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Where are we today?



2023 was the 2nd-highest year in offshore wind history

●

●

● 10.9 GW of new offshore 
wind was added to the grid 
worldwide last year, 
bringing the total offshore 
wind capacity to 75.2 GW 

by the end of 2023.

China led the world in 
annual offshore wind 
development for the sixth 
year in a row with 6.3 GW 

added in 2023, followed by 
Europe (3.8 GW).

Outside of China and 
Europe, three other 
markets commissioned 
new offshore wind 
capacity last year: Taiwan 

(China, 692 MW), Japan 

(140 MW) and South Korea 

(4.2 MW).



APAC and Europe dominated offshore wind installations

●

● 41 GW and 34 GW of new 
offshore wind capacity 
were in operation in APAC 

and Europe respectively by 
end of 2023. The two 
regions combined made 
up 99.9% of total global 
offshore wind installations.

Outside of APAC and 
Europe, North America had 
42 MW of offshore wind in 
operation at the end of 
2023, with all installations 
located in the US.

In total offshore wind 
installations, China has 
further consolidated its 
Leading position last year 
with nearly 38 GW installed 
–  3.7 GW (11%) higher than 
Europe.



10 Year Outlook: Global offshore wind market expected to grow 20% on 
average each year

●

●

● Global offshore wind market 

outlook remains resolutely 
promising, although GWEC 
downgraded its outlook for 
total additions in 2024-2028 
by 10% compared with 2023 
projection considering the 
near-term challenges.

By 2033, annual offshore 

wind installations are 
expected to reach 66 GW, 
bringing the offshore wind 
share of new wind power 
installations from today’s 9% 

to at least 25%.

GWEC’s rolling ten year 
outlook to 2033 shows that, 
with the right frameworks in 
place, annual installations 

can triple by 2028 and be on 
course to deploy 410 GW by 

2033, bringing total capacity 

to 487GW of offshore wind by 
the end of that year.



Total new global offshore wind installations 2024e to 2028e
GW
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UPDATED GLOBAL OFFSHORE WIND OUTLOOK 2024-2028
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• For Europe, we downgraded the five-year forecast by 6.6 GW due to delays caused by high 

inflations and constraints related to supply chain and grid connection.

• For the US, GWEC downgraded our projection in 2024-2028 by 41% compared with our Q1  

2024 Outlook. This is primarily driven by the uncertainty likely to be created by the newly  

elected Trump administration. Facing the ongoing macroeconomic challenges, the US offshore 

wind supply chain remains vulnerable at present. The extra tariff that President Trump wants to 

impose on imported goods even from both allies and adversaries is likely to increase the project 

CAPEX and in turn slow down the US offshore wind development and construction. In our current 

policy scenario, maximum 6 GW of offshore wind capacity from six projects will be added in 

2024-2028. Those projects include South Fork Wind, Vineyard 1, Revolution Wind, CVOW, 

Empire 1 and Sunrise.

• Our near-term offshore wind market outlook (2024–2028), built using a bottom-up approach, is 

based on GWEC Market Intelligence’s global offshore wind project database, which covers 

projects currently under construction, global auction results and announced offshore wind 

tenders worldwide. For the medium-term market outlook (2029–2033), a top-down approach 

was used alongside existing project pipelines. For details, please download GWEC’s  Global 

Offshore Wind Report 2023.
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52% of the predicted global offshore wind additions in 2024-2033 will come 
from the APAC region

●

● APAC’s leading 

position is unlikely to 

be challenged in the 

next decade 
considering the strong 
growth expected in 
China as well as 
burgeoning new Asian 
markets.

China will continue to 
be the largest market in 
APAC in the near-term, 
but its market share will 
drop to 66% in 2033
from 91% in 2024, which 
is primarily due to 
expected growth in 
South Korea, Japan 

and emerging markets 

towards the end of the 
forecast period.



The US offshore wind market is facing the growing pain at present, but state 
governments and developers remain committed for the moment?

●

●

● The US only had 42 MW of 
offshore wind capacity in 
operation by 2023, but four 
projects with a combined 
capacity of 4.3 GW were 
under construction as of 
May 2024.

2023 was also a turbulent 

year for the US offshore wind 
industry. 13 fixed-bottom 
offshore projects off the US 
east coast, totalling nearly 12 
GW, were all affected by 
such challenges. Of these, 
nine projects, totalling 7.7 

GW, had either had their 
offtake agreements 
terminated or had the whole 
project development ceased 
by January this year.

15 GW offshore wind is 
expected to be built by 2030, 
making it the third-largest 

offshore wind market 
worldwide.



GWEC Market Intelligence predicts floating wind to become fully 
commercialised towards the end of this decade

●

●

●

● As the end of 2023, a total of 
236 MW net floating wind was 
installed globally, of which 88% 

is in Europe and the rest in Asia.

GWEC Market Intelligence has 

downgraded its global floating 
wind forecast and predicts 8.5 
GW to be built globally by 2030, 
22% lower than the previous 
year’s projection.

There is a  lack of port 

infrastructure that can 
accommodate foundation 
manufacturing and assembly.

Bottlenecks in the 
implementation of floating 
foundation projects is likely to 

occur if restrictive trade 
policies and local content 
requirements come to play.



Global Supply Chain Challenges





Source: Orsted

Evolution of wind turbines



2013 - 6MW started. iPhone 5S (8MP – 165m)

Building scale and RoI for supply chain investments

2016 - 9.5MW started. iPhone 7SE (12MP- 160m) 2022 - 15MW started. iPhone 13 (12MP – 40m+)

100 units 2.3MW = 230MW
100 units 6MW = 600MW
100 units 9.5MW = 950MW
100 units 15MW = 1.5GW

China volume was mainly serviced by Chinese manufacturers. Vestas, GE, Siemens Gamesa need at 
least a total of 4.5GW year on year to keep factories fully utilized. Europe installed 3.3GW last year.



Numerous challenges are impacting the global wind energy supply 

chain today and leading to underinvestment

GWEC |  BCG |  MISSION CRITICAL: BUILDING THE GLOBAL WIND ENERGY SUPPLY CHAIN FOR A 1.5°C 
WORLD



The world is heading towards four plausible futures, each with 

major wind industry impact

GWEC |  BCG |  MISSION CRITICAL: BUILDING THE GLOBAL WIND ENERGY SUPPLY CHAIN FOR A 1.5°C 
WORLD



Which future we reach by 2030 has a major impact on wind 

industry growth, margins and cost

GWEC |  BCG |  MISSION CRITICAL: BUILDING THE GLOBAL WIND ENERGY SUPPLY CHAIN FOR A 1.5°C 
WORLD



The wind growth outlook towards 2030 is falling short of net 

zero – supply chains must scale up

• Global wind capacity must scale 
from current 1 TW to at least 2.75 
TW by 2030 to put us on 1.5°C 
pathway

• An Open Door Scenario offers 
stronger margins, lower LCOE 
and is the only way to feasibly 
meet a net zero pathway

• An Increased Barriers scenario is 
most likely to materialise, with a 
greater focus on domestic 
industrial resilience and 
localisation, falling 650 GW of net 
zero

GWEC |  BCG |  MISSION CRITICAL: BUILDING THE GLOBAL WIND ENERGY SUPPLY CHAIN FOR A 1.5°C 
WORLD



APAC Offshore Wind Supply Chain
. Offshore wind nacelle

. Offshore wind installation vessels

. Offshore wind ports



Will there be enough offshore wind nacelle production 
capacity to feed the predicted growth?

OFS nacelle



A likely shortage of vessels in all regions excluding China
OFS WTIVs

• Globally, no shortage of 

WTIVs is expected up 

until 2026.

• A likely shortage in 
Europe towards the end 

of this decade means 
offshore wind markets in 
APAC that are heavily 
relying on European 

vessels will need to seek 
regional cooperation to 
ensure their offshore wind 
deployment won’t get 

delayed.

• In the US, where only one 
tailor-made Jones Act 
compliant WTIV is 

currently under 
construction (with one 
year delay expected), 
plans for new WTIVs will 

have to be immediately 
executed to avoid 
bottlenecks.



Offshore ports are currently under investment to 
accommodate the growth

OFS Ports



Offshore ports are currently under investment in APAC
OFS Ports

• In Europe, while the current operational 
port capacity is well-positioned to cover 
demand in the near term (2023–2025), 
more port capacity will be needed from 

2026 to avoid bottlenecks.

• In the APAC region excluding China, 
simultaneous construction of utility-scale 
offshore wind projects is expected for 

the first time in 2023 in Japan, South 
Korea and Chinese Taiwan. This is likely 
to stretch the existing port facilities 
beyond their ability to cover demand 

during the forecast period, unless new 
port capacity is built and released to 
support the offshore wind growth.

• Only one purpose-built offshore wind 

port is available in the US at present, 

located on the east coast. It is 

imperative to bring new port capacity 

online to fill the gap.



Other offshore specific challenges



Increase in material costs

• 90% of offshore wind turbine is steel. 
Last two years, steel prices have 
increased by 50% from the start of 
2020 to the end of 2021, and are 
being further impacted because of 
the invasion of Ukraine.

• The offshore wind industry also 
depends on copper for cabling 
and electrics, yet is having to 
manage price increases of 60%.

• Prices for neodymium and 
dysprosium, the two key rare earth 
elements (REEs) for direct drive and 
hybrid drive wind turbines, have 
tripled in price over the same 
period.



Materials prices remain elevated vs pre pandemic but have 
come down from their peak

Source: Bloomberg, 2023



Increase in logistical costs

• Delivery timescales of some key 
components to increase from five 
weeks to 50 weeks

• Freight costs have also risen: Spot 
rates for a 40-foot ocean freight 
container from Asia to the US 
reached a record-high – 10 times 
higher than rates just a few years 
ago.

• Turbine prices for future projects are 
forecast to rise by 9% in the second 
half of 2021.

• Very challenging for wind energy to 
continue to compete for razor-thin 
margins in tenders and 
procurement schemes

•  Impacting the industry’s ability to 
invest in supply chain growth and 
innovation.



Local content, Ports and Vessels

• In many markets, increased scale 
has led to increase demands on 
inbound investment.

• In growing markets like South Korea, 
Japan, Taiwan and Vietnam there 
are differing expectations on local 
content.

•  Offshore Wind requires very specific 
port infrastructure and investment is 
needed now

• Installers also need to invest in new 
vessels and equipment to 
successfully install larger turbines. 
Vessel capacity could be a 
potential barrier in the future.



New investment in WTIVs is much Needed to Ensure Delivery

Source: GWEC Market Intelligence, October 2022

• Globally speaking, no bottleneck is expected for WTIV 
vessels in the next five years (2022-2026).

• In Europe, the current WTIV supply chain can copy the 
demand as the annual offshore wind installations is 
relatively flat and unlikely to reaching 10 G W  milestone 
until 2026, which explains why European operators can 
release their jack-up and heavy lift vessels in the next 
two years to support the demand from emerging 
markets in Asia, mainly Taiwan and Japan, and USA.

• Looking at the supply chain situation in the period of 
2027-2031, however, a bottleneck is likely to occur from 
the end of this decade in Europe unless investment in 
new WTIVs will be made before 2027 (assuming 3 years 
lead time).

• In United States, currently only two tailor-made WTIVs 
are under construction, to avoid bottlenecks, WTIVs 
currently under the planning stage has to be executed  
in the next 2-3 years in order to copy Biden 
Administration's 30 G W  offshore wind by 2030 target. To 
reach the target, 4-5 WTIVs and 4-5 Heavy Lift vessels 
will be required according latest NREL study.



Streamlining permitting is a necessity

• Average of 9 years from award of 
offshore wind lease to full 
commissioning (ranges from 4-15 
years across markets)

• There is a global need to create more 
efficient and streamlined processes – 
the main bottleneck to growth is time

• Simplifying permitting can enable 
greater investor certainty and larger 
market volumes, which in turn 
supports healthier competition in 
auctions and more sustainable 
development of supply chains

Source: RenewableUK; GWEC Market Intelligence

Average years of offshore wind lease award to full commissioning



Rising interest rates are also raising costs across the 
value chain

Source: Bloomberg, 2023



● Policymakers are forging ahead with new 

legislation, regulation, investment strategies, 
and international alliances (like GOWA) to spur 
renewables

● New initiatives like Ocean Energy Pathway 
(OEP) are being created to accelerate offshore 
wind globally

● In this competitive environment, markets need

attractive policies to attract investment

● To secure next stage of global growth, industry 
needs ambitious + stable policy couple coupled 
with adequate market pricing

● Restrictive trade and investment policies may 
increase cost and may risk delaying the global 
energy transition

A turning point for offshore wind







The role of seabed leasing for offshore wind

• In offshore wind, the conversation must also extend to leasing processes. At present we do not 
see volumes of seabed release aligning with offshore wind targets.

• This is creating artificial constraints in the market, raising costs, which ultimately will be borne by 
consumers.



Some best practices in leasing

Leasing should cover
both Territorial Waters

and Exclusive
Economic Zone to

maximise opportunities
in each country.

Marine spatial 
planning (MSP) should 

be used to identify 
large sea areas. A

pragmatic and 
proportional 

approach can be 
utilised.

Leasing processes 
should be robust and 
transparent, to reduce
the possibilities of legal 

challenges.
.

Tendering should 
commence with a

prequalification
questionnaire (PQQ)

stage to ensure
tenderers have the
capability to deliver

on projects.,

Leasing should be kept
simple and encourage

the pace of
development while

maintaining flexibility in
the light of unforeseen 

obstacles.

Sharing of survey data 
into the public 

domain, which allows 
other sea users to 

become informed.
completed.

Depositing health and 
safety (H&S) data into 
an industry accepted 

system allows 
improved H&S

management for the 
good of all.

Regular release of
seabed, for example

every 2-4 years, to give
a steady flow of

projects.



Streamlining permitting is a necessity

• Average of 9 years from award of 
offshore wind lease to full 
commissioning (ranges from 4-15 
years across markets)

• There is a global need to create more 
efficient and streamlined processes – 
the main bottleneck to growth is time

• Simplifying permitting can enable 
greater investor certainty and larger 
market volumes, which in turn 
supports healthier competition in 
auctions and more sustainable 
development of supply chains

Source: RenewableUK; GWEC Market Intelligence

Average years of offshore wind lease award to full commissioning



Actions to streamline permitting

maximum lead times
to permit wind plants.
From three to 1.5 years

Dedicate centralised 
authorities and single
focal points to work 

with renewable 
developers

Invest in more staff 
and digital resources

for the various 
authorities.

Build digitised, 
searchable and up-to-

date databases for
land registrations and
siting of renewable
energy projects,

Align land and ocean 
use guidance at 

national and sub- 
national level, include 

designation of
promotional “go-to” 

zones.

Promote active 
dialogues between 
local authorities, 
communities and 

industry for shared
understanding of 

priorities.

Implement an 
emergency clearing 
house mechanism for 

legal disputes to 
prevent extended
delays to critical 

infrastructure projects,.











Bottlenecks are set to emerge across the global wind value chain



China dominates the global supply chain – but also global installations

GWEC |  BCG |  MISSION CRITICAL: BUILDING THE GLOBAL WIND ENERGY SUPPLY CHAIN FOR A 1.5°C 
WORLD



Six recommendations to secure the supply chain for 1.5C

GWEC |  BCG |  MISSION CRITICAL: BUILDING THE GLOBAL WIND ENERGY SUPPLY CHAIN FOR A 1.5°C 
WORLD

1: Address basic barriers to wind industry growth in land, grids and 
permitting to increase volume and predictability

2: The wind industry must standardise and industrialise

3: Regionalisation will be needed to support growth and resilience, 
while maintaining a globalised supply chain

4: The market must provide clear and bankable demand signals to 
reach net zero

5: Trade policy should aim to build competitive industries, not push 
higher costs onto end-users

6: Fundamental reform of the power market underpins further wind 
growth



Source: Orsted

Evolution of wind turbines



Offshore wind has proven itself as a  maturing, competitive and 
diverse industry

Membership of the Global Offshore Wind Alliance has swelled to over 20 governments from APAC, LATAM, 

Europe, who have all pledged to collaborate towards 380 GW of offshore wind by 2030 and 2000 GW by 2050
- in line with the COP28 3x pledge



● Policymakers are forging ahead with new 

legislation, regulation, investment strategies, 
and international alliances (like GOWA) to spur 
renewables

● New initiatives like Ocean Energy Pathway 
(OEP) are being created to accelerate offshore 
wind globally

● In this competitive environment, markets need

attractive policies to attract investment

● To secure next stage of global growth, industry 
needs ambitious + stable policy couple coupled 
with adequate market pricing

● Restrictive trade and investment policies may 
increase cost and may risk delaying the global 
energy transition

A turning point for offshore wind
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