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Global wind powerƅEnd 2017 cumulative

Å539,123MW installed at 
end of 2017
ü3.5% offshore wind

ÅOnshore wind 

ςtruly global; 

on all continents

ÅOffshore wind 

ςregional; 

mostly North Europe
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Onshore windςhistory at a glanceΧ

ÅSerial productionof modernwind turbine generators (WTGs) around
1979
ÅDenmark and the USA

ÅLater on, other markets established a local supply chain
ÅSpain and Germany

ÅMarket globalizedduring1980s, 1990s, 2000s

Interestingindustry?!

- Strong growth

- Industry driven by nations throughsubsidies; not the market
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The emergenceof supplychains- globally

ÅOver time, supplychainsemerged

ÅThe wind turbine generator technology
is organizedŀǎ ŀ έƴƻǊƳŀƭέ ŀƴŘ tiered
supplychainsystem
VSupply chainleadfirms
VSuppliers
VSub-suppliers

ÅThe offshore wind supplychainincludes
a more complexbalance of plant set-up:
VCables
VFoundations
VOnshore and offshore sub-stations
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Illustration source: RenewableEnergy Solutions



Local content requirements (LCRs) Onshore

ÅProhibited according World Trade Organization rules

ÅBut various market embraced LCRs ςimplicitly or explicitly 

ÅKey drivers for LCR include:
o Political support 
o Establishing a local supply chain and possibly cease export opportunities

ÅOnshore wind examples include China, Brazil and Canada
o At end of 2017, ranked global first, eighth and ninth, respectively (cumulative installed capacity)

o LCRs contributed to the emergence of local supply chains 
ÁChina - market size and lower production costs wooed global wind players while 

regulation requiring local majority ownership in partnerships (joint-ventures) ensuring 
knowledge transfer and transformation of the country into a major WTG developer and 
component exporter
ÁBrazil - development bank BDNES cheap financing tied to localization enticed global 

WTG and WTG component OEMs to set up local manufacturing facilities

ÅLCRs may not necessarily mean competitive production costs
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Source: Renewable Energy Solutions analysis



Case study: China Onshore LCR 
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OnshoreɭInstalled 

Capacity  (MW)  
2000 2005 2010 2015 

Growth Factor (2015 

over 2000) 

CAGR  

(2005ɬ2015) 

China 346 1260 44,781 145,513 420 60.8% 

Europe 12,887 40,898 86,619 147,099 10 13.7% 

USA 2578 9149 40,298 74,744 28 23.4% 

Globally  17,400 59,091 198,065 436,308 24 22.1% 

China share in % of 

globally installed  
2.0% 2.1% 22.6% 33.4% - - 

 

Source: Poulsen & Hasager, 2017

China onshore LCRs:                2003   2004    2009
50%    70%     N/A

Market share:                                              2006       2013   2014
- Vestas 23.6% 3.2%
- Gamesa 15.9% 1.6%
- GE 12.7%       1.1%
- Numberof ChineseWTG OEMs 71 (28)



Global offshore windEnd of 2017 cumulative

ÅOffshore wind on verge of
becomingglobal

ÅOnly six markets* had
cumulative capacity
exceeding500MW at end of
2017(green)
ÅFive of these markets are

European

Å11 other markets had
cumulative capacity below
500MW at end of 2017
(yellow)

o Majority of projects are
demonstrationprojects

ÅSix of these are in Europe,
four in AsiaPacific,and one
in the Americas
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Note*: The sixmarkets>500MW installedcapacityby end of 2017 arethe UK, Germany, Denmark, Holland, Belgium, and China
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Industry maturity: Scaleachieved2008/2009

Source: Poulsen, 2015

Numberof
grid connected
offshore wind
farms per year

5
offshore
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Annualinstalledoffshore wind capacityglobally
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Dƭƻōŀƭ ƻŦŦǎƘƻǊŜ ǿƛƴŘ 9ƴŘ нлмт ŎǳƳǳƭŀǘƛǾŜ муΦу D² installed
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Fig. 1 - Country cumulative installed capacity: end of 2008 & 2017
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Fig. 2 - Regional cumulative installed capacity: end of 2008 & 2017
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Source: Renewable Energy Solutions analysis 
based on GWEC, IEA Wind and WindEurope data
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Turbine output is the driver for logisticsinnovation

Source: Renewable Energy Solutions analysis
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tǊƻŘǳŎǘ ƭƛŦŜ ŎȅŎƭŜǎ  wind turbine installation vessels

Wind turbine installation vessels:

1st generation ςSea Energy (2002)

2nd gen. ςBrave Tern (2014)

3rd gen. ςPacific Osprey(2012)

4th gen. ςSeajacksScylla (2016)
Photos: CourtesyDEME A2Sea, Fred Olsen, 
SwireBlue Ocean, and Seajacks



Market for installation is at a cross-roads
- what happensnow?

Å2022 pipeline with 5th generation WTGsin severalmarkets:
ÅEurope

ÅTaiwan

ÅUSA

ÅLeadtimeto design, construct, and test a vessel

ÅGrowth in balance of plant components:
ÅMulti-purpose vesselsfor both WTGsand wind turbine foundations?

ÅSeparate vessels

ÅNew innovative solutions to save cost?
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Source: Renewable Energy Solutions analysis



Global offshore wind  Wind farm life-cycle  Cour key phases

ÅAnoffshorewind farm life-cyclehasfour keyphases(Poulsen,2015):

1. Development& consent: 3%

2. Installation& commissioning(I&C): 55%

o WTGandWTGcomponents: 24%

o Balanceof plant: 19%

o Installation& commissioning: 12%

3. Operations& maintenance(O&M): 38%

4. De-commissioning: 4%
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Offshore wind (Poulsen & Lema, 2017):
Å Critical logistics elements in 

all four life-cycle phases
Å The costs shift away from 

WTG (a crucial distinguishing 
factor between onshore wind 
and offshore wind)



Local content requirements (LCRs) Offshore wind

ÅOffshorewind currentlyconcentratedin Europe(84%at endof 2017)
but spreading

o EU legislation, among other factors, helped diffusion of offshore wind
without emphasison LCR

o Synergies between offshore wind with existing local industries
(e.g., aerospace,automotive,O&G)respectiveto the OWFlifecyclephase
ÁEuropeanexamplesincludethe Netherlands,Germany,andBelgium

ÅLCRof WTGassemblyis mostly political as well as symbolicsince
valuecreationmostlyin installationandO&M phaseof OWFlifecycle

o Taiwanςonlycountrywith explicitLCRsfor offshorewind
ÁTaiwan model takes on more gradual LCRsreflecting the offshore wind industry

maturationprocess

o Individualstateswithin the USAhavesomewhatάŜȄǇƭƛŎƛǘέLCRsςwith strong
emphasison localjob creation

Aalborg, November 12, 201817

Source: Renewable Energy Solutions analysis



Global offshore wind  ¦Y  Market overview & LCR
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LCR: Implicit

Offshore wind support scheme CfD

Cummulative end of 2017: 6836MW

Cummulative end of 2030 (est): 22.5GW

OWF Phase: Development & Consent Local & other

h²C tƘŀǎŜΥ /ƻƴǎǘǊǳŎǘƛƻƴ ²¢D ϧ /ƻƳǇƻƴŜƴǘǎYes; offshore WTG OEMs SGRE, MHI Vestas

h²C tƘŀǎŜΥ /ƻƴǎǘǊǳŎǘƛƻƴ .htLocal & other European

h²C tƘŀǎŜΥ /ƻƴǎǘǊǳŎǘƛƻƴ Lϧ/Local & other European

OWF Phase: O&M Local & other European

OWF Phase: Decommissioning

OWF developers: Local, European, Japanese & Korean

Source: Renewable Energy Solutions analysis



2014 governmentstudy
- BVG Associatesfor the UK Department for Business Innovation and Skills(2014)

No offshore wind supply chain in the UK - industries with useful characteristics:

ÅAerospace

ÅAutomotive

ÅComposites

ÅNuclear

ÅOil and gas

ÅRail

Aalborg, November 12, 201819
Source: Poulsen & Lema, 2017



Global offshore wind  ¢ŀƛǿŀƴ  Market overview & LCR
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LCR: Explicit

Offshore wind support scheme FIT, auctions

Cummulative end of 2017: 8MW

Cummulative end of 2030 (est): 10GW

OWF Phase: Development & Consent Partnerships with mostly European firms

h²C tƘŀǎŜΥ /ƻƴǎǘǊǳŎǘƛƻƴ ²¢D ϧ /ƻƳǇƻƴŜƴǘǎEmerging; including MHI Vestas, SGRE, Hitachi

h²C tƘŀǎŜΥ /ƻƴǎǘǊǳŎǘƛƻƴ .ht
Emerging; Local partnerships with European and some 
Asian firms

h²C tƘŀǎŜΥ /ƻƴǎǘǊǳŎǘƛƻƴ Lϧ/
Emerging; Local partnerships with European and some 
Asian firms

OWF Phase: O&M
Emerging; Local partnerships with European and some 
Asian firms

OWF Phase: Decommissioning

OWF developers:
Local, European, Canadian, Australian, Japanese& 
Singaporean

Source: Renewable Energy Solutions analysis



Global offshore wind  ¢ŀƛǿŀƴ ¢ƘŜ context for participation
ÅBetweenQ3 2017andQ2 2018, Taiwan:

o raised its 2025 offshore wind target to
5.5GW

o approved 10.5 GW planned offshore wind
projects

o awarded5.5 GW capacityto 10 developers
for gridconnectionby 2025

ÅIn January2018,ah9!ΩǎBureauof Energy
released the Directions for Allocating
Installed Capacity of Offshore Wind
PotentialZones

ÅDirections stipulated the Selection
Procedureandthe AuctionProcedure.

ÅTo take part in the SelectionProcedure,
and the subsequentAuction Procedure,
the OWF developer had to have the
capabilitiesasshownin the pie chart

Aalborg, November 12, 201821

Technical Capabilities: 
Construction

Technical Capabilities: 
Engineering Design

Technical Capabilities: 
O&M planning

Financial Capabilities: 
Soundness

Financial Capabilities: 
...with locals*

Source: Renewable Energy Solutions analysis



Global offshore wind  ¢ŀƛǿŀƴ  [/w

ÅTaiwan has no local offshore
wind supplychain

ÅGovernment plans to position
Taiwan as a regional hub for
offshorewind

ÅLCRshaveunleasheda flurry of
partnerships(joint ventures)at
all phasesof the OWFfarm life
cycle

ÅForeignoffshore wind players,
predominantly European, are
lookingto internationalize
ÅDevelopers face challengesin

the short term to find
technicallyand financially (i.e.,
ability to invest in new facilities
or facility upgrades) local
suitors

ÅSo,ǿƘŀǘΩǎnext?
Aalborg, November 12, 201822

2021-2022 2023 2024-2025
Towers Towers Towers

Onshore electrical equipment Onshore electrical equipment Onshore electrical equipment

- transformers - transformers - transformers

- switches - switches - switches

- switchboards - switchboards - switchboards

Foundations Foundations Foundations

Vessels Vessels Vessels

- geological investigation - geological investigation - geological investigation

- logistics support - logistics support - logistics support

- crew transfer vessels - crew transfer vessels - crew transfer vessels

- subsea cable installation - subsea cable installation - subsea cable installation

- turbine & foundation installation - turbine & foundation installation

- transport - transport

Subsea cables Subsea cables

Turbine components Turbine components

- transformers - transformers

- switchboards - switchboards

- power supplies - power supplies

Gearbox

Generator

Power converters

Blade

Nacelle

Source: Renewable Energy Solutions analysis



Global offshore wind  ¦{!  Offshore wind development

ÅMarket volume and geography
facilitated development of local
onshorewind supply chain without
emphasison LCR

ÅNeither a national official offshore
wind target nor national LCRfor
offshorewind

ÅIndividual states announced
offshore wind targets (renewable
energy)

o 2013ς1 state
o 2016ς1 state
o 2017ς2 states
o 2018ς3 states

ÅState-level key drivers for offshore
wind development include: Job
creation

ÅNearly 2GW capacity has been
awardedin four stateswith non-US
developerstakingthe lead
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Global offshore wind  /Ƙƛƴŀ  Market overview & LCR
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LCR: Implicit

Offshore wind support scheme FIT, but to transition to auctions

Cummulative end of 2017: 2788MW

Cummulative end of 2030 (est): 40GW

OWF Phase: Development & Consent Mostly local, increasingly courting Europeans

h²C tƘŀǎŜΥ /ƻƴǎǘǊǳŎǘƛƻƴ ²¢D ϧ /ƻƳǇƻƴŜƴǘǎYes; 10 local OEM WTGs

h²C tƘŀǎŜΥ /ƻƴǎǘǊǳŎǘƛƻƴ .htLocal

h²C tƘŀǎŜΥ /ƻƴǎǘǊǳŎǘƛƻƴ Lϧ/Local

OWF Phase: O&M Local

OWF Phase: Decommissioning

OWF developers: Local

Source: Renewable Energy Solutions analysis


