ CMD 2016 ï Technology & Service Solutions Classification: Public 

20% 

18% 61% 

Asia Pacific 

EMEA 

Americas 

Order intake by region, 2015 

MW 

34% 

52% 

11% 3% 

Americas 

Offshore 

EMEA 

Asia Pacific 

Order intake by region, 2015 

MW 

2 MW platform 3 MW platform 

Total 2 MW 
 

3,943 MW 

Total 3 MW 
 

5,000 MW 

Market leading technology with global reach: 
 

ÅFulfilling specific needs, e.g. de-icing, LDST, offshore. 

ÅV136 large rotor perfect match for medium to low wind. 

ÅVestas has the only 3 MW platform to see real volume 

across more than one continent. 

Demand for proven performance remains strong: 
 

ÅOne of the most trusted platforms in the industry 

providing customers great certainty on their business 

case. 

ÅContinued demand highlights US flagship status of the 

V110-2.0 MW. 

ÅV105-3.45 MW 
 

ÅV112-3.45 MW 

ÅV117-3.45 MW 
 

ÅV126-3.45 MW 

ÅV90-3.0 MW 

ÅV136-3.45 MW 

ÅV90-1.8/2.0 MW 
 

ÅV110-2.0 MW 

ÅV100-1.8/2.0 MW ÅV100-2.0 MW 



Evolution of the 2 MW platform 
Upgrading our proven products result in significant increased production, driving down LCOE 

51 ƅ CMD 2016 ï Technology & Service Solutions Classification: Public 

* AEP=Annual Energy Production. Comparison of AEP performance in IEC III (V100-2.0 MW IEC III vs V110-2.0 MW). Actual performance depends on site specific 

conditions. 

** Power modes applicable, suitability and performance depends on site specific conditions.  

IEC I 

IEC II 

IEC III 

ÅV80/90-1.8/2.0 MW  

built based on 

previous model 

V66-1.75. 

1.8/2.0 MW 

 

 

V80-2.0MW 

 

V90-1.8/2.0 MW 

 

V100-1.8/2.0MW 

2000/2004/2009 

ÅUpgrade to 2.0 MW 

nominal rating. 

ÅNew rotor: 110m. 

2.0 MW 

2014 

 

 

  

 

V100-2.0 MW 

 

V110-2.0MW 

ÅIntroduction of the 

2.2 MW power  

optimised mode. 

2.0/2.2 MW 

2015 

 

 

  

 

V100-2.0 MW 

 

V110-2.0MW 

+18%  

AEP 

increase 

since 2009 

First Prototype 

Installation 



2 MW high-level design changes 
Increasing annual energy production and lowering LCOE 
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Blades 
Å Aerodynamic add-ons  increase 

power production 

Å Serrated trailing edges for noise 

sensitive  markets 

 

Transformer  

ÅOption for ECO 

transformer (EU) 

 

Towers 

ÅOptimised light weight 

towers 

Improved cooling system 

ÅNew slim Cooler Top Design 

Å Generator cooling switch from 

Air/Air to Air/Liquid 

Å Conditioning system update 
Power performance 

optimisation 

ÅAdaptive Wind Sensing increase 

AEP 

Å Higher operational temperature 

up to 45ę 

ÅWind Speed Estimator 

Generator  

Å Improved generator bearing 

lubrication 

Å New 50Hz Optislim 

generator improves power 

mode in higher temperature 

climates and higher 

altitudes 

 

New power modes - 2.2 MW 

ÅUp to app. 3.3 % (V110) & 

3.9%(V100) AEP improvement 

Balance of plant 

improvements 
Å Increased reactive power 

capability to minimise/eliminate 

compensation equipment at 

substation 



Evolution of the 3 MW platform 
Upgrading our proven products result in significant increased production, driving down LCOE 

53 ƅ CMD 2016 ï Technology & Service Solutions Classification: Public 

* AEP=Annual Energy Production. Compared to V112-3.0 MW/V90-3.0 MW. Actual performance depends on site specific conditions. 

** Power modes applicable, suitability and performance depends on site specific conditions . 

IEC I 

IEC II 

IEC III 

ÅV112-3.0 MW first 

member of new 3 

MW platform. 

ÅMost tested turbine 

in the industry. 

3.0 MW 

 

 

V90-3.0 MW® 

 

 

 

V112-3.0 MW® 

 

  

ÅUpgrade to 3.3 MW 

rating. 

ÅNew rotors: 105m, 

117m, 126m. 

Å3.45 MW**. 

3.3 MW 

2012/13 

 

V105-3.3 MW® 

V112-3.3 MW® 

 

 

V117-3.3 MW® 

 

V126-3.3 MW® 

ÅUpgrade to 3.45 MW 

rating. 

ÅNew rotor: 136m. 

Å3.6 MW**. 

3.45 MW 

 

 

V105-3.45 MWÊ 

V112-3.45 MWÊ 

V117-3.45 MWÊ 

 

V126-3.45 MWÊ 

 

V136-3.45 MWÊ 

Year of 

announcement 2010 

+18-35% 

AEP 

increase 

since 

2010* 

2015 



3 MW high level design changes 
Increasing annual energy production and lowering LCOE 
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ÅOptimized load carrying structure for 

higher rating and wind class upgrade 

(hotspot optimization). Å Main shaft 

modification for 

higher loads. 

Å Larger pitch cylinders and  

accumulators for V117.  

Stronger pitch suspension. 

Modified hub layout and 

relocated blade access 

hatches. 

Å Aero add-ons on 

blades 

Å Improved leading 

edge protection. 

Å Modified hub 

structure (cast 

structure) for load 

and weight 

optimisation).  

Å Stronger yaw gears 

without torque limiter. 

Å Redesigned nacelle rear 

structure for loads and 

weight optimisation. 

Generator lowering still 

possible. 

Å Optimised 

transformer 

foundation. 

Å Simplified and 

industrialised fire 

suppression system. 

Å Modified rear cover 

and side covers. 

ÅNew 136 m rotor. 

ÅLarger blade bearing 

for V136 



Full-scope testing proves Vestasô turbine quality 
A significant contributor to keeping Lost Production Factor at a low level, improving output, and 

reducing cost 

55 ƅ CMD 2016 ï Technology & Service Solutions Classification: Public 

Vestas testing strategy 

INTEGRATION FIELD / PRODUCT SYSTEM COMPONENTS 

Testing of 20+ main components incl.: 

V Generator 

V Gearboxes 

V Blade & main bearings 

V Yaw gear 

V Converter 

Testing of 15+ systems incl.: 

V Drivetrain 

V Wind park control 

V Rotor & Hub 

V Pitch actuation 

V Conditioning & cooling 

V Power conversion system 

Testing of integration i.e.: 

V Nacelle assembly test 

V Generator & converter 

integration 

V Drivetrain system 

integration 

V Grid compliance 

V Tonality 

Field testing i.e.: 

V Run in and tuning 

V Power curve 

V Grid compliance 

V Loads 

V Noise 

V System validation 

Functional performance, robustness, reliability & compliance 

Proof of 

concepts 

Other 

components 

Main + Critical 

components 

System test Integration 

test 

Prototype 0 series 

THIRD PARTY VESTAS 

Nacelle 
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Ensuring market-leading products in the future through innovation 
Working with external partners in all stages of the process  
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Universities,  

adjacent industries,   

tech companies 

Innovation process Implementation process 

ÅExploitation of ultra 

high fatigue resistant 

material. 

 

ÅNew processes for 

fabrication of bionic 

metal designs. 

 

ÅAdditive manufacturing 

of composite and 

metal components. 

Investigation of new 

materials/technologies 

from other industries 

Validation of  low 

uncertainty concepts  

Validation of high 

uncertainty concepts 

ÅLocalised load control. 

 

ÅAlternative turbine 

concepts easing early 

introduction of new 

technologies. 

 

ÅConcepts exploiting 

elastic material. 

Å Turbine upgrades. 

 

ÅDevelopment of new 

products. 

Integration into 

products 

Technology 

ingredients 

Concept 

development 

System 

maturation 

Product 

development 

Strategic partners and 

suppliers  
Strategic suppliers and customers 
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ÅJournal gearbox 

bearings. 

 

ÅAlternative Power 

Train concept (GMA). 

 

Å Leading edge wear 

resistance. 

 

Å Low friction/high wear 

resistant materials for 

rotating machinery. 



Example: Challenging scaling rules with multi-rotor demonstrator 
Continuous reduction of LCOE requires new solutions and new ways of thinking 

What are the benefits of a 

turbine like this? 
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