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Foreword 

Creation of new green jobs is an integral part of a just transition to a more sustainable future. 

Denmark has been a prime example of this, as the growth of the offshore wind sector has led to 

a substantial increase in the number of employees working in the wind industry.  

To understand how this was achieved, and to share learnings with other countries, this report 

examines the initiatives implemented by both the public and private sectors to support successful 

job creation in the Danish offshore wind sector. 

The results of the analysis demonstrate that job creation from the offshore wind sector can be 

achieved without the need for large national interventions or explicit local content requirements. 

Instead, job creation has largely been driven by local and regional solutions, initiated by private 

sector businesses and local and regional stakeholders, to meet market opportunities and de-

mands.  

By sharing our practices with other countries, Denmark wish to promote the growth of the offshore 

wind sector globally and create new opportunities for job creation, economic growth, and pros-

perity around the world. As the General Director of the Danish Energy Agency, I am, therefore, 

pleased to present this report, which serves as an example of what is possible when the right 

conditions are in place.  

I hope the report will be seen as an inspiration for other countries and serve as a useful tool in 

the green transition. 

 

 

 

 

 

 

Kristoffer Böttzauw 

Director General, Danish Energy Agency  
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Executive summary 

This analysis focuses on job creation in the offshore wind industry in Denmark. Whilst previous 

studies have focused on what created growth in the industry in the 2000s, little information has 

been available on drivers and public sector mechanisms and initiatives supporting job creation. 

This study seeks to rectify this. Job creation, and ultimately job retention, occurs when job de-

mand, powered by sector growth, is matched with the right skills and competencies. In Denmark, 

job creation in the offshore wind industry is driven by an ability to meet the growing demand for 

skills at the local, national, and international level.  

The present analysis shows that job creation in the 2000s is grounded in an interplay between 

four domains 1) the political and regulatory environment, 2) the economic and investment envi-

ronment, 3) network and organisation, and 4) competencies and knowledge.  

The political and regulatory environment played an important part in removing barriers, ensuring 

favourable conditions and minimising risks for companies. This provided a safe investment envi-

ronment that enabled the industry to attract and retain investments crucial to its growth. Another 

important factor has been the ability to organise, develop, and direct local competencies, made 

possible through a strong network and organisation of stakeholders in the offshore wind ecosys-

tem. This connectedness has enabled local suppliers to deliver their services to the offshore wind 

industry and to accommodate the increasing international demand, thereby securing job growth.  

Meanwhile, the ability to maintain high levels of specialisation and competitiveness has been a 

key driver for job retention, and competencies and skills continue to play a key role in securing 

adequate skill supply. In the Danish case, existing competencies and skills from other industries 

helped ensure an influx of relevant labour to the offshore wind industry, especially in the initial 

stages. Later, wind power companies have ensured future offshore wind competencies by focus-

ing on growth, upskilling and specialization. Because of this, the Danish offshore wind industry 

has been able to secure job creation without the need for local content requirements.  

In conclusion, the results presented in this report show that job creation in the Danish offshore 

wind industry can be attributed to a multitude of factors. It is not only a result of national employ-

ment policies, but rather of local and regional initiatives developed by businesses and local stake-

holders with the purpose of meeting market opportunities and demands.  
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1. Introduction: Background and aim of the study 

Since 2010, global offshore wind capacity has increased more than fourfold, and the industry has proven to 

undergo one of the largest expansions in deployment across different sources of electricity technology. His-

torically, growth in the offshore wind industry has primarily been fostered in European countries. Countries 

bordering to the North Sea have favourable conditions, as wind resources here are plenty and waters rela-

tively shallow1. In Denmark, the first offshore wind farm was created in 19912. Figures from the industry, 

estimates that 30 years later, Denmark employs close to 33,000 people in the offshore wind industry, equiv-

alent to 2% of the private sector employment3. Region of Southern Denmark (2017) estimates that a revenue 

of 62 billion DKK was obtained in 2015, clearly indicating the successful creation of an offshore wind industry.  

As the demand for a rapid transition to more sustainable energy grows, the offshore wind power capacity is 

set to increase significantly worldwide by 2040, with an estimated expansion of 13% per year4. This repre-

sents a significant potential to engage local competencies. In this process, development of efficient supply 

chains has been important to keep costs down when establishing offshore wind farms. However, this is also 

a complex and challenging task, estimated to call for multibillion-dollar investments across the different com-

ponents that make up the supply chain5. The Danish offshore industry has been successful in both creating 

but also retaining jobs in the offshore wind industry and has managed to develop a supply chain that not 

only operates at national level but also internationally. In the following, the Danish offshore wind industry 

serves as a case example for understanding the key drivers as well as policy mechanisms and measures 

behind job creation and retainment in Denmark. This, as a lever for both successful industry growth and 

employment. 

1.1. Purpose and methods  

Against this backdrop, the objective of this analysis has been to explore the dynamics and key drivers behind 

the evolvement of Danish job creation in the offshore wind industry, from the early 2000s and onwards, 

focusing on job creation as well as job retention. The analysis aims at identifying key learnings and principles 

behind the Danish job creation success, with a primary focus on policy measures at national and local level, 

organisational and network efforts, competencies and knowledge base as well as the economic and invest-

ment environment.  

The following key questions have been explored in the study: How was Denmark able to create jobs (and 

an industry) from offshore wind farms, when the sector was emerging and in its infancy? Were there any 

specific policies, initiatives, or strategies to support job creation, and were there any measures ensuring the 

right talent, skills, and labour were available? Did job creation just happen by chance without any real inter-

vention? How has Denmark successfully created a sizeable industry from offshore wind farms without local 

requirements as regards to content?      

Findings from the study presented in this report intends to outline defining drivers and barriers for the ability 

to create jobs in the Danish offshore industry. Countries with emerging offshore wind markets can hopefully 

feel inspired by the report and potentially adopt some of the measures and initiatives instigated by Denmark 

                                                      
1 International Energy Agency 2019 
2 State of green. 2021 
3 QBIS, 2020 
4 IEA 2019 
5 QBIS 2020 
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to help secure the economic development and job creation benefits linked with developing an offshore wind 

market. 

While the historical development of the offshore wind industry has been thoroughly described in literature 

and studies, the key drivers and policy measures for job creation have historically been scarcely addressed. 

Because of this, the analysis about key drivers for job creation in the Danish offshore wind industry is pri-

marily based on deep-dive interviews and a supporting document analysis. The study has explored drivers 

at national level through 12 deep-dive interviews with key stakeholders involved in the historical development 

of the industry. Further, stakeholders from three Danish offshore wind farms, Anholt, Esbjerg, and Nysted, 

were interviewed with the aim to provide local and regional level reflections on effective drivers for job crea-

tion. Finally, studies and additional literature have contributed with background knowledge of the industry, 

the growth of the industry, and the demand for skilled labour within the industry.  

The study is conducted by Ramboll Management Consulting in close cooperation with DEA from June to 

November 2022. See appendix 1 for an overview of stakeholder interviews. 

1.2. Structure of the report 

The report is structured as follows:  

 Chapter 1 introduces the background and aim of the analysis, including the methodological and 

analytical framework approach applied.  

 Chapters 2 sets the stage in terms of a brief introduction to the development of the offshore wind 

industry in Denmark and requirements as to skills and competencies arising from this.  

 Chapter 3 to 6 presents the findings of the analysis divided into four main dimensions: political and 

regulatory environment, economic environment and investments, networks and organisation, and 

competencies and skills. 

 Chapter 7 summarises conclusions and synthetises key findings.   
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1.3. Analytical framework 

Overall, successful job creation is powered by an optimal match between demand and supply of skills rele-

vant to meet the needs of the offshore industry:   

 Demand for skills covers the nature of skills and job types needed to meet the growth and operational 

demands of the industry. The analysis focuses on demands closely linked to the offshore wind industry 

at national and local level (selected cases), whilst job creation in secondary industries (e.g., hotels, 

restaurants etc.) are not explored systematically. As demands for skills to a high extent are driven by 

the rapid growth of the industry, relevant factors from this development are included in the analysis 

when relevant. 

 Supply of skills covers the ability to supply the necessary skills or competencies needed to meet the 

growth of the industry. As skills need to be supplied at local level, that is, for the actual offshore plants, 

the analysis combines general drivers from national level with learnings from different models and ap-

proaches applied in local cases.  

 

 

 

Job creation is explored in a dual perspective: Identification of drivers for immediate job creation are com-

bined with drivers for job retention as this is a prerequisite for solid and continuous growth and benefit real-

isation. 

Factors (drivers and barriers) for the above job creation are identified within four main dimensions as set out 

below:  

 The political and regulatory environment focuses on national, regional, and local framework condi-

tions influencing the industry and the development in the 2000s. Offshore wind industry is characterised 

by the development of critical infrastructure over a long time horizon, meaning that the political and 

legislative framework conditions play a major role in ensuring a stable development of the industry. 

Focus has been on identifying national, regional, and local policy initiatives that have affected the de-

velopment of the industry and/or job creation in the industry. 

 Network and organisation cover how different stakeholders in the value chain and the ecosystem work 

together. The offshore wind industry is characterised by large construction and operating costs, with 

long-range project planning and lifespans, requiring multiple elements of skill and capacity that need to 

Figure 1: Figurative illustration of the analytical framework applied 

Competencies, skill, 

and knowledgebase 
Political and regula-

tory environment 
Economic and invest-

ment environment 

ments 

Network and orga-     

nisation 

Job creation 

Job retention 

Demand Supply 
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come together. Thus, for the industry to grow and enable job creation, network, organisation and col-

laboration in the industry are factors of great importance.  

 The economic and investment environment focuses on the ability to attract financing in the industry 

and as such the ability to establish large projects such as Horns Rev and Nysted (former Rødsand) 

offshore wind farm. As initially explained, financial costs make up for a large part of establishing offshore 

wind farms, and the ability to attract these investments plays an important role for the development of 

the industry. Thus, this section focuses on measures launched in Denmark to ensure such investments 

and economic viability of the wind farms. Some of the content within this dimension borders on the 

political and regulatory environment, as political measures undertaken were instrumental in securing 

the investments made in the Danish industry. However, the perspective taken is the independent role 

and importance of the economic aspects related to offshore wind.  

 Competencies and skills cover drivers and initiatives which have played a role in attracting and de-

veloping the right competencies and skills to ensure the right knowledgebase for creating jobs and 

growth in the industry. We have assessed whether the initiative to develop competencies has emerged 

from a governmental level and if so, from the national, regional and/or local level, or if the development 

was powered by companies, industry associations and the like, or a mix. The analysis differentiates 

between competencies and skills in accordance with the definitions included in the box below: 

 

In the report competencies and skills are defined as follows: 

 Competencies: The ability to do something successfully or efficiently due to knowledge, skills, learned behavior 

or attitudes. Usually takes time to acquire and not easily transferable between individuals or units.  

 Skills: Learned or applied abilities to utilize one’s knowledge effectively when executing tasks, projects, or 

performances. Skills are relatively agile and transferable as it can be done e.g., through training in a matter of 

days.  

 

It has not been possible to distinguish clearly between the two concepts used by the interviewees. We therefore refer 

to the two concepts in conjunction throughout the report.  
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2. The Danish offshore wind industry  

This chapter presents the historical background (Section 2.1) and the demand for skills in the offshore 

wind industry (Section 2.2). 

2.1. Historical background 

A precise start date for the political interest in wind power in Denmark is not easily established. However, 

during the oil crisis in the 1970s, the introduction of oil prices at quadrupled rates created great incentives 

for the Danish government to explore alternative energy sources apart from oil6. DEA was established in this 

context as well as the government’s “Danish Energy Policy 1976”7. The motives at the time were almost 

purely economic as politicians sought to secure energy supply and a higher degree of self-sufficiency in 

general8, but increased funding for research and development in wind energy was also granted by the gov-

ernment in 19769. Environmental considerations did not seem to be a key driver before the 1980s, but in the 

wake of the Brundtland report from 1987 it grew to become a primary political driver for the development of 

wind energy onshore as well as offshore10.  

Some of the first steps to establish wind power were taken already in the 1970s and 1980s when the potential 

of wind power was investigated more thoroughly11: The establishment of a Test Station for Wind Turbines 

at Risø National Laboratory in 1978 is a prime example of this increased focus on research12. From 1979, 

the wind turbine industry was supported by a 30% installation subsidy of all project costs, but this subsidy 

was gradually reduced until it was finally removed completely in 198913. In terms of offshore wind – the focus 

of this study – some key steps to establish this industry were taken in 1985 when the Danish Ministry of 

Energy along with what was then known as Union of Danish Power Plants (now called Danish Energy) 

agreed to build and install 100 MW of wind turbines before 1990. Of the 100 MW, 45 MW had to be in the 

Eastern part of Denmark. However, finding the exact locations on land proved to be difficult, and as a result 

the utility companies investigated the possibilities to place a wind farm offshore. The result in 1991 was an 

offshore wind farm of 4.95 MW placed near Vindeby on Lolland – the first offshore wind farm in the world14.  

Since then, the wind turbine market has continued to grow, which in turn made it even harder to find a place 

for them on land. Due to solid experience from the first offshore wind farms, it became increasingly more 

promising to build offshore wind farms in even larger scales. A paramount agreement was made in 1998, 

when Svend Auken, former Minister for Energy and Environment, required Elsam and Elkraft (at the time, 

two associations consisting of different state-owned utilities) to build and install five wind farms of about 150 

MW each, and obtained approval of the establishment of additional coal power plants. Of these five wind 

farms, only “Horns Rev 1” and “Nysted 1” went into construction, while the remaining three were cancelled 

by the government elected in 2001. The conditions in the 1990’s was characterized by a large political will 

and a stable regulatory environment, where concrete initiatives were undertaken to support investment se-

curity and efforts to support grid development. The period from 1996 and until 2004 was characterised by a 

                                                      
6 Lemming, Andersen & Madsen 1999 
7 State of Green. 2021 
8 Petersen & Thorndahl 2014 
9 State of Green 2021 
10 Ibid. 
11 Petersen & Thorndahl 2014 
12 Petersen & Thorndahl 2014, Lemming, Andersen & Madsen 1999 
13 Lemming, Andersen & Madsen 1999 
14 Petersen & Thorndahl 2014 
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sufficiently stable political environment to secure a steady growth in the industry, e.g., by a fixed price on 

offshore wind farm electricity and R&D support for wind turbines15. Figure 2 illustrates a timeline of the es-

tablishment of the Danish windfarms, including the capacity of each windfarm.  

Figure 2: Timeline of the establishment of Danish offshore windfarms, including capacity measured in megawatt.  

 

Data source: https://ens.dk/ansvarsomraader/vindenergi/havvindmoeller-og-projekter-i-pipeline  

As Denmark was one of the first countries to establish national wind farms, it was possible to benefit from 

this experience in the transition from the national to the international offshore wind market. Here, Danish 

wind companies and suppliers were able to successfully lead and integrate into the global supply chain of 

offshore wind16. In effect, this matured the Danish offshore wind industry to use its first mover advantage to 

retain development and competitiveness on the international market.  

2.2. Demand for skills in the offshore wind industry 

During the past 20 years, the development of offshore wind has gone through a rapid growth and techno-

logical development. The growth in the Danish offshore wind production has steadily increased from 2000-

2021 and since the first offshore windfarms were established, the capacity of the installed turbines has in-

creased significantly. Through the 2000s and 2010s, offshore wind technology developed dramatically, both 

reflected in turbine size, tip height, and maximum output. The number of offshore wind turbines is now higher 

than onshore wind turbines, and Denmark´s offshore wind capacity has increased from 5 MW installed ca-

pacity in 1995 to 2.300 MW in 202117. In parallel, from 2010 and 2018 the turnover accruing from the Danish 

offshore wind industry is estimated to have increased from around 2.1 to 5.3 billion USD18. 

The nature of the technological development of offshore wind energy contrasts with the production of on-

shore wind energy on several parameters: For one, there are less obstacles regarding size, noise, light, and 

aesthetics regarding offshore wind compared to onshore wind, thus making public perceptions easier to 

manage. On the other hand, offshore wind plants are more challenging to build, operate, and maintain, thus 

                                                      
15 Ibid. 
16 QBIS 2020 
17 Data source: https://ens.dk/service/statistik-data-noegletal-og-kort/data-oversigt-over-energisektoren  
18 QBIS 2020 
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require specialized knowledge and skills. For example, transport and installation of offshore foundations and 

substations require special vessels. In addition, when the turbines are up and running, maintenance is more 

difficult compared to onshore maintenance due to harsh conditions offshore, and maintenance is often per-

formed using special equipment. The logistic challenges and need for special solutions make capital costs 

high, especially when compared to other forms of energy production. Figures from QBIS (2020) estimates 

that capital costs amount to between 55-75% of total expenses (CAPEX +OPEX). Capital costs are set to 

accrue within the development, production, and installation phase (25-42 months), whereas operating costs 

are assumed to accrue over a 25-year period.  

  

Figure 3: Employment according to profession over the lifetime of an offshore wind farm.  

 

Note: Graph is made based on figures from QBIS (2020). Data source: from Statistics Denmark, Ørsted, Vattenfall, Siemens Games, Semco, BVG Associates 

(2016 and 2019) and IRENA (2018b). 

 

The characteristics of offshore wind, briefly outlined above, hold implications for the skills required to support 

the development and thus for the type and capacity of jobs created: From development of a project to de-

commissioning there is a need for offshore-specialized workers and technicians, ship crews, operators, en-

gineers, as well as experts with knowledge regarding everything from logistics, health and safety, environ-

mental aspects to administrative tasks, regulation, financial aspects, etc. as illustrated in figure 3  

The group with the most intensive labour input when considering the lifetime of offshore windfarms, are the 

industrial and civil workers and service technicians19. It is noteworthy that these specialized competencies 

did not reside within the Danish industry in the initial stages but were developed over time from the estab-

lishment of the first offshore wind farms and in particular through the 00s. This will be elaborated further in 

the analysis. Figure 4 illustrates some examples of common offshore industry-related activities and activities 

that are specific for the offshore wind industry20. 

                                                      
19 QBIS 2020 and IRENA 2018  
20 Langkilde et al. 2015 
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Figure 4: Examples of offshore-related activities and examples of offshore wind related activities.  
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3. Political and regulatory environment 

Section 3 presents the main findings regarding the political and regulatory environment and how this af-

fected supply and demand respectively with regard to jobs within the offshore wind industry. Firstly, the 

most important state level policies and initiatives for job creation and retention are addressed (section 3.1), 

followed by section 3.2 addressing the identified locally based policies and initiatives.   

 

3.1. National policies and the political priorities 

All interviewees have elaborated on national policies and political priorities, of which were considered as 

defining for the offshore wind industry’s development in Denmark. However, national policies have primarily 

been drivers for growth in the industry, meaning that the primary effect has been to help establish a demand 

for jobs.  

Since the 1970s and 1980s, focus has been on alternative energy sources in general, and since the begin-

ning of the 1990s, on offshore wind in particular in Denmark. The Danish energy and environmental policies 

formulated around the turn of the millennium formed the basis for concrete initiatives supporting offshore 

wind growth, and eventually the establishment of Horns Rev I and Nysted. In addition, the relevant legislative 

framework was adequately adjusted to support this development. The aforementioned political agreement 

on a guaranteed price on electricity produced by offshore wind, coupled with an obligation for utility compa-

nies to connect the offshore windfarms to the electricity grid, significantly reduced the economic risks asso-

ciated with establishing new offshore wind turbines21.  

However, no specific national policy initiatives targeting job growth existed in the offshore wind industry in 

the 1990s and 2000s. As described above, the policy initiatives were primarily directed towards ensuring 

favourable conditions for the offshore wind industry to grow, but the actual job creation and subsequent 

                                                      
21 State of Green 2021 

Key takeaways 

The political and regulatory environment has been instrumental in securing framework conditions ena-

bling development of – and growth – within the sector in Denmark. Ultimately, growth in the sector is 

expected to affect demand of the national job creation. However, it has not been possible to identify 

specific employment initiatives derived from political or regulatory frameworks.  

Local policy initiatives have played a role, particularly in terms of investments in local infrastructure to 

support the development of the offshore wind sites. Again, this has formed an important basis for de-

veloping and anchoring sector development, but without reflecting concrete employment initiatives. An-

holt has, however, served as an exemplary case where local authorities took measures to support local 

employment. This was done by participating in facilitating matchmaking between main suppliers and 

local SMEs and, in addition, by safeguarding buildings at the harbour for activities related to service, 

operation, and maintenance. 
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retention was driven by other factors internally in the wind turbine and utility companies, and furthermore by 

initiatives in the ecosystem surrounding these companies.  

3.2. Local policy initiatives 

National policies targeted the offshore wind industry primarily influenced the development and growth of the 

industry. Along the same line, local policy initiatives were aimed at anchoring the industry locally through for 

instance the development of local ports, and therefore primarily affected the demand of job creation.   

Results from interviews reflect that municipalities have initiated local policy initiatives with the aim of ensuring 

and supporting vital investments in infrastructure and local planning to facilitate local anchoring of offshore 

wind. For example, in most cases it has been necessary to adjust local infrastructure to meet the require-

ments of offshore wind supporting the development of offshore wind anchored locally. To ship large wind 

turbines, access to and from the harbour has in several cases (such as Esbjerg) been tailored through ex-

pansions and/or adaptation of local infrastructure (e.g., roundabouts and crossroads) as well as harbour 

facilities.  

Furthermore, the engagement of local authorities has played a role as the Danish industry matured. The 

Port of Esbjerg is a good example of how focus on continuous infrastructural planning and adaptation of the 

harbour to meet the market demands from the industry has facilitated continued development and subse-

quently retention of jobs. As the industry grew, the local infrastructure and the harbour have been tailored to 

enable handling and shipping of turbines. Today, the harbour is able to manage preassembly and to ship 

preassembled elements. Also, at Port of Grenaa the municipality invested in harbour facilities, thus making 

the harbour attractive as an installation port.  

However, as with national policy initiatives, no local policy initiatives directly aimed at job creation and reten-

tion existed. Rather, local policy initiatives focused on securing a local anchoring, thus ensuring demand and 

laying the foundation for job creation. The case of Anholt probably serves as the best example of how the 

Municipality of Norddjurs invested in creating advantageous conditions for local companies to engage in 

offshore wind, thereby countering the challenges of increased unemployment prevalent in the municipality 

at the time. The actual skill development of local companies was not supported by the municipality, but 

Case example: Anholt 

The case of Anholt serves as a good example of how local authorities have focused on not only anchoring sector 

development locally but also supporting local employment prior to the establishment of Anholt Windfarm. The local 

municipality undertook initiatives in collaboration with e.g., DONG (former) and Djurs Windpower (former) to match 

local SMEs with main suppliers prior to the construction phase. Thus, cooperation between main suppliers and local 

SMEs was established prior to the project. This made a huge difference, especially for the local SMEs, as many 

had been struggling to fill their orderbooks prior to the construction phase of Anholt Windfarm. The Municipality of 

Norddjurs bought an old service building at the harbour with the intention to secure that operation and maintenance 

activities would be locally anchored. The municipality furthermore invested in Djurs Windpower to ensure that a 

local network was established.  

Source: Content from interviews. 
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Norddjurs succeeded in engaging the local companies, subsequently making them able to tap resources 

from labour available derived from the establishment of Anholt Windfarm. 
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4. Economic and investment environment   

Section 4 includes main findings from interviews related to the economic and investment environment as-

pects. Firstly, subsection 4.1 describes main points of how investments were drawn in to offshore wind, 

especially in the early 00s. Subsection 4.2 outlines how a focus on cost reductions has been stated working 

as a lever for competitiveness in the Danish offshore industry. The analysis indicates that the ability to secure 

a favourable economic and investment environment played a vital role in terms of developing the offshore 

wind industry in Denmark. Especially, the initial growth of the industry.  

 

4.1. The investment environment 

Offshore wind power is characterised by large investment costs per MW22. In this regard, the offshore wind 

industry differs remarkably from the onshore wind industry, meaning that – as the industry emerged in Den-

mark – the necessary investments were on a much larger scale.  

In the early 00s, investments in offshore wind in Denmark were ascribed to the large Danish utility compa-

nies: DONG, Elsam, E2, among others. With an immature industry, large up-front investments and largely 

unknown risk levels external investors were difficult to attract. However, and notably, the guaranteed fixed 

price on electricity ensured the ability to finance the first projects in Denmark. Whilst the offshore wind in-

dustry was still in its infancy, the 12 years of a guaranteed fixed price on electricity was a key element that 

made the companies see a favourable business case for investing in the industry. This initiative also lowered 

                                                      
22 Andersen et al. 2014 

Key takeaways 

The ability to secure sufficient and favourable economic conditions for the offshore wind projects, thus 

consolidating investments, has repeatedly been stated among the respondents included in this analysis 

as having been central in the Danish offshore wind case. The results from interviews suggest that a 

safe investment environment in the initial stages of the sector’s emergence, first and foremost was 

created through the regulatory framework conditions stipulated as fixed prices on offshore wind farm 

electricity. Later, the Danish Pension Funds played a role in terms of financing offshore wind farms.  

The ability to reduce costs has been important in keeping the Danish offshore industry competitive. The 

high costs of energy production associated with offshore wind is a central characteristic and addressing 

this has been stated to play a role in terms of creating an economically viable sector. This has been 

done in part by focusing on introducing and applying improved technology, industrialisation, and stand-

ardisation of processes, thereby streamlining processes and the costs associated with the offshore 

wind projects. However, equally important has been the ability of the Danish wind power producers to 

use their first mover advantage to target international markets and involve their suppliers in projects 

abroad. A prevalent open-book approach has supported knowledge, competencies, and skill related to 

cost-out, among other things, to be shared within the ecosystem. Eventually, this supported the mainte-

nance of a competitive Danish offshore wind sector.  
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the risk associated with investments in offshore wind, thus increasing the ability to attract investors, which 

again strengthened the demand.  

As the industry matured, the Danish Pension Funds became very defining in relation to financing offshore 

windfarms. Some of the major well-driven pension funds were able to invest after the first offshore windfarms 

had been up and running a few years. At this point, risk associated with construction was no longer an issue, 

and results from the first Danish projects suggested the investments to be safe. Together with Danish in-

vestment funds, this ensured the ability to secure funding for the continued establishment of offshore wind-

farms as the industry matured. Thus, with time, the demand for jobs became even stronger.        

4.2. Cost reduction as a lever for competitiveness 

The ability to reduce costs has been important in keeping the Danish offshore wind industry competitive and 

arguably to affect the ability to ensure ongoing job creation and retention. However, the Danish wind power 

producers also benefited from being first movers and from being able to involve their suppliers abroad. In 

some cases, for instance in Esbjerg, local suppliers have also been able to collaborate with international 

wind power companies23. This has provided the Danish offshore wind industry a competitive advantage and 

has also created jobs. For instance, the Danish suppliers’ labour input to offshore wind farms in other EU 

countries than Denmark was assessed to around 3,133 direct FTEs per GW, based on a 35% Danish market 

share of the EU offshore wind farms24. 

Interviewees have pointed to the fact that as the Danish offshore industry matured, focus on reducing the 

costs associated with construction, operation, and maintenance intensified. As an example, cluster organi-

sations and consultancies within the sector were mapping costs associated with different parts of the value 

chain. The focus was on how new technology, industrialisation, and optimisation would lead to cost reduc-

tions. This allowed for a process of standardisation of multiple operations. Interviewees pointed to the fact 

that this has kept the Danish industry at the forefront of competition. Moreover, the knowledge base and 

skills as to how to build and operate windfarms cost-effectively was developed within the Danish offshore 

wind industry and workforce and thus resided with it. It is stated by interviewees that this helped accelerate 

the development and competitiveness of the industry. However, the ability to expand abroad and thereby 

reach economies of scale also played a key role in ensuring competitiveness within the Danish offshore 

industry. 

Interviewees have ascribed the reduction of costs to three primary factors. The first factor is the aforemen-

tioned economies of scale because of internationalisation. Secondly, industry organisations have been good 

at predicting what the market needs and demands from the Danish companies within the industry in terms 

of skills and competencies. And thirdly, the Danish ecosystem has been defined by a prevailing open-book 

principle. This has allowed for knowledge and experience to flow more freely. Interviewees have described 

this as an important factor, because it has ensured development of both skills and competencies and sup-

ported cost reductions among the companies in the value chain. In turn, this has increased competitiveness 

for the Danish offshore wind industry to an extent where it would be possible to engage the Danish offshore 

wind value chain in international projects, especially demand for job creation. 

                                                      
23 QBIS, 2020 
24 QBIS, 2020 
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5. Network and organisation 

Section 5 outlines the influence of network and organisation linking knowledge and competencies, subse-

quently describing the influence in terms of creating and retaining local jobs in the Danish offshore industry. 

Firstly, section 5.1) outlines how networks and relations to other related industries have resulted in an influx 

of existing competencies and skills to be adapted to the specifics of the offshore wind industry. Secondly, in 

section 5.2 it is described how organised networks of local suppliers have facilitated their connection to the 

demand for jobs in the emerging industry and how these subsequently have been retained. Section 5.3 

includes a brief outline of how trust, collaboration, and local entrepreneurship have constituted a prevalent 

factor for the Danish offshore industry, followed by section 5.4 addressing how networks have acted as a 

driver for increased specialisation and competitive development.  

 

 

5.1. Developing networks to ensure growth and collaboration 

The conducted interviews indicate that network and relations to stakeholders in related industries have 

played an important role in terms of creating jobs in the Danish offshore wind industries, especially in the 

early 00s. As the industry emerged and a demand for qualified skills developed, no specialised knowledge 

Key takeaways 

Network and organisation of the stakeholders engaged in the offshore wind ecosystem have been piv-

otal in terms of ensuring local (as well as national) job creation, and furthermore to retain the jobs cre-

ated. An important factor has been the ability to organise, develop, and direct local competencies and 

ensuring the right match with main suppliers of the offshore projects. Linked to this, a high degree of 

trust and horizontal cooperation has been essential for sector growth, job creation, and competency 

development. 

Initially, relations and network to other related sectors (offshore oil and gas, onshore, and other) have 

ensured that the offshore wind sector has experienced an influx of readily available competencies from 

these sectors. This was e.g., facilitated by organizing offshore wind under the same cluster organization 

as offshore oil and gas.  

Organizing and matching local competencies, e.g., residing within SMEs, have been important in terms 

of making them interesting and relevant for the major main suppliers in projects. Anholt Windfarm serves 

as a great example of how this has been possible. Efforts to enable local SMEs with relevant capabilities 

and knowledge on e.g., necessary security measures to engage in offshore wind, has helped to consol-

idate local economic development for the project.  

Generally, organized knowledge base networks have supported development, sector growth, and spe-

cialization of the workforce. This again, as a driver for competitiveness within the Danish offshore sector 

as the sector matured, and as such, supported job creation and job retention both locally but also based 

on an increasingly international order book. 
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on how to build and operate wind turbines offshore existed. Due to networks and relations to other industries, 

Denmark was able to quickly attract and develop already existing competencies and skills from other related 

industries (like offshore oil and gas, onshore wind, and consulting engineers) to the offshore wind industry. 

 

 

In the early 00s, Denmark already had existing competencies and skills from offshore oil and gas, a suc-

cessful history of building and operating onshore wind turbines as well as competencies and skills on how 

to project, plan, and execute large infrastructure projects. The Danish offshore industry was successful in 

attracting and developing these skills and competencies to make up what would later develop to become an 

offshore wind ecosystem.  

The spill over of competencies and skills from one industry (for instance, oil and gas) to the offshore wind 

industry was established through, among other things, collaboration and relations. The interviews suggest 

that by having such networks to other related industries, the distance between the industries in effect became 

shorter. This also strengthened the ability to move between jobs in different industries and created a job 

supply directed towards the offshore wind industry.  

A good example of these networks is e.g. how a Danish cluster organisation located in Esbjerg included 

both offshore oil, gas, and wind. Similarly, it has been described how construction contractors and consulting 

companies, that had otherwise been engaged in infrastructure and oil and gas, formed internal units focused 

on offshore wind. 

In practice this meant that the job market and the ability to specialise one owns competencies and skills 

further expanded with the offshore wind industry. As specialisation in offshore wind was still under develop-

ment, the offshore wind industry was able to have an up-

take of various basic job types, e.g., welders, electri-

cians, and mechanics but also various types of engi-

neers, construction contractors, and consulting services. 

For example, the designing of offshore wind farms called 

for additional competencies and skills than those of the 

onshore wind companies, since parameters such as 

Case example: Esbjerg 

Offshore Centre Denmark was established in 2003 as a cluster organisation based in Esbjerg. The objective was 

to create a network centred around the Port of Esbjerg. Initially, the organisation was formed with a focus on oil 

and gas, but increasingly offshore wind became of interest. Specifically, Offshore Centre Denmark initiated B2B 

matchmaking events to create networks between companies in the sector, but also to create alliances with other 

networks in Denmark. Port of Esbjerg is a showcase in terms of how it was possible to transit from primarily being 

a harbour centred around offshore oil and gas to also include wind, thereby fostering local development. The B2B 

matchmaking resulted in local companies working closer together, subsequently creating jobs in the sector. Off-

shore Centre Denmark have changed the Energy Cluster Denmark, also due to an increasing international focus. 

The cluster organisation is a non-profit organisation.  

 

Source: Content from interviews, State of Green 2021 and Langkilde et al. 2015. 
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safety, working and building in hights and in a rough environment played a key role at sea. Knowledge and 

skills regarding some of these aspects were possible to draw from offshore oil and gas and bridge infrastruc-

ture construction. 

The results of these relations are twofold. It allowed for spill-over effects particularly in the period where the 

industry matured and made it possible to develop specialised offshore knowledge. Furthermore, it ensured 

an expansion in the job market for an array of job types of which there was an abundance of. Interviewees 

have described how there has been an interacting influx of both competencies, skills, and job possibilities 

between the industries to eventually ensure both growth within the offshore wind industry but importantly 

also job creation. 

5.2. Organising the local competencies and skills 

The ability to engage and safeguard jobs in the offshore industry has largely been ascribed to the ability to 

organise local small and medium-sized enterprises (SMEs) and direct their competencies and skills towards 

the specifics of the industry. Interviews and supplementing literature point to the fact that organising, pre-

paring, and matching local competencies and skills with major main suppliers have been fundamental in the 

Danish case, first and foremost to develop local jobs within the industry but also to retain jobs as maturity 

increased.  

The mechanisms underlying the ability to match local SMEs with the major main suppliers have to a large 

extent been organised leadership engaged in looking forward on behalf of the SMEs. Interviewees have 

described how the SMEs will usually struggle to find the capacity to get an overview of necessary require-

ments as well as the need for upskilling to enter and operate in offshore wind. In Denmark, both the industry 

and cluster organisations and network have played an important role to equip the SMEs, which in effect have 

meant that they have been able to enter the offshore wind market. It has been underlined how this would 

likely not have been possible for many of the SMEs engaged in the industry today, as they would simply not 

have the capacity to connect with and operate in the industry.  

Case example: Anholt 

Port of Grenaa is a good example of how it was possible to integrate local suppliers in the installation of Anholt 

Wind Farm through network, collaboration between main stakeholders, and capacity building. In 2010, Djurs 

Windpower (later DWP System Supplier) was formed by around 10 local companies with the ambition to 

strengthen their competencies and skills within the offshore wind sector prior to the establishment of Anholt Wind-

farm. 

  

It is suggested that a little more than 300 jobs were secured through DWP System Suppliers in connection to 

establishment of Anholt Windfarm. Since then, the network has grown to more than 30 members located in differ-

ent parts of the country. DWP members have successfully been able to internationalise their businesses and have 

been working in other parts of the world since 2013.  

 

In the first years, DWP System Supplier was partly supported financially by the Municipality of Norddjurs. Since 

2014/15, the network has solely been reliant financially on their members. The suppliers cover a wide range of 

services, contractors and subcontractors as well as suppliers of material and equipment supply.  

Source: Content from interviews and QBIS 2020 
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On top of this, cluster and network organisations especially have worked to connect the SMEs with the main 

suppliers. Setting up matchmaking events between local SMEs and main suppliers of specific projects is a 

very concrete example of how these connections were made. By facilitating engagement, the cluster organ-

isations provided that the SMEs were involved in the projects initiated and became a part of the value chains. 

As the initial connections were made, the cluster organisations furthermore took lead on equipping the SMEs 

with sufficient knowledge on the necessary requirements. In effect, the Danish examples suggest that by 

organising and supporting locally anchored SMEs, not necessarily equipped with competencies and skills to 

engage in the offshore wind industry, it was possible to connect them to the industry and engage as sub-

contractors to the main suppliers on projects. This created new market possibilities for local SMEs as well 

at linked them to the growth of the industry. 

 

As the industry has matured, focus on organised networks are increasingly centred around competitiveness 

in the offshore wind market. In an industry where development has been defined by high specialisation, it 

can be a challenge for minor stakeholders (e.g., SMEs) in the ecosystem to get an overview of the necessary 

steps to comply with market development and demands. Thus, the organised networks in Denmark revolved 

around the ecosystem as a whole and helped SMEs in particular with the necessary steps to orient towards 

the market. In effect, this has supported the retention of locally anchored SMEs, thus linking them stronger 

to the industry. Concrete examples show how local SMEs initially were engaged on a single offshore project 

but later have developed to work as subcontractors both nationally and internationally.  

In sum, the efforts to organise local competencies, reflecting a market orientation and focus on creating a 

strong and competitive ecosystem, have supported not only job creation but also job retention. 

   

Cluster organisations 

A cluster organisation can be characterised as a politically independent organisation, acting on behalf of the 

interests within a sector or cluster. The cluster organisation facilitates collaboration and connections between 

stakeholders within the sector and supports synergies between these. Furthermore, the organisation often works 

strategically with the cluster’s profile, competencies, and orientation in relevant markets, or performing activities 

to enable and make stakeholders in the ecosystem noticeable in the market. The figure below illustrates examples 

of stakeholders to be engaged in a cluster organisation.  

 

 

 

 Source: Content from interviews, http://clusterexcellencedenmark.dk/ and Langkilde et al. 2015 

Cluster organisation 

SMEsMain suppliers
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5.3. Trust, collaboration, and local entrepreneurship 

Interviews conducted indicate that the industry in Denmark in the early stages was defined by a large degree 

of trust, collaboration and willingness to succeed. With an industry in rapid development, which at the same 

time is defined by highly specialised knowledge, high costs, and a need to combine a broad array of skills 

across multiple units, failure will be an invariable element, especially early in the process. Thus, the willing-

ness to accept failures and build on these going forward will be a necessary part of successful development. 

The interviews suggest that in the Danish case there was an accept and, importantly, an intention to over-

come and learn from past failures across the ecosystem. That played a vital role in the growth of the industry 

and consequently the demand for job creation. 

Furthermore, the development of the offshore wind industry in Denmark built on experience from the onshore 

wind industry in terms of the need to invest with a certain risk included. The conducted interviews indicate 

that smaller local enterprises as well as larger ones saw an interest in entering the offshore industry and 

were willing to invest and take the risk associated with this. In turn, this had a positive influence on the growth 

of the offshore wind industry.  

5.4. Organised knowledge network 

The conducted interviews indicate that the formation of knowledge networks played a role as a prerequisite 

for establishing knowledge, skills, and competencies to develop and retain jobs within the industry. This was 

particularly the case as the industry matured in Denmark. Especially, this is related to the fact that the de-

velopment and ability to apply specialised knowledge and experience is essential for the companies engaged 

in the industry to stay competitive both individually but also as a value chain.  

The Danish offshore wind ecosystem in general is known to have a large degree of transverse collaboration 

and sharing of knowledge between companies, educational institutions, and organised networks. The com-

bination of close collaboration between stakeholders – both within and outside organised networks – and 

the so-called open-book principle, supported the ability to develop and renew knowledge and competencies 

and to refine existing skills. This again was a driver to ensure competitiveness within the Danish offshore 

industry as the industry matured with both growth potential and job retention stemming from an increasingly 

international order book.  

The so-called open-book principle or approach was, according to interviews, an important criterion for suc-

cessful collaboration and development. This approach implied that producers and suppliers would share 

insights and experience from each other’s development processes. In addition, interviewees have pointed 

out that in the early 00s, contracting with one supplier was to a large extent the norm, but it was quickly 

realised that this would preclude the wind turbine manufacturers from collaborating or contracting with oth-

ers. Thus, collaboration in broader networks became the norm. Interviews point to the fact that the develop-

ment of a higher degree of broad collaboration within the ecosystem allowed for faster specialisation through 

sharing of knowledge from past experience and knowledge gains. As companies and stakeholders within 

the industry allowed for a freer flow of knowledge and experience, both through the broad networks but also 

through the open-book principle, it became possible to raise the lowest common denominator faster in terms 

of competencies. The close collaboration also increased the capacity for sub-contractors to manage and 

handle large and changing influx of orders.  
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Lastly, content from the interviews suggests that the tight relations between stakeholders within the Danish 

offshore wind ecosystems have resulted in the possibility to engage in international projects with relatively 

complete Danish supply chains. Due to competencies and skills residing within full supply chains of Danish 

companies, it was possible to expand the market internationally, thereby seeing an increase in the job op-

portunities. The Danish wind power manufacturers were able to rely on their suppliers in the international 

markets, applying their first mover advantages and allowing for the initial costs associated with an offshore 

wind solution not being repeated. However, there are also examples (from Esbjerg) of local suppliers having 

successfully integrated into the global offshore wind supply chain, successfully leveraging their assets, ca-

pabilities, and global set-up from the oil and gas industry. 

The results presented above is supported by a network analysis by Andersen et al. 2014 indicating that the 

density of the Danish offshore wind knowledge network has increased between 2006 and 2014. This indica-

tion is supportive of the conclusions drawn from the conducted interviews which suggest that the density of 

the knowledge networks has increased over time and been important for both the development of the indus-

try but also the sharing of knowledge and experience between stakeholders in the Danish workforce en-

gaged in the industry.  
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6. Competencies and skills  

Section 6 outlines how job creation in the Danish offshore industry to a large extent was based on compe-

tencies from related industries in the early 00s. Section 6.2 summarizes main findings on how it was possible 

to increase the level of specialisation within the Danish offshore industry as it matured. Lastly, section 6.3 

elaborates on how targeted initiatives within the industry and being able to look forward in terms of market 

industry development has been described by interviewees as defining to ensure competitiveness and even-

tually job retention. 

The growth of the Danish offshore wind industry in the 00s created a demand for a skilled workforce. Rele-

vant skilled labour already existed in other industries and was to some extent transferred, predominantly 

from offshore oil and gas, construction, consultancies, and onshore wind.  

 

6.1. Emerging offshore wind; competencies and skills  

As described in previous sections, competencies, skills, knowledge, and experience have been drawn in 

from other industries in the early 00s as the offshore wind industry emerged. Especially, it has been under-

lined how competencies and skills were drawn in from the Danish offshore oil and gas industry. Know-how 

on how to project and plan large infrastructure projects, how to design and build in rough conditions, at deep 

waters as well as knowledge on the necessary requirements and considerations as to environmental as-

pects, including approval processes, were included from other industries to support what would later become 

the Danish offshore industry. The fact that a new market emerged where already existing competencies and 

skills could be applied increased the job opportunities for the workforce to a large extent. Interviewees have 

Key takeaways 

In the early stages of the offshore wind sector development in Denmark, relations and network to other 

related sectors ensured that the sector saw an influx of competencies and skills from other sectors. 

Relevant competencies and skills already existed in other sectors, probably and most notably from sec-

tors like oil and gas, onshore wind, and other related sectors played a role in relation to this.  

Specialisation in job types and functions have played an important role in terms of ensuring both a com-

petitive Danish offshore sector and, importantly, a competitive Danish offshore workforce. This, to retain 

jobs as the sector developed and competition increased. In the early stages of maturity, specialisation 

has primarily been described by a learning-by-doing approach. Interviews point to the fact that this pro-

cess of specialisation to a large extent was undertaken more formalised by major companies and also 

educational institutions later as the sector matured. This resulted in a continuous specialisation of the 

Danish workforce. The ability to maintain high levels of specialisation and competitiveness has been 

identified as a key driver for job retention. Conversely, the inability to upskill and develop specialisation 

of the workforce has been identified as a potentially vital barrier for job retention as the offshore wind 

market today is largely governed by international competition.  
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described how many were attracted to offshore wind, as it received much attention at the time as well as the 

fact that Denmark had a good track record of building onshore. Furthermore, offshore wind provided an 

opportunity to be able to work with new technology and be part of this development. In the early 00s, wages 

paid in offshore wind were lower than in offshore oil and gas. Despite this fact, it was still possible to attract 

skills and competencies. As competencies and skills already existed in related industries, the Danish off-

shore industry had a foundation of competencies and skills to build on in the initial stages where the industry 

emerged. The fact that the industry provided sufficiently attractive job opportunities resulted in an inflow of 

jobs to offshore wind. 

6.2.  Increased degree of specialisation alongside maturing of the industry  

Through the engagement of competencies and skills from other industries as described in the previous sub-

section, Denmark was able to specialise competencies and skills in offshore wind in parallel with maturing 

of the industry, and through that, to retain jobs. It is, however, important to underline that this process of 

specialisation to a large extent was characterised by a learning-by-doing approach. Interviewees have de-

scribed how the culture was governed by a willingness to invest time and effort although there was a lack of 

earlier industry specific experience to draw on. Thus, mistakes were made but with important learnings. The 

result was a learning-as-you-go approach: When a fitter or welder would handle various task on an offshore 

wind project in the early 00s, the tasks of the job specifications were narrowed more and more down as the 

industry matured. This approach and development have been described by interviewees to have character-

ised the majority of job types engaged in the offshore wind industry  

 

Moving into the 10s, the process of specialisation of the workforce in offshore wind is described as being 

more of an interacting effect between the companies engaged in offshore and the educational institutions. 

Notably, at this point many of the companies and main suppliers in the industry knew the specifics of the 

requirements and needs, and the educational institutions knew how to accommodate these. Upskilling, train-

ing, and education have also been undertaken by some of the larger companies engaged in offshore wind, 

as they have had the capacity and competencies to invest in and develop this. This interacting effect between 

companies and educational institutions (both professionally trained but also higher education) and continu-

ous ability to increase specialisation within the workforce employed in the industry, is described as having 

kept the Danish offshore wind industry at the forefront of competition, thereby allowing for a high job retention 

in Denmark.  

In order to maintain high and competitive levels of specialisation, test facilities and demo plants have been 

stated to be of great importance ensuring development of new and improved technology, including the ability 

Case example: Esbjerg 

Port of Esbjerg is probably the best example of how it has been possible to utilise the competencies from offshore 

oil and gas and build on this to develop offshore wind specific knowledge and furthermore also to develop jobs 

based on this. Semco is an Esbjerg-based global leader in production, installation, and service of offshore substa-

tions and transition pieces. Prior to the establishment of the first offshore wind farms, Semco was a main supplier 

to the Danish offshore oil and gas sector. After being a main supplier in the first Danish offshore wind projects, 

Semco has developed a specialised wind division and has later become one of the most important international 

suppliers of offshore wind substations and transition components.  

Source: Content from interviews and QBIS 2020 
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to apply this. This, to maintain sufficiently high levels of specialisation within the national industry’s workforce 

and therefore also to retain jobs. This fact has, however, also conversely been described as constituting a 

barrier of the ability to retain jobs in recent years. As international competition within offshore has increased 

significantly, it becomes increasingly more important to secure a workforce at the forefront of competition 

internationally to retain jobs.  

6.3. Targeted initiatives and looking forward 

In continuation of the above, contents from the interviews have underlined one key factor; namely the im-

portance of looking forward in terms of future requirements and needs, to enable continuous industry devel-

opment and thereby competitive industry growth. While this might be quite a general aspect of competition, 

also applicable in many other industries, this is complicated in offshore wind due to the broadness of stake-

holders that needs to come together to successfully “execute” the development, construction, operations 

and maintenance, and decommissioning of windfarms. Therefore, it has been emphasised as important that 

major players or organised units (cluster or network organisations) take a lead on the strategic perspective 

and future competency and skill requirement assessment on behalf of the ecosystem, eventually with the 

intend of being able to target initiatives and outline a direction for the industry as a whole. This to ensure that 

the required knowledge and skills are developed to retain specialised jobs and to remain competitive on an 

increasingly competitive international market.  

Experience from Denmark suggests that the Danish offshore wind industry has succeeded in being a first 

mover and drawing on the advantage of this in terms of having developed the technology, knowledge, and 

skills to excel in the market. However, this has also been addressed by interviewees as an increasingly 

challenging task as competition in the market is increasing. Thus, the ability to be visionary in terms of 

requirements and needs and develop skills and knowledge in line with this will be an important task in relation 

to retain jobs. In continuation of this point, interviews have pointed to the fact that proceeding to continuously 

attract and develop specialised skills is experienced as a challenge today. For example, the ability for higher 

educational institutions to attract enough and qualified students is as an important factor for Denmark being 

able to retain a highly specialised and internationally competitive offshore wind industry and workforce. 
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7. Conclusions 

This chapter presents the key findings of the analysis (Section 3-6).  

7.1. Synthesising key findings  

Job creation in the offshore wind industry in Denmark has been powered by the ability to meet the growing 

demand for skills at local, national, and international level fuelled by the growth of the industry. The analysis 

indicates that job creation has been triggered by an intrinsic interplay between factors related to the four 

dimensions of the model (policy/regulation, economic and investment environment, organisation and net-

works, competencies and skills). Moreover, there is not a one-size-fits-all model to ensure sufficient skills; 

rather that mechanisms for job supply are experienced to be more locally anchored, and different models 

have evolved at different sites. Job creation has mainly been driven  by businesses and local stakeholders 

to meet market opportunities and demands and smaller extent a result of national employment policies. 

The offshore wind industry was subject to several favourable policy and regulatory initiatives such as the 

guaranteed price on electricity produced by offshore wind turbines or the example of requirements to estab-

lish offshore wind farms for projected coal power plants to be approved. These initiatives, together with a 

local political will to invest in the industry, were instrumental in creating growth and thereby a demand for 

employment in the industry. Establishing the offshore wind industry was largely fuelled by several concrete 

initiatives by the Danish government. The shortages in fossil fuels in the 70s and 80s created an incentive 

to focus on alternative energy sources, followed by increased environmental concerns voiced in the 1987 

Brundtland report, among others. In the 1996 energy action plan, Energi 21, several favourable conditions 

for growth in the offshore wind industry was highlighted, including setting up a committee to design an action 

plan for expanding offshore wind production and ensuring its connectivity to the grid, mapping a framework 

for developing offshore wind and requirements for utility companies to establish five 100 MW offshore wind 

demonstration parks. Another policy development, fuelling the Danish offshore wind industry, was the Dan-

ish Ministry of Energy and Environment’s use of the right of approval, meaning that utility companies were 

required to establish offshore wind farms too when establishing coal power plants. Lastly, a political agree-

ment ensured a guaranteed price on electricity produced by offshore wind turbines, a political initiative which 

was highlighted among interviewees as a very important framework condition for companies to be able to 

create an economically sustainable business case.   

Establishing the offshore wind industry and creating a foundation for growth in the industry and thereby a 

general demand for jobs was largely driven by policy initiatives anchored at governmental level. Sup-

porting these policy initiatives, investments made by large energy and wind power companies were pivotal, 

as the policy initiatives made the business case for the companies economically viable. The ability to reduce 

costs has played a vital role to keep the Danish offshore industry competitive. Offshore wind is associated 

with large costs of energy production, and the ability to lower these costs across the supply chain has been 

important to ensure the industry’s competitiveness. In Denmark, this has been implemented by focusing on 

streamlining processes, industrialisation, and specialisation as well as introduction of new technology. How-

ever, the Danish offshore industry has also been able to benefit largely from a first mover advantage on the 

international market by bringing the Danish supply chain to the international market and integrating it in 
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projects abroad. This enabled retention of Danish jobs and ensured that the Danish offshore wind industry 

and Danish industry jobs were able to expand and remain competitive internationally.   

While policy initiatives were instrumental in assuring the creation and growth of the industry, the actions to 

ensure the adequate supply of skills and knowledge were driven by initiatives in the large wind turbine 

and utility companies, and later also by initiatives derived from cluster organisations. The success of these 

initiatives (such as upskilling and job training of employees from other industries) in terms of job creation 

and subsequently job retention was largely dependent on close collaboration in the offshore wind ecosystem 

or network, that is, of factors related to the second dimension (network and organisation). As such, job 

creation was largely based on close cooperation in the ecosystem.  

In terms of network and organisation, a key factor in job creation has been the fact that especially the 

large wind power companies had built a strong network of suppliers around them in the onshore wind market. 

They were able to bring many of these suppliers with them to the offshore market and help them upskill their 

employees. In addition, in several cases the industry and cluster organisations have had a good overview 

of the competencies and skills needed and have helped create this overview and facilitate matchmaking 

between the different companies in the value chain. One case example even included the local municipality 

that engaged in the process of organising and matching local competencies and skills. Furthermore, local 

authorities have invested in infrastructure and facilities to enable local anchoring of offshore wind companies, 

thus helping to create and later retain jobs within the industry. All in all, the strong networks in the ecosystems 

coupled with the initiatives from local authorities have resulted in that the local suppliers first of all have been 

able to deliver their services to the offshore wind industry and over time to handle an increasing order book, 

which in turn has contributed to job creation. Secondly, the interviews and case studies show that several 

suppliers have been able to follow the wind power producers abroad, thus securing job growth and job 

retention. 

Competencies and skills also play a key role in securing adequate skill supply. When establishing the first 

wind farms, Denmark was able to draw on skills and competencies from other industries like offshore oil and 

gas, onshore wind, and consulting engineering. Later, particularly the large wind power companies have 

upskilled employees from other industries through job training. With a growing maturity of the Danish off-

shore wind industry, especially the developers, larger main suppliers, and industry organisations have sup-

ported upskilling and competency development through job training and upskilling. This has been described 

by interviewees as being in an interacting effect with educational institutions. However, the role of the edu-

cational institutions has also been described as in more of a reactive role where companies have prescribed 

the needs. It is interesting to note that in the early established offshore wind parks, the industry associations 

and the local government played a minor role in securing adequate job supply, whereas in the later estab-

lished offshore wind parks, these stakeholders played a key role from the very beginning.  

Both universities and vocational education schools applied a rather reactive approach to ensuring adequate 

supply of skills and competencies. The large wind power companies were proactive in demanding skills and 

competencies, and especially the universities reacted quickly to this but were not in lead of the development. 

Throughout the 00s, the universities became increasingly proactive and started approaching both primary 

and secondary schools trying to ensure that more students would choose an education directed towards 

offshore wind. Interviews show that for the industry to remain competitive it is important that both companies, 
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universities, vocational education schools, and industry organisations proactively work together to ensure 

the right competencies and skills also in the future. 

Below, key learnings for job creation based on the Danish offshore industry case study are listed. The first 

three key learnings have been crucial for securing industry growth, thus forming the basis for the subsequent 

job creation. The next five learnings more specifically address the issues relevant for ensuring job growth. 

7.2. Key Learnings 

 Political will and support for sufficient regulatory framework conditions for industry growth is 

important. The Danish case suggests that it is crucial to remove regulatory barriers and scrutinise 

regulatory framework conditions to ensure favourable conditions. Removing procedural barriers and 

scrutinising relevant framework conditions are important as e.g., comprehensive approval processes 

and procedures involve lot of resources and costs prior to establishment. Similarly, adapting the frame-

work conditions can work as an enabler, especially in terms of de-risking the projects, thereby securing 

the necessary resources as well as investments. Furthermore, the Danish case exemplify a significant 

political will and push for the establishment of the first projects in Denmark. Following these first projects, 

Denmark was able to build on prior experience and knowledge.  

 

 At local level, municipal initiatives to ensure e.g., the necessary infrastructure have been crucial 

for the local growth of the industry. Examples from Denmark illustrate that local authorities have 

facilitated relevant adaptations to local infrastructure to support the establishment and development of 

locally anchored offshore wind projects. For example, by adapting and increasing harbour capacity or 

ensuring that onshore shipping of larger windmill parts was possible on local road networks.  

   

 Favourable economic conditions for the offshore wind industry have been of central importance 

to attract and retain investments and thus for the industry to grow. The Danish case suggests the 

importance of considering possible or potential financial models that will enable the ability to attract the 

necessary investments. In relation to this, results suggest that de-risking the projects play an important 

role in terms of attracting investors.   

 

 Enabling cost-out as a combination of collaboration within a strong supply chain, an open-book 

approach, and the ability for Denmark to benefit from the potential in the international market, 

have helped ensure competitive momentum for the Danish offshore wind industry. The Danish 

wind power manufacturers have been able to use their first mover advantage to target international 

markets and involve their suppliers in projects abroad. Numerous competencies and skills reside within 

the existing supply chain of Danish wind power companies, which made it possible to expand operations 

to international market. The fact that the market grew supported both job retention and job creation in 

the offshore wind industry. 

 

 Network and organisations within the industries and local competencies have played an important 

role in terms of engaging local workforce (residing within small and medium-sized enterprises) in local 

offshore wind projects. The Danish case suggests that to enable small and medium-sized enterprises 

to play a role in the offshore wind industry, an organisation around these is necessary since the industry 

is characterised by complex structures, networks, and technical specifications, which can be challenging 
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to face. Thus, an organisation, for instance a cluster organisation, which can help SMEs with under-

standing the necessary requirements in the industry and the prerequisites needed for engaging in off-

shore wind projects, can play a vital role in terms of engaging small and medium-sized enterprises.  

 

 Network and connections to other related industries have helped ensure an inflow of competen-

cies and labour when the Danish offshore wind industry was in its infancy. Specifically, Den-

mark’s existing onshore wind industry played a major role in the offshore wind job creation. The 

existing onshore supply chains and the close collaborations established in these resulted in Denmark 

already having competencies in relation to how to build and erect windmills, including connection to the 

grid, thus giving the wind power manufacturers an excellent starting point to enter the offshore wind 

market. In addition, competencies from offshore oil and gas have meant that it was possible to draw on 

knowledge regarding large operations offshore, which differ substantially from building onshore wind 

farms. Moreover, Denmark already had competencies and experience from infrastructure projects (e.g., 

bridge construction) meaning that the offshore wind farms could draw on experience in terms of projec-

tion, planning, and execution of larger infrastructural offshore projects. Thus, drawing on already ex-

isting competencies and skills from other industries has helped ensure an influx of relevant labour 

to the offshore wind industry, especially in the initial stages. Close relations and connections between 

the stakeholders in the Danish industry have helped ensure the availability of both relevant skills and 

competencies. It is suggested that the short distance between stakeholders engaged in e.g., offshore 

oil and gas and onshore wind meant that it was easy for people with relevant qualifications and skills to 

switch between jobs, and in effect the job market they operated in expanded with the introduction of the 

first offshore projects in Denmark. 

 

 In relation to the above key findings, Denmark’s first mover advantage on offshore wind played a 

significant role. The Danish wind power companies were “forced” to look for competencies inside Den-

mark, since none of the competencies could be sourced directly from abroad. Here, the existing onshore 

wind supply chains played a key role since collaboration in the supply chain was already in place. This 

fuelled job creation within the offshore wind industry and also paved the way for additional job creation 

through upskilling of employees coming from other industries. 

 

 The job creation was very much a result of visionary private industry companies. As mentioned, 

the framework conditions for the offshore wind industry focused on ensuring the conditions for industry 

growth, whereas initiatives for securing job creation were not in place. Thus, the job creation happened 

as a result of private companies seeing a market potential for offshore wind (driven by the framework 

conditions). The wind power companies used their existing supply chain network related to onshore 

wind projects to expand into the offshore wind industry, coupled with knowledge from the oil and gas 

industry. Moreover, the wind power companies took it in their own hands to ensure upskilling and train-

ing of new employees coming from other industries and initiated a collaboration with universities thus 

securing future offshore wind competencies. 

 

 With maturity of the industry, specialisation in job types and functions is suggested to play an 

increasingly important role. Results from the Danish case exemplifies how the industry has experienced 

a significant change in the level of technical requirements and level of specialisation needed. This is 
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first and foremost due to the complex composition of technical requirements for building offshore wind 

farms and integrating offshore wind in the grid. Thus, the ability to increase the level of specialisation 

and enable use of increasingly more technical requirements and technical development is important to 

create and retain jobs within the industry. The Danish case is not unambiguous in terms of how it is 

done; both main suppliers, network organisations as well as higher educational and professional insti-

tutions are suggested to be able to play a role.  

 

 In Denmark, local job creation has happened without local content requirements. Job creation in 

the Danish offshore wind industry has happened independently of any local content requirements. On 

the contrary, results presented in the present report suggests that business initiatives and a focus on 

growth, upskilling and specialisation have ensured both industry growth, job creation, as well as reten-

tion. The absence of local content requirements has implied that the wind power companies have had 

the opportunity to focus on growth and not on involving specific local stakeholders. However, due to the 

existing onshore wind value chain collaboration and the fact that wind power companies were able to 

draw on offshore oil and gas competencies, it has often been local stakeholders that have been involved 

and also where job creation has occurred. 

 



 

33 
 

References 

 

Andersen, P. H., Drejer, I., Gjerding, A. N. 2014. Offshore vindindustri i Danmark – organisering og udvikling 

af et spirende forretningssystem. IMPAKT, Institut for Økonomi og Ledelse, Aalborg Universi-

tet:https://vbn.aau.dk/en/publications/offshore-vindindustri-i-danmark-organisering-og-udvikling-af-et-s  

International Energy Agency. 2019. Offshore Wind Outlook 2019. Link: https://iea.blob.core.win-

dows.net/assets/495ab264-4ddf-4b68-b9c0-514295ff40a7/Offshore_Wind_Outlook_2019.pdf 

IRENA 2018. Global Energy Transformation: A Roadmap to 2050. Link: file:///C:/Users/TTA/Down-

loads/IRENA_Report_GET_2018.pdf 

Langkilde, L., Kornum, L. F., Ingstrup, M. B., & Rasmussen, S. (2015). Økosystemet i Offshoreklyngen i 

Region Syddanmark. Syddansk Universitet. Institut for Entreprenørskab og Relationsledelse. Link: 

https://findresearcher.sdu.dk/ws/portalfiles/portal/109902938/_kosystemet_Offshoreklyngen_Syddan-

mark.pdf 

Lemming, J. K., Andersen, P. D., & Madsen, P. H. 1999. Wind power in Denmark. Abstract from School of 

energy studies, Buenos Aires (AR), 23-27 Aug: https://orbit.dtu.dk/en/publications/wind-power-in-denmark 

Megavind. 2013. The Danish Wind Power Hub – Strategy for Research, Development, and Demonstration. 

Link: https://winddenmark.dk/sites/winddenmark.dk/files/media/document/Megavind_-_The_Dan-

ish_Wind_Power_Hub.pdf  

Petersen, F., & Thorndahl, J. 2014. Danske vindmøller til havs. Erhvervshistorisk årbog: https://tids-

skrift.dk/index.php/eaa/article/view/17539 

QBIS. 2020. Socio-economic impact study of offshore wind. Link: https://winddenmark.dk/sites/windden-

mark.dk/files/media/document/Technical%20report-Socioeconomic%20impacts%20of%20off-

shore%20wind-01.07.2020.pdf  

Region Syddanmark. 2017. Den Danske offshore branche – National kortlægning af forretningsområdet. 

Link: https://www.energycluster.dk/wp-content/uploads/2021/02/den_danske_offshorebranche_2017_-_na-

tional_kortlaegning_af_forretningsomradet.pdf  

State of Green. 2021. From Black to Green: A Danish Sustainable Energy Growth Story. Link: 

https://ens.dk/sites/ens.dk/files/Globalcooperation/sog_fromblacktogreen-

report_210x297_v08_web_spreads.pdf 

 

https://vbn.aau.dk/en/publications/offshore-vindindustri-i-danmark-organisering-og-udvikling-af-et-s
https://iea.blob.core.windows.net/assets/495ab264-4ddf-4b68-b9c0-514295ff40a7/Offshore_Wind_Outlook_2019.pdf
https://iea.blob.core.windows.net/assets/495ab264-4ddf-4b68-b9c0-514295ff40a7/Offshore_Wind_Outlook_2019.pdf
file:///C:/Users/TTA/Downloads/IRENA_Report_GET_2018.pdf
file:///C:/Users/TTA/Downloads/IRENA_Report_GET_2018.pdf
https://findresearcher.sdu.dk/ws/portalfiles/portal/109902938/_kosystemet_Offshoreklyngen_Syddanmark.pdf
https://findresearcher.sdu.dk/ws/portalfiles/portal/109902938/_kosystemet_Offshoreklyngen_Syddanmark.pdf
https://orbit.dtu.dk/en/publications/wind-power-in-denmark
https://winddenmark.dk/sites/winddenmark.dk/files/media/document/Megavind_-_The_Danish_Wind_Power_Hub.pdf
https://winddenmark.dk/sites/winddenmark.dk/files/media/document/Megavind_-_The_Danish_Wind_Power_Hub.pdf
https://tidsskrift.dk/index.php/eaa/article/view/17539
https://tidsskrift.dk/index.php/eaa/article/view/17539
https://winddenmark.dk/sites/winddenmark.dk/files/media/document/Technical%20report-Socioeconomic%20impacts%20of%20offshore%20wind-01.07.2020.pdf
https://winddenmark.dk/sites/winddenmark.dk/files/media/document/Technical%20report-Socioeconomic%20impacts%20of%20offshore%20wind-01.07.2020.pdf
https://winddenmark.dk/sites/winddenmark.dk/files/media/document/Technical%20report-Socioeconomic%20impacts%20of%20offshore%20wind-01.07.2020.pdf
https://www.energycluster.dk/wp-content/uploads/2021/02/den_danske_offshorebranche_2017_-_national_kortlaegning_af_forretningsomradet.pdf
https://www.energycluster.dk/wp-content/uploads/2021/02/den_danske_offshorebranche_2017_-_national_kortlaegning_af_forretningsomradet.pdf
https://ens.dk/sites/ens.dk/files/Globalcooperation/sog_fromblacktogreenreport_210x297_v08_web_spreads.pdf
https://ens.dk/sites/ens.dk/files/Globalcooperation/sog_fromblacktogreenreport_210x297_v08_web_spreads.pdf

