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2025 

HIGHLIGHTS  

‣ The Net-Zero Industry Act (NZIA) aims to ensure the reduction of strategic dependencies in the 
Union of net-zero technologies and their supply chains by reaching a manufacturing capacity 
for those technologies of a benchmark of at least 40 % of the Union’s annual deployment 
needs for the corresponding technologies necessary to achieve the Union’s 2030 climate and 
energy targets. Current data suggest that the EU industry is already broadly capable of 
meeting this level of demand for the wind sector.  

‣ Despite China's dominance, the EU maintains a significant role in global wind turbine 
component manufacturing, with countries like Spain, Denmark, and Germany having substantial 
manufacturing capacities for key components such as blades and nacelles. 

‣ The EU supply chain for wind turbine components shows a strong preference for sourcing 
domestically. About 60% of components are sourced from EU-based companies, highlighting 
both the region's robust manufacturing capabilities, and its focus on reducing reliance on 
global supply chains.  

Introduction 

The manufacturing sector has a critical role in the 

EU economy, accounting for EUR 5 860 billion of 

manufacturing sales and representing approximately 

32% of EU gross domestic product (GDP) in 2024 

[1]. Manufacturing is a leading driver of innovation, 

responsible for a significant share of research and 

development activities, and it contributes to nearly 

80% of EU exports. These factors highlight the 

sector's essential role in sustaining economic growth 

and maintaining the competitive position of the EU 

in the global market. As the world transitions 

towards a low-carbon economy, the importance of 

manufacturing in the EU will only continue to grow, 

particularly in the production of net-zero energy 

technologies such as wind turbines, solar panels, and 

energy storage systems.  

The wind energy sector is a prime example of the 

importance of EU manufacturing for net-zero 

technologies. The EU target of at least 42.5% 

renewable energy by 2030, aiming to reach 45% [2], 

will require installed capacity to grow from 204 GW 
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in 2022 to more than 500 GW in 2030 [3]. The 

production of wind turbine components, such as 

blades, towers, and generators, is a complex and 

technologically demanding process that requires a 

high degree of expertise and investment. By 

maintaining a strong manufacturing base in the EU, 

the continent can ensure that it has the necessary 

skills, knowledge, and capacity to produce high-

quality wind turbine components, reducing reliance 

on imports and supporting the growth of the wind 

energy sector. 

The Net-Zero Industry Act (NZIA) [2] aims to 

strengthen Europe’s manufacturing base for net-

zero technologies by removing barriers to 

production, boosting investment, and improving 

market access for clean-tech manufacturers. It 

targets the development of competitive industrial 

capacity across key sectors, including wind energy 

and turbine components, to support the EU’s 

transition to a low-carbon economy. The Act sets an 

objective for European manufacturers to supply at 

least 40% of the EU’s annual deployment needs by 

2030 and a strategic goal to achieve 15% of global 

production of key net-zero technologies by 2040, 

reinforcing Europe’s leadership in clean-tech 

manufacturing. 

The purpose of this brief is to analyse the current 

landscape of wind turbine component 

manufacturing. We will examine the manufacturing 

capabilities of EU countries, focusing on key 

components such as blades, nacelles, and towers, 

and assess some of their supply chain dynamics, 

including the sourcing patterns and manufacturing 

locations of EU and global manufacturers. By 

conducting this analysis, we aim to demonstrate the 

capacity of the EU to meet its own demand and 

contribute to the global supply chain. 

Supply chain analysis of wind 
turbine components 

To assess the reliance of the EU wind energy sector 

on non-EU suppliers for specific components, a 

supply chain analysis is necessary. Wind turbine type 

certificates, documents verifying compliance with 

the International Electrotechnical Commission (IEC) 

standards for design, safety, and performance, offer 

reliable data on turbine configurations and 

component suppliers. In this section, the wind turbine 

type certificates obtained from the International 

Electrotechnical Commission System for Certification 

to Standards Relating to Equipment for Use in 

Renewable Energy Applications (IECRE) website [5], 

combined with data from the Rystad Energy [6] 

database, will be used to analyse the sourcing of 

components by manufacturing companies. The 

certificates provide information on the suppliers of 

components for each wind turbine model. In some 

cases, the components of a specific wind turbine 

model may be sourced by two different supplying 

companies. Usually amongst these companies, there 

is one that is used predominantly (referred to as the 

preferred supplier) and one or more that are used as 

a secondary source (referred to as alternative 

suppliers). The following analysis is based both on 

preferred and alternative suppliers. However, it 

should be noted that the results do not change 

significantly if only preferred suppliers are 

considered.  

The analysis considers 16 wind turbine 

manufacturers, five headquartered within, and 11 

outside, the EU. We draw on information from 46 

wind turbine models, split equally between EU and 

non-EU headquartered manufacturers. This selection 

represents 38% of wind turbine installations in the 

EU between 2022 and 2025, and 51% of the 

respective installations by EU manufacturers. The 

coverage of the analysis is determined by data 

availability, as only models with sufficiently detailed 

and comparable information were included. This 

dataset allows us to examine the sourcing patterns 

of EU manufacturers in greater detail. 

Figure 1 shows the sourcing of components for EU 

wind turbine manufacturers by type of component, 

and the location (by region) of the headquarters of 

the companies that supply them. In total, 103 

suppliers were identified. As illustrated, EU wind 

turbine manufacturers predominantly source 

components from companies with headquarters in 

the EU (59%). The remaining suppliers were based in 

China (16%), rest of Asia and rest of Europe (non-

EU) (less than 8% each). 

Component suppliers typically manufacture their 

components in multiple locations globally. Figure 2 

shows the distribution of manufacturing locations of 

the component suppliers that supply EU wind turbine 

manufacturers.  

In total, 223 manufacturing locations were 

identified, of which 59% were within the EU, while 

28% of the manufacturing locations are in Asia 
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(12% in China). Almost all (91%) of the EU 

headquartered component suppliers have 

manufacturing capabilities within the EU. 

When looking at the global picture of component 

suppliers for all wind turbine manufacturers, it is 

noticeable that the numbers of manufacturing 

locations in the EU and in China are roughly 

equivalent (Figure 3). In total, 560 manufacturing 

locations are recorded, with China leading in the 

number of facilities (30%), followed by the EU (28%) 

and the rest of Asia (22%). Nonetheless, it is 

important to distinguish between the number of 

manufacturing locations and manufacturing 

capacity.  

Figure 1 – EU wind turbine manufacturers. Sourcing of 
components by region of suppliers’ headquarters  

 
Source: JRC analysis based on IECRE certificates and Rystad. 

Figure 2 – EU wind turbine manufacturers. Sourcing of 
components by region of manufacturing 

 
Source: JRC analysis based on IECRE certificates and Rystad 

Figure 3 – All wind turbine manufacturers by manufacturing 
region 

 
Source: JRC analysis based on IECRE certificates and Rystad 

In this context, it is also important to analyse the 

manufacturing patterns of EU headquartered 

companies by component. Table 1 shows the 

percentage of EU headquartered companies with 

manufacturing capacity in the EU. For most 

components, almost all EU headquartered 

companies have manufacturing capacity in the EU. 

Notable exceptions are the rotor break and the yaw 

system where 50% and 63% of respective suppliers 

don’t have capacity within the EU. 

These figures provide some insights into the 

dynamics of the wind energy supply chain. The fact 

that EU manufacturers prefer to source components 

from EU-based companies suggests a strong 

regional presence in the industry. However, the 

significant proportion of non-EU manufacturing 

locations indicates that the supply chain is 

increasingly global, with companies seeking to 

optimise their production costs and logistics. This 

trend may have implications for the resilience and 

sustainability of the supply chain, as well as for the 

development of local industries and economies. 
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Table 1 – Percentage of EU manufacturing by EU 
headquartered companies 

Component % 

Blade 100 

Blade bearing 83.3 

Converter 100 

Elastomer bearing 100 

Gearbox 100 

Generator 71.4 

High-speed shaft 100 

Hub 100 

Low-speed shaft (main shaft) 100 

Main bearing 62.5 

Pitch system 77.8 

Rotor brake 50 

Tower 71.4 

Transformer 83.3 

Yaw bearing 100 

Yaw brake 100 

Yaw system 63.6 

Source: JRC analysis based on IECRE certificates and Rystad 

Manufacturing capacity of wind 
turbine components 

Combining data from a variety of sources, including 

Rystad [6], BloombergNEF [7], S&P [8], we can 

estimate manufacturing capacities for four wind 

turbine components: blades, nacelles, towers and 

foundations.   

Global manufacturing 

The global manufacturing capacity of wind turbine 

components is dominated by Asia, with China being 

the leading manufacturer (Figure 4). China accounts 

for 77% of global manufacturing capacity for 

nacelles, 77.8% for blades, 45% for towers, and 

48% for foundations. However, these high shares 

are primarily driven by China’s large deployment 

market, which is exclusively supplied by domestic 

manufacturers[9]. In contrast, the EU share of global 

manufacturing capacity is significantly lower, 

accounting for 9% of nacelles, 7% of blades, 17% of 

towers, and 24% of foundations. Other regions, such 

as Asia (excluding China), Europe (outside the EU), 

and America, also contribute to global 

manufacturing capacity, but to a lesser extent.  

Although the EU share of global wind turbine 

component manufacturing is relatively low, the 

region is still a significant producer of these 

components. The EU can meet its own demand for 

wind turbine components, with EU companies 

contributing competitively to the global supply chain 

and exporting products to other regions.  

In 2024, the EU installed 13 GW of wind capacity 

(11.5 GW onshore and 1.5 GW offshore), with EU 

manufacturers accounting for 88% of the onshore 

installations and 96% of the offshore ones. 

The EU currently covers its needs for wind powered 

generating sets, maintaining a positive trade balance 

of approximately EUR 2 billion [9]. This suggests that 

the EU wind energy industry is robust and well-

established, with a strong foundation for future 

growth and development. 

Figure 4 – Global production of wind energy components 

 
Source: JRC analysis based on BNEF, S&P and Rystad 
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EU-based manufacturing 

In 2024, the EU wind turbine component 

manufacturing capacity for selected components 

was enough to cover the respective deployment 

needs, with capacity levels exceeding the actual 

deployments for all components (Figure 5). For 

example, the EU nacelle manufacturing capacity is 

estimated to be 36.2 GW, compared to 2024 

deployments of 12.9 GW. Similarly, blade 

manufacturing capacity is estimated at 30 GW and 

the estimated tower manufacturing capacity of 

about 42 GW also surpasses 2024 deployment 

levels. Looking ahead to 2030, the EU annual 

deployment requirements would exceed 42 GW for 

all components, in order to achieve the REPowerEU 

targets [3], [9]. To meet the NZIA target, the EU 

manufacturing capacity would need to cover 40% of 

the annual deployment needs in 2030, which 

translates to 16.8 GW of components. In total, there 

are 12 components for onshore and 13 for offshore 

wind identified in the NZIA legislation as specific 

components considered to be primarily used for the 

production of wind turbines[9]. Here, we present 

analysis for nacelles, blades and towers. Based on 

the current manufacturing capacity levels of these 

three components, it appears that the EU is well-

positioned to meet this target, with its 

manufacturing capacity likely to exceed the required 

16.8 GW for each component. 

Figure 5 – Selected wind component manufacturing capacity in the EU 

 
Source: JRC analysis based on BNEF, S&P and Rystad 

Figure 6 – Wind blade manufacturing capacity in the EU 

 
Source: JRC analysis based on S&P and Rystad 
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The EU’s wind turbine blade manufacturing capacity 

is distributed across several countries, with varying 

levels of production (Figure 6). Spain has the largest 

blade manufacturing capacity, with 7.9 GW, followed 

by Denmark with 5.5 GW, and Italy with 4.5 GW.  

A comparison of manufacturing capacity with 2024 

deployment levels reveals that some countries, such 

as Denmark, Portugal and Spain, have a significant 

surplus of manufacturing capacity, with respective 

deployments of 50 MW, 45 MW, and 1 183 MW, 

being substantially lower than their manufacturing 

capacities. In contrast, countries like Germany and 

France have deployments that are closer to, or even 

exceed, their manufacturing capacities, displaying 

the differences in export levels, domestic demand, 

and utilisation rates across the region.  

The EU wind turbine blade manufacturing sector is 

characterised by a strong presence of EU 

headquartered companies, which account for all the 

manufacturing capacity for blades in the EU. 

Furthermore, 72% of the respective parent 

companies of these manufacturers are also based in 

the EU, thus a significant proportion of the region's 

blade manufacturing capacity is ultimately owned by 

EU entities. This highlights the importance of EU 

companies in the global wind turbine supply chain 

and suggests that the EU's blade manufacturing 

sector is largely driven by domestic actors. 

Nevertheless, the fact that 28% of the parent 

companies are based outside of the EU also 

underscores the global nature of the industry and 

the presence of international interests in the EU 

market.  

The EU nacelle manufacturing capacity is distributed 

across several countries, with Germany having the 

largest estimated capacity at 20 GW followed by 

Denmark with 8 GW, and Spain with 4.6 GW (Figure 

7). In comparison with each country's 2024 

deployment levels, Germany and Denmark seem to 

have a significant surplus of manufacturing capacity. 

85% of the EU nacelle manufacturing capacity is 

attributed to companies headquartered in the EU. 

This suggests that the EU's nacelle manufacturing 

industry is largely driven by EU-based firms. Notably, 

this percentage remains unchanged even when 

considering the parent company of these 

manufacturers, with 85% of the parent companies 

also based in the EU. This indicates that EU 

companies ultimately control the majority of the 

region's production capacity. This is a positive 

indicator for the EU industrial base, as a strong 

presence of EU companies can help drive innovation, 

job creation, and economic growth, providing a 

foundation for the region's continued 

competitiveness in the global wind energy market. 

The EU wind turbine tower manufacturing capacity 

is distributed across several countries, with Spain 

having the largest estimated capacity of 18.6 GW, 

followed by Germany with 8.3 GW, and Portugal with 

4 GW. (Figure 8). In total, 11 countries contribute to 

tower production in the EU. Spain hosts the largest 

number of facilities, with 14 facilities, followed by 

Germany with five. 

A comparison of the countries’ manufacturing 

capacities with 2024 deployment levels reveals that 

Portugal, Denmark and Spain have the largest 

 

Figure 7 – Nacelle manufacturing capacity in the EU 

 
Source: JRC analysis based on BNEF, S&P and Rystad 
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surplus of manufacturing capacity compared to their 

deployments. 

As in the case of nacelles, the EU tower 

manufacturing industry is largely driven by EU-based 

firms, with 86% of the EU's wind turbine tower 

manufacturing capacity attributed to companies with 

headquarters in the EU. However, when considering 

the parent company of these manufacturers, the 

percentage of EU-based ownership decreases to 

75%. While some EU-based companies may not be 

owned by an EU parent company, the majority of the 

region's tower manufacturing capacity is still 

controlled by EU entities. Note that some companies 

that are part of larger conglomerations, still 

maintain their headquarters and operations within 

the EU, highlighting the complexity of global 

ownership structures. The EU manufacturing 

capacity for offshore foundations is distributed 

across seven countries (Figure 9). The largest 

manufacturing capacities, in terms of ktonnes, are 

observed in Denmark (1.2 ktonnes) and Spain 

(1 ktonne) followed by Germany (0.8 ktonnes). These 

numbers correspond to manufacturing of both 

monopiles and jacket foundations, with monopiles 

representing 62% of the manufacturing capacities in 

the EU. 

All the companies active in this sector have their 

headquarters in the EU, with only one of them 

owned by a parent company outside EU. Thus, the 

sector is driven by domestic actors, highlighting the 

importance of EU companies in the global wind 

turbine supply chain. 

 Figure 8 – Wind turbine tower manufacturing capacity in the EU 

 
Source: JRC analysis based on S&P and Rystad 

Figure 9 – Offshore foundation manufacturing capacity in the EU 

 
Source: JRC analysis based on Rystad 
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Conclusions 

The EU holds a significant position in the global wind 

turbine manufacturing sector. Key EU countries such 

as Spain, Denmark, and Germany have developed 

substantial manufacturing capacities for 

components like blades, nacelles, and towers. These 

capabilities enable the EU to meet its domestic 

deployment needs and maintain a competitive 

presence in global supply chains. 

The EU wind turbine supply chain demonstrates a 

strong preference for domestic sourcing, with about 

60% of components sourced from companies based 

within the EU. This preference reflects the region's 

robust manufacturing capabilities. However, the EU 

is not entirely self-sufficient, as 16% of components 

are sourced from China and additional percentages 

from other non-EU regions. This reliance on non-EU 

sources highlights potential vulnerabilities in the 

supply chain that could impact resilience and 

sustainability. 

At present, the estimated EU manufacturing capacity 

exceeds current deployment needs, positioning the 

region well to meet the NZIA target of covering 40% 

of annual deployment needs by 2030 with respect to 

the wind sector. Maintaining and expanding this 

capacity will be crucial for achieving the REPowerEU 

and NZIA objectives. 

To gain a comprehensive understanding of the 

vulnerabilities and resilience of the EU wind turbine 

supply chain, it is essential to examine all NZIA 

primarily used components. In follow-up work, we 

plan to expand the scope to include these 

components, so that we can identify dependencies in 

the supply chain and and provide a clearer 

assessment of the resilience of the EU wind 

manufacturing sector. 
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