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Executive summary

This report, commissioned by Rijksdienst voor Ondernemend Nederland (RVO) and
Topconsortium voor Kennis en Innovatie (TKI) Offshore Energy, provides a comprehensive
analysis of the labour demand and workforce supply for the offshore wind sector in the
Netherlands. The study aims to identify the current and future workforce needs up to 2035,
identify human capital capacity and skill gaps, and propose strategies to align educational

programs with industry requirements to ensure a sustainable and skilled workforce.

With a unique methodology that builds upon the workforce data of all current operators for
operational OWPPs in The Netherlands by 2025 as well as the talent supply data from the
MBO tool SBB and HBO tool RIO, this analysis is giving concrete, first-of-its-kind insights into
the actual human capital capacity gap and skill gap for the Dutch offshore wind market. On
an industry level, FTE insights per relevant role of all current OWPP owners were collected.
On an education level, inflow and outflow data of talent of MBO and HBO were taken into
consideration. This data collection approach enabled an analysis of a cumulative capacity

gap, and the in-depth skill analysis of the most demanded role of technicians.

Key Findings

Talent loss on three levels: Our outcome shows that sufficient talent is interested in
technology (to cover the wind sector's demand) and is also enrolling to the relevant studies
on a MBO education level. However 93% of talent is lost between enrolment and graduation;
and another 89% of talent is lost between graduating in a relevant tech-degree and the talent
that already chooses the wind sector through the elective for wind turbine O&M.

Human Capital Capacity Gap: For the O&M phase of the wind turbines and
offshore substations, for the relevant roles agreed in this research, the demand of human
capital is at least 2.039 FTE until 2035. While the supply from technology -interested and -
skilled students would cover that demand of the industry in 2035 even with a surplus, the
number of students on MBO level who actively choose offshore wind through the elective is
making up less than a tenth. This means, that the actual human capital capacity gap lies
between the talent that specializes for wind during their studies and the demand of the
industry. In this research, this concretely means that there will be a shortage of around
1.870 FTE in O&M workforce in The Netherlands in the year 2035 if wind turbines are
built of 14 MW sizes.

Sector attractiveness: For the roles with a low demand in capacity, the focus in the

offshore wind sector should thus go towards a high retention rate, to reduce the amount of
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relatively trained talent leaving the sector. Industry stakeholders must focus on improving
sector appeal through competitive salaries, professional development programs, and
increased awareness of offshore wind as a viable career path. Additionally, reducing the skill
gap is necessary to increase the retention rate.

Sector awareness: More than 50% of the industry demand for maintenance in offshore
wind and offshore substations are technicians with an MBO or HBO education level.
Compared to other relevant roles, this workforce is by far the most needed and should thus
get increasing attention in the human capital agenda through recruiting strategies for the
talent losses on all levels.

A proactive choice of the offshore wind sector: An intrinsic motivation from the industry
should focus on control mechanisms per talent loss level, which lays the foundation for
higher recruitment and retention successes. Our analysis shows that the quantitative
capacity gap is a foundational challenge, that builds upon an active choice the offshore wind

industry has to make together: to proactively foster talent.

Conclusion

The Netherlands is experiencing rapid growth in its offshore wind sector due to ambitious
national and European sustainability targets. The expansion of OWPPs, driven by the
Offshore Wind Energy Roadmap and the European Green Deal, has created a critical
demand for skilled professionals. This research highlights that a sufficient amount of talent
on MBO and HBO level is interested in technology to technically cover the offshore wind
demand. However, not enough talent is stimulated to end up working in this sector. It is thus
key to profile the offshore wind sector and realize the talent loss to other technical sectors

when not enough focus lies on the market's attractiveness and awareness.

We therefore conclude that further focus on retention and recruitment with a long-term
perspective of upskilling and keeping the talent in the sector has to be fostered through
deepening connections between education and industry, and planning out concrete

strategies to reduce these talent losses.

The following recommendations for education institutions, industry partners and policy
makers highlight how the next phase should look like to reduce the talent losses on all levels
and thus bridge the human capital capacity and skill gap for the offshore wind market in The

Netherlands.
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Research-based recommendations:

It is recommended to conduct follow-up research into the labour demand for the
decommissioning phase of offshore wind turbines, as this phase will become increasingly
relevant in the coming decades and requires the right skills and planning not yet addressed
in current workforce strategies.

We recommend to individually look into the nuclear, solar, hydrogen, and storage
opportunities such as batteries industries as further options on human capital employment
insights, as these relevant energy transition industries are forecasted to fall short of over
200.000 people in the coming years, according to the European Investment Bank (2024).
Possible would also be to connect the employment analysis with looking into the workforce-
saving innovations, as the innovations could strongly affect workforce supply pressures
(Global Wind Energy Council, 2023), and looking into the influence of artificial intelligence.
We recommend to further investigate the skill-gap in the HBO landscape with a focus on LLO
(life-learning-development) and flexibility on industry and education in up-skilling.
Furthermore, it is recommended to investigate the effects on human capital in the context of
a decreasing fossil industry. This should be related to the offshore environment on the North
Sea as well as onshore regarding gas/coal.

We also want to highlight that the human capital demand will continue to grow after 2035 (not
included in this analysis); thus re-calculating a similar outlook for 2050 as Knol and Coolen
have done in 2020

Practice-based strategy development:

To focus on closing the capacity gap in the three levels of talent loss, we recommend the
exploitation and implementation of a roadmap

o Defining challenges / reasons for talent loss in each step

o0 Investigate how to build up a high retention rate and recruitment rate for technicians also
across sectors

o Possibly offer re-skilling / up-skilling opportunities to graduated technicians to transfer into

offshore wind

www.tki-offshoreenergy.nl 7169



Identifying the Dutch Offshore Wind Workforce for 2035

1 Introduction

Due to Dutch, European, and global efforts to combat climate change and transition away
from fossil fuels, the sector of renewable energy, particularly offshore wind, is growing rapidly
in The Netherlands. As this sector is growing fast, so is the issue of the labour market
shortage. By 2030, the renewable energy sector in The Netherlands is estimated to require
around 20,000 and 54,000 additional skilled workers to meet (Sdoukopoulos et al., 2024).
This expansion of the industry calls for a relevantly skilled workforce that is sufficient in both
size and expertise to meet the projected future increase in demand. This workforce is needed
to enable, amongst others, the maintenance of offshore windfarms, as well as for substations
needed for the connection to the onshore grid network. The critical shortage of qualified
professionals in the labour market will cause a growing gap in the future if there aren’t
enough graduates in relevant fields, for instance if the speed of growth in the industry
outpaces the rate at which new workers are trained and enter the workforce (Wang et al.,
2024).

The labour market gap hinders companies' ability to scale operations and meet the timelines
of various Dutch and European regulations, e.g., the Offshore Wind Energy Roadmap (RVO,
z.d.) and the European Green Deal (European Commission, 2021). This is slowing down
industry growth, negatively impacting sustainability goals, increasing costs, and growing
competition around skilled professionals (IEA, 2024). It is therefore of importance for actors
in the industry to timely invest in human capital, as well as for educational institutions to gain

awareness of specific opportunities, needs and demands from the industry.

How the involved stakeholders have been addressing this topic so far in The Netherlands,
and how the long-term vision is looking is shown in Figure 1. This education roadmap was
created in 2024 by ECHT to highlight necessary actions and points of attention to enrich the
human capital development on a national level. Phase one showcases how in the past 10
years, the first initiatives were built up, which focus especially on the content around the wind
industry. Through initiatives such as companies obliging to offering internships to young
talent, as stated in the launched covenant of NedZero (2024), the attention around the
current human capital gap increased. With the background in mind, that the Dutch wind
ambitions are growing rapidly, which is in detail explained in the following chapter, this
attention alone is not enough. Phase two of Figure 1 is highlighting what future aspects are
necessary to look into to actually close the human capital gap. This phase is mainly focusing
on optimizing the current education routes, raising awareness about study paths, increasing

the right skill training opportunities, and arranging realistic learning experiences.
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Figure 1: Education Action Plan Wind Industry

To enable the second phase of this education roadmap, in-depth insights into the current
demand and supply gap are key. Knol (Qeam) and Coolen (ECHT) (2019) have addressed
this topic once before by launching a report for RVO. This report is seen as a first
employment analysis with indications on direct employment regarding the operations and
maintenance (O&M) phases of offshore wind power plants (OWPP). With the insights of this
report, in 2020 an employment outlook and in 2022 an addition to this outlook was conducted
and launched for the timeline until 2030 and 2050. The report recommends ‘the facilitation of
investigations that could define the Dutch educational capacities needed considering the
future employment developments in offshore wind’ (Knol & Coolen, 2020). Since this study
was conducted, the market developed further, asking for a recollection of the data to provide
an insight into the regional differences in labour demand at this moment in time, as well as
taking the increased national ambitions of The Netherlands in the roll-out of offshore wind

into account.

This employment analysis is therefore renewing and enriching the insights of Knol and
Coolen (2019, 2020 & 2022) and building a baseline for the second phase of the education
roadmap. An improved understanding of the current human capital playing field in The
Netherlands is created through a unique methodology. From so-called Learning Communities

(LC) in six Dutch regions, two types of data streams develop:

- First, we compiled the concrete demand of full-time equivalents (FTE) on a specific

level of education, and roles. Through in-person interviews, this data was collected
for all current OWPP owners in The Netherlands as well as TenneT regarding FTE

insights for the grid connection.
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- Second, and different from the first research, this research includes concrete supply

data. While clarity on the industry side is more common, yet still necessary to be
renewed, supply insights from educational institutions are lacking. Primary and
secondary data of the supply side have thus been collected for the two education
routes of Secondary Vocational Education (MBO) and Higher Vocational Education
(HBO).

- With this unique combination of demand and supply insights of the past, this report is

answering how big the current Dutch human capital capacity gap is, and on what

education levels and skills this gap plays out. Furthermore, the data analysis enables

a cumulative future demand and supply calculation. The purpose of this report is

therefore twofold. First, we identify the current and future regional workforce needs in
the offshore wind industry. Second, the perspective of educational institutions is taken
into account to ensure a steady and well-matching supply of relevantly trained

professionals. The process overview with the two data streams can be seen in Figure

2, and is in detail explained in the methodology chapter.

Process Overview

Tier1
MBO & HBO inflow, outflow and offshore
schools wind elective

SKILL GAP
ANALYSIS FOR
TECHNICIANS
Learning CAPACITY GAP (LEVEL 1-4)

Communities ANALYSIS
(Lc's) IN FTE PER ROLE

Figure 2: Process Overview

This report was developed and launched in collaboration with RVO and TKI, executing the
assignment concerning regional differences in labour demand and relevant educational
institutions’ (lack of) insight into which specific skills are needed by the industry per region in
the next ten years. The findings and recommendations are presented with the assumption
that the readers possess a foundational understanding of the industry but require detailed,
evidence-based advice for policy and operational proceedings. The first section of this report
will provide information about the offshore wind industry in The Netherlands, current human

capital gaps, as well as insight into the contemporary Dutch education ecosystem and its
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connection to the industry. The second section, we will elaborate on the research design and
the methodology used for the data collection and analysis. Finally, the third section presents

the results and actionable recommendations tailored to RVO’s objective
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2 Offshore wind in The Netherlands

The Netherlands is at the forefront of offshore wind energy development, playing a key role
in Europe’s transition to renewable energy. With its extensive coastline and strong North Sea
winds, the country has committed to scaling up offshore wind capacity as a cornerstone of its
energy transition strategy. Currently, OWPPs such as Borssele, Hollandse Kust, and Gemini
are already operational, supplying a significant portion of the country’s electricity needs.
Future projects, including IJmuiden Ver, Nederwiek, Ten Noorden van de Waddeneilanden
and Doordewind, will further increase capacity, ensuring a steady supply of clean energy for

industries and households.

2.1 Offshore Wind Energy Roadmap

The Dutch government has set ambitious targets, aiming for 21 gigawatt (GW) of installed
offshore wind capacity by 2030 and over 70GW by 2050, as outlined in the Offshore Wind
Energy Roadmap (Figure 3) (RVO, z.d.). This route chart highlights key projects, including
ongoing developments like Nederwiek (6,000 megawatt, MW) and Doordewind (2,000MW),
with tenders set to be released between 2025 and 2027, which resembles the process by
which companies can apply for OWPP projects at the Dutch government. These projects are
pivotal in meeting the nation's energy transition goals and will significantly boost renewable
energy supply. Furthermore, with this Offshore Wind Energy Roadmap, The Netherlands
aligns with both national climate policies and broader European Green Deal objectives to

achieve net-zero emissions.
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Offshore Wind Energy

Roadmap 21 GW

Figure 3: Offshore Wind Energy Roadmap 21GW

Table 1 showcases the recent playing field of offshore wind energy. The installed,

operational, and planned OWPPs are listed beneath.

Table 1: Overview of Current and Planned OWPPs
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2.2 Grid Connection

Directly connected to OWPPs is the necessity to deliver the created electricity on land. A
transmission system, called the grid connection, is therefore utilized and on a national level
managed by TenneT. These grid connections consist of three components. First, offshore
substations collect the energy from the wind turbines, then high-voltage sub-sea cables
transmit the electricity to onshore connection points, from where the electricity is integrated

into the national high-voltage grid and can be used (Wind op Zee, z.d.).

With the ambitious goals of wind energy on the North Sea, also the system around the grid is
in a phase of growth and change, which makes it a relevant aspect to be looked into for this
employment analysis. While one substation can collect up to 700MW - 900MW of electricity
at this moment, plans range to have substations with a capacity of 2GW each (Memija,
2024b). This is a necessary change to be able to reach the goal of achieving 21GW over 17
offshore grid stations by 2031, considering that as of December 2023, TenneT had
established a total of around 4.666MW with the current substation types (Memija, 2024a).

2.3 Future Offshore Wind Farm Sizes

In recent years, a run was observed in creating bigger, better, and more powerful turbines to
enhance economic efficiency, however, neglecting environmental aspects and long-term
advantages through possible standardisation. As an answer to that, the North Sea Standard
for offshore wind turbines was developed, recommending a minimum installed capacity of
14MW per turbine (NedZero, 2024). This standard aims to optimize energy production while
minimizing environmental impacts, such as underwater noise during installation and
disturbances to marine life. By setting this minimum capacity, the standard also supports
economies of scale, ensuring a more cost-effective approach for OWPPs across the North
Sea. This threshold allows for efficient use of installation vessels and supports long-term
industry goals to meet growing renewable energy demands sustainably.

These different future scenarios around wind turbine sizes also influence the amount of

turbines per farm, and potentially also on the amount of human capital demand per turbine.
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Figure 4 thus showcases how the amount of wind turbine generators (WTG) change for the
future OWPPs, based on the Offshore Wind Energy Roadmap and the North Sea Standard.
Taken into account are the scenarios with the output of 14MW, 16MW, and 18MW.

The expected tendency in Figure 4 shows that the bigger the WTG is in size, the lower the
number of total WTGs is necessary to reach the full amount of MWs of the OWPP at hand.
While this trend is decreasing linearly, it is not yet researched if the same can be said about
factors that have to do with the process around WTGs; especially the amount of FTEs

needed to install, as well as operate and maintain the WTG.

Finding out about whether there is a linear or non-linear connection between the growth of
WTGs and human capital is interesting for several points. First, planning strategies of future
FTE are a lot more precise when knowing the relationship between WTG size and needed
FTE. Second, this can have an influence on standardization of the whole industry,
considering the current human capital gap. We will refer back to the type of connection

between WTGs and FTEs in the result chapter.

Number of Turbines per Project

500
450
400

350
300 B 1dmw
250
B 16mw
200
18mw
150
L I II
5
. N

muiden Ver Nederwiek TNvdW Doordewind

(=R =]

Figure 4: Number of turbines per project

From a recent point of view, it can be summed up that reaching the offshore wind goals until
2023 in The Netherlands was successful. Matching the planning, OWPPs are installed and
operational, showcasing the Dutch front-runner position. On the other hand, however, the
years ahead will be more of a challenge. Delays in tender planning and worries about the
tender process on the industry side, leading to potential low or no applications, are hindering

the continuation of the timeline (Ministerie van Economische Zaken en Klimaat, 2024).
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3 Human Capital Gaps

For realizing the offshore wind goal of 21GW until 2030 and beyond, the developments in
chapter 2 give directions on what has to be achieved and how this can be possible from a
technical perspective. Regarding the social aspect, on who can implement these future
OWPPs, less specific data insights can be found. The majority of research that has been
done is focusing either on an overarching European level or on a wider perspective, for
example, the Dutch renewable energy sector in general. Next to the quantitative insights into
the amount of individual talent, the importance of a good skill-work-fit has grown. In recent
years, research streams on skill-gaps and skill-first approaches have been getting more
attention, in general related to a generation shift in our current economy (LinkedIn, 2023), as
well as in the energy sector regarding (technical) talent (ABN AMRO bank, 2023). This

chapter will summarize the latest results first for the capacity gap, and then for the skill gap.

Capacity Gap

Known so far is that worldwide around 19.500 offshore Operations & Maintenance (O&M)
technicians will be needed (Sdoukopoulos et al., 2024). Wind Europe forecasts around
300.000 new jobs in the European wind industry until 2030 (Santaella, 2024) and in the
Dutch renewable energy market around 20.000 — 54.000 new workers are needed until 2030
(Sdoukopoulos et al., 2024). While some research has been conducted with a focus on
human capital in offshore wind, concrete data fitting to the Dutch market and the current
OWPPs based on the above-mentioned roadmap is rather an immature research field. In the
first employment analysis by Knol and Coolen (2019), the roadmap up to 2023 was taken
into consideration. The one-off cumulative direct employment was stated as 2.480 person-
years for the years 2019-2023 over five construction phases and the amount of recurring
direct employment for the O&M phase as 320 FTE. In 2020, Knol and Coolen further
launched an outlook report, the first indications of offshore wind employment in The
Netherlands until 2030 and 2050. In that report, it is stated that around 420 yearly direct
employment for the O&M phase can be expected. For the years between 2030 and 2050, the
report cumulates 2.760 for the O&M phase (Knol & Coolen, 2020). Considering the long-
term period of the outlook and the fast-moving dynamic surrounding of the industry, the
report explains its limitations in methodology and thus the trustworthiness of the results in
detail. In 2022, Knol and Coolen presented an updated addition of their outlook numbers,
mentioning that a direct employment of 1.200 FTE for O&M is expected throughout the

lifespan of the windfarms built until 2030. Including the windfarms that will be operational until
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2050, they stated a total of yearly recurring 3.000 FTE of direct employment for O&M (Knol &
Coolen, 2022; see figure 5). The reports of Knol and Coolen in 2019 and 2020, and 2022 set
a good baseline on which we can compare our research’s results and enable a backward

control mechanism for the long-term outlook until 2030.

I | :
i '
% ; :
| .
E | |
3 5 :
2 i : Outlook 2050 recurring
£ ! $ direct employment per
. H e year related to O&M as
8 : O&M (additional from 2050 is 3,000 FTE.
.g : windfarms build after 2030)
H ‘
' 1
' 1
H H /.
/4
2023 2030 2050 ~2090
Construction Construction 2030-2050
2023-2030 = 17 GW =485 GwW
. Set of job roles related Job roles not considered
to O&M phase in report of 2020

Figure 5: Direct employment O&M (from Knol & Coolen, 2022)

Beyond 2023, concrete insights of industry partners with specific, concrete FTE amounts per
role based on the current offshore wind projects are, however, not known. Taking the
dynamic development of this industry into account, updating these human capital insights is
of importance for the currently existing OWPPs as well as for the grid connection, which was

added to the scope for the first time.

3.1 Skill Gap

The offshore industry is complex on various levels, also on the type of workforce and their
skill profiles. Already in 2019, DNV stated that around 65% of energy companies’
professionals lack problem-solving competencies (DNV, 2019). The European Investment
Bank highlights that over 80% of companies believe in a skill shortage that has a direct
influence on climate change projects (Ghantous, 2023). And research by FLORES, a
research consortium focusing on the Dutch renewable energy employment, states from
around 900 analyzed vacancies 20% managers, 55% professionals and 19% technicians
were looked for (Sdoukopoulos et al., 2024). Especially, project and stakeholder

management skills for technical occupational profiles are important.

Knol and Coolen included an in-depth analysis of eight competence profiles in their 2019

report, defining two types of skills. Functional competencies refer to the skills regarding the
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job role, scope of work, and phase in which the professional is active. Foundational
competencies focus on social, cognitive, and personal effectiveness competencies. They
conclude that general functional competences are covered in education programs, while
specific functional competences for niche jobs are yet less taught. Matching other research,
also Knol and Coolen (2019) found out that foundational competences are covered, but
rather on an overarching level rather than in detail. Generally, the authors recommend close
collaboration between education institutes and industry partners for closing the skill gap. This
can be fostered by offering work-based learning opportunities such as internships and
apprenticeships (Sdoukopoulos et al., 2024), which more and more companies also start to

offer, seeing the advantages of this type of on-the-job learning (IEA, 2024).
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4 Dutch Education Ecosystem

To understand the connection between demand and supply, thus between workforce and
students, it is crucial to look into the playing field, in which these stakeholders meet and act.
In The Netherlands, education development is led by the ministry of education, culture, and
science (Ministerie van Onderwijs, Cultuur en Wetenschap, OCW). Generally, it is suggested
for education to be connected with the different stakeholders in the industry to enable work-
based learning experiences. Furthermore, collaboration between education institutions and
industry partners enables clear expectations towards students and young professionals
regarding their relevant functional and foundational competence profiles (Knol & Coolen,
2019).

Another recent development that fostered more connection between the Dutch education
and offshore wind industry partners, are the so-called Learning Communities (LC). As the
offshore wind sector in the Netherlands rapidly expands, the demand for skilled professionals
is growing at an unprecedented rate. To bridge the gap between industry needs and
workforce availability, these Learning Communities play a crucial role in connecting
educational institutions with offshore wind companies. These LCs act as hubs where industry
stakeholders, vocational (MBO) and higher education (HBO) institutes, and research
organizations collaborate to develop specialized training programs and practical learning
opportunities. By fostering strong partnerships among Dutch public and private entities,
communities such as these help ensure that educational curricula align with real-world
industry requirements and students are equipped with the technical skills and hands-on
experience needed for offshore wind careers (Wind & Water Works, 2024). Strengthening
this link is essential to maintaining a steady talent pipeline, supporting innovation, and
securing the Netherlands' position as a global leader in offshore renewable energy

developments.

This chapter will dive deeper into the context around the Dutch education system by first
introducing the six LCs as the core of connection. Second, the two education routes of MBO

and HBO will be elaborated with the focus and influence on the offshore wind market.
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4.1 Learning Communities (regions)

A Learning Community is a collaborative network that brings together educational institutions
and industry partners to foster a practical and innovative learning environment. The LCs
provided us with an insight into the educational institutes and activities within the relevant
areas. To connect the schools to the relevant industry organizations in their respective
regions, the industry organizations were selected and classified into regions based on the
geographical location of their relevant activities, being either offshore activities near the
region’s shore or onshore activities in the region directly related to the offshore activities. The
OWPPs associated with five regions correspond to the currently operating wind farms visible

in the Offshore Wind Energy Roadmap for The Netherlands (Figure 3).

Each region therefore includes a set of industry organizations and educational institutions
that operate within the region, allowing for the connection between them to be assessed and
optimized. The following sections provide a detailed description of each region, including the
reasons for its selection and its associated industry organizations and educational
institutions. Figure 6 showcases the Dutch LCs and the corresponding OWPPs matching the

Offshore Wind Energy Roadmap.

@®

Offshore Wind Energy
Roadmap 21 GW -

Figure 6: Learning Community Overview
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411 Region 1: Vlissingen
For the region of Vlissingen, the Zephyros Learning Community has been contacted. Based

on this contact, Scalda and Hogeschool Zeeland were identified as relevant schools in the
region. Scalda is an MBO school, and Hogeschool Zeeland is an HBO school. For the
industry organizations in the region, the focus is on the Borssele 1&2 OWPP, which is in
operation near the coast of the Vlissingen region. For this wind farm, Qrsted is responsible
for the O&M phase. Hence, this organization was adopted as a relevant industry partner for

the region and consulted to obtain the data regarding the current FTE requirements.

41.2 Region 2: Rotterdam
For the region of Rotterdam, Learning Community RDM was consulted. The technical school

STC and Hogeschool Rotterdam were established as relevant schools in the region, with
STC being an MBO school, and Hogeschool Rotterdam being an HBO school. The region of
Rotterdam is not directly connected to an OWPP within the scope of this research. Itis
therefore not directly related to any industry organizations for the objective of this report.
However, the outflow of professionals from the educational institutions within the region is still
regarded as highly relevant for this research, as it concerns relevantly schooled
professionals near the major port region of Rotterdam, which is known for its advanced
maritime industry and strong infrastructure for wind turbine manufacturing, assembly, and

logistics.

4.1.3 Region 3: Scheveningen & Den Haag
The region of Scheveningen & Den Haag concerns the Campus@Sea Learning Community,

which is connected to MBO school ROC Mondriaan and HBO school De Haagse
Hogeschool. Although not directly connected to an OWPP for this research, Scheveningen &
Den Haag serves as a strategic hub for innovation and research, driving advancements in
offshore wind technology and logistics. Graduates from these schools are highly relevant to
the offshore wind sector in Scheveningen and Den Haag due to their relevant education,
practical experience through internships and projects, and direct collaborations with industry

partners and regional employers.

41.4 Region 4: Den Helder & IJmuiden
The region of Den Helder & IJmuiden is connected to Learning Communities METIP and the

Noordzee Learning Community. These two LCs are combined in this research into one
region due to their overlap in industries, stakeholders, and collaborative projects. Several
organizations within the two LCs have already merged efforts or established partnerships,
such as the collaborative foundation of ROC van Amsterdam — Flevoland. The schools within

the region that are connected to the LCs are MBO schools Vonk, Nova College, and ROC
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van Amsterdam — Flevoland, and HBO schools InHolland and Hogeschool van Amsterdam.
Both the wind farms Hollandse Kust Noord (HKN) and Hollandse Kust Zuid (HKZ) fall within
this region. Therefore, Vattenfall (O&M of HKZ) and CrossWind (O&M of HKN) have been

included as relevant industry partners for this region.

Besides the OWPPs currently in operation, the region of Den Helder & I[Jmuiden also plays
an essential role in the future offshore projects necessary to achieve The Netherlands’s goals
of scaling up the offshore wind capacity to a total installed capacity of 21GW. Besides the
OWPP of Hollandse Kust West (HKW), which is currently under construction, the Den Helder
& lJmuiden region will also be home to the planned projects of IJmuiden Ver (6GW) and
Nederwiek (6GW), for which tenders will run between 2024 and 2026.

41.5 Region 5: Eemshaven
The region of Eemshaven is associated with the OWIC Learning Community, connected to

the Gemini OWPP, which is located near the coast of the Eemshaven region. The LC is
connected to MBO school Noorderpoort, as well as industry organization Siemens Gamesa,

which is responsible for the O&M activities of the wind farm.

Like the region of Den Helder & IJmuiden, the region of Eemshaven also plays an important
part in the planned wind farms part of the Dutch Offshore Wind Roadmap. Besides the
700MW to be installed for the Ten Noorden van de Waddeneilanden area, the Eemshaven
region will likely also be home to the area of Doordewind (2GW). This assumption is,
however, based on Doordewind’s geographical location and could, in practice, still turn out to

be operated on through a different base location. Tenders for these projects will start in 2027.

4.2 Education structure

The offshore wind sector in the Netherlands is experiencing rapid growth, creating a strong
demand for skilled professionals. To meet this demand, the Dutch education system plays a
crucial role in preparing the workforce. The current structure consists of MBO (secondary
vocational education) and HBO (higher professional education) programs, offering

specialized training in technical, maritime, and engineering fields relevant to offshore wind.

This report takes the existing MBO and HBO education structure into account to analyse how
well these programs align with industry needs. By comparing educational output with industry
demand, it identifies potential gaps between the number of graduates and the sector’s
workforce requirements. This analysis provides insights into areas where further alignment or
expansion may be necessary to support the continued growth of offshore wind in the

Netherlands.
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The Dutch education system is steered by overarching associations on MBO and HBO level,
and built down in a funnel system with specific classifications for each program/degree,
called CREBO and CROHO numbers. A key distinction between the two education routes is
that HBOs are defining their final curriculum and qualifications on a more specific level,
namely in their domain, while MBO qualifications are standardised on a national level for all
sectors. This enables exclusion and inclusion of MBO programes fitting to offshore wind. For
HBO education, the complexity rises through this dynamic approach, making it important to
keep a bigger margin on possible cross-sector students starting their work in the offshore

wind sector.

In the following chapters, both education routes are explained.

421 WMBO
To understand the extent to which current educational programs align with industry needs, it

is essential to examine the relevant fields from which graduates can enter the renewable
energy sector. MBO (Middelbaar Beroepsonderwijs, or secondary vocational education)
plays a key role in supplying skilled professionals for offshore wind, particularly for the O&M

phase.

The MBO system consists of four levels, ranging from entry-level training to specialized
vocational programs, and offers two learning pathways: BOL (school-based learning) makes
up around 70% and BBL (apprenticeship-based learning) which makes up around 30% (MBO
Raad, z.d.). Many relevant MBO programs focus on technical disciplines such as electrical
engineering, mechatronics, and maritime operations, which are crucial for offshore wind.
These programs are developed in collaboration with industry partners to ensure they meet

labour market demands (SBB, z.d.-a).

In 2023/2024, the overarching association for MBO education, the MBO Raad, launched data
on the inflow of students. Nine sectors are defined by the MBO Raad of which technology
and construction, with around 67 thousand students, are most relevant for the offshore wind

industry (SBB, z.d.-b). This sector resembles around 14% of all MBO sectors.

Table 2 presents the current educational programs relevant to the offshore wind sector,
particularly for the O&M phase. The ‘CREBO Code’ column refers to the unique identification
code assigned to specific MBO programs in the Netherlands, ensuring recognition and

standardization of vocational training.

Table 2: CREBO Code Overview MBO

Technicus elektrotechnische industriéle installaties en systemen 25738
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Eerste monteur elektrotechnische industri€le installaties en systemen 25735
Eerste monteur elektrotechnische installaties in de gebouwde omgeving 25736
Eerste monteur service en onderhoud werktuigbouw 25306
Technicus service en onderhoud elektrotechniek en instrumentatie 25309
Allround technicus voertuigen en mobiele werktuigen 25669
Technicus engineering 25297
Technicus engineering (gewijzigd) 25919
Allround operationeel technicus 25345
Operationeel technicus 25346

Next to the MBO Raad as an overarching association, the Samenwerkingsorganisatie
Beroepsonderwijs Bedrijfsleven (SBB) is looking into how education and work fields can be
better connected. Supported by the education ministry, SBB is amongst other activities also
researching data on inflow and outflow for the MBO education (SBB, z.d.-b). In their recently
launched SBB Tool called ‘Atlas’, national data for the above-mentioned CREBO codes can
be found. The tool is used to analyse the educational landscape relevant to the offshore wind
industry, as it provides comprehensive insights into MBO programs. The categorization by
CREBO codes allows useful tracking of enrolment and graduation numbers and trends,
across different times and regions. As previously mentioned, the relevant CREBO codes
described above serve as a foundation for students entering technical fields, including roles

that could be of relevance for the offshore wind sector.

In addition to the full programs categorized by CREBO codes, an important role in preparing
students for the specific offshore wind industry needs is played by specialized training
modules known as ‘keuzedelen’; in English ‘elective’. The ‘Keuzedeel Onderhoud aan
Windturbines’ (K0350) is an example that equips students with skills directly applicable to
wind turbine (MijnSBB - Kwalificatieregister, z.d.). Students from various technical programs
may find opportunities in offshore wind, while those completing this elective are particularly
likely to enter the sector, which highlights its importance within the education-to-industry

connection.

42.2 HBO
To assess how well current educational programs align with industry needs, it is important to

consider the HBO (Hoger Beroepsonderwijs, or higher professional education) structure and

its role in preparing professionals for the offshore wind sector. HBO programs provide
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practice-oriented bachelor’s degrees that bridge the gap between vocational training and
academic education, equipping students with the technical and managerial skills needed in

the industry.

HBO programs typically last four years and combine theoretical knowledge with practical
application through internships and industry collaborations. In the Netherlands, seven sectors
of HBOs are defined by the overarching association of Universities of Applied Sciences
(Vereniging Hogescholen, VH). The VH represents and includes all 36 Dutch HBOs in their
data collection. Of the seven sectors, ‘bétatechniek’; in English ‘technology’, is most relevant
for the offshore wind industry. During the school year of 2024/2025, 93 thousand students
studied in this sector at 19 universities, which makes up around 20% of the total HBO

students that year (Vereniging Hogescholen, z.d.).

In general, the governance and structure of the Dutch HBO ecosystem are built around the
so-called ‘CROHO codes’, which resemble the classification numbers of HBO programs. The
seven sectors as defined by the overarching VH association, are then divided into Sectoral
Advisory Colleges (Sectorale Advies Colleges, SAC), representing each sector. For the
technology sector, this SAC is called ‘HTNO’, (Hoger Technisch en Natuurkundig Onderwijs)
and combines higher technology and scientific education. A SAC is then structured in
different domains, of which the domain engineering is relevant for the offshore wind industry.
One domain has an overarching domain profile defining competencies and skill profiles
(Bezemer et al., 2022). In the engineering domain, 13 technical programs are classified in
CROHO codes (Opleidingen Engineering, z.d.), which have to mandatorily fit the domain
profile. The specific knowledge outcome of each classified program is defined in the ‘Body of
Knowledge and Skills’ (BoKS). Reviewing the 13 BoKS documents, and in consultation with
expert interviews of the HBO engineering domain, three relevant CROHOs were filtered
(Table 3).

Table 3: CROHO Code Overview HBO

Bachelor Elektrotechniek 34267
Bachelor Engineering 30107
Bachelor Werktuigbouwkunde 34280

These three classified technical programs are very likely to deliver the talent for the O&M
workforce in offshore wind based on the fitting BoKS descriptions. Nevertheless, it is
necessary to mention that due to the core idea of HBO education focusing on wide skills that

can be transferred into several specific work fields, a lot of pathways exist for graduates. The
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number of students who might end up working in the offshore sector, having studied in
another degree, domain or even sector can be high. This makes the HBO education a

complex system that cannot fully define a clear study-work connection.
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5 Methodology

5.1 Research Design

This research focuses on analyzing regional labour demand and supply in the offshore wind
sector within the Netherlands. With a unique combination of FTE insights of all current Dutch
OWPPs and talent flows from MBO and HBO, this report answers how big the current Dutch

human capital capacity gap is, and at what education levels, which type of skill gaps play out.

Furthermore, the data analysis enables a cumulative future demand and supply calculation.

Our research design is therefore identifying the current and future workforce needs up to
2035 following the Offshore Wind Energy Roadmap, considering regional differences due to
varying energy projects, educational infrastructure, and technological innovations.
Additionally, a connection between educational institutions and industry partners will be
fostered through a shared understanding of the current human capital situation. With the
collected data of the past, we can calculate the future demand and supply in several
scenarios. This methodology chapter describes the research process that was followed and

how we decided which data to include and exclude in our analysis.

To get an understanding of the regional differences in labour demand, a distinction of five
relevant regions has been established by TKI and RVO in the beginning of this research.
These regions have been selected based on the Learning Communities in areas relevant to
the offshore wind industry, with a focus on the associated schools and industry organizations
in the region. By categorizing schools and organizations according to these regions,
comparisons and trends can be drawn across different relevant areas. Figure 7 showcases
the process overview, on which this study is based, starting at the Learning Communities.

From the LCs onwards, we follow two lines.

The first line includes the education routes of MBO and HBO in each region of the LCs.
While the aim of getting supply data fitting the skills needed in the offshore wind industry is
clear, the complexity of the Dutch education system and the differences between MBO and
HBO made the data collection less uniform. Chapter 4 describes which technical programs
are most relevant for the offshore wind industry and how the funnel system can be used to
narrow the scope. The CREBO and CROHO classification codes of these technical programs
are displayed in tables in chapter 4. The choice of following this scope was suggested,
supported, and confirmed by TKI, RVO, and education experts. Simply following an MBO or
HBO degree included in this research is however not yet a confirmation that these talents will
also work in the offshore wind sector. The chances are high due to fitting content, but not a

given. To enable a better insight into the amount of supply that has very high chances of also
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picking the offshore wind sector as a future work field, we thus included another level of data
collection. The MBO ‘Keuzedeel Onderhoud aan Windturbines’ gives a direct connection to

offshore wind, and thus resembles a realistic outflow of students who can work offshore.

Parallel to the data collection of the education institutions, industry data was collected
regarding the specific workforce needs of past OWPP projects. Through defining the most
common roles in relevant phases, concrete data on FTE demand was matched. Figure 7
shows this second line at the bottom of the process overview. Similar to the education line,
also for the industry, a certain complexity was to be expected. Usually, four to five key
phases are observed in the lifetime of an OWPP. Those are planning and development,
design and procurement, construction and installation, operations and maintenance (O&M),

and decommissioning (“Youwind Renewables”, 2025; The Crown Estate et al., 2019).

Considering the background of this research with a focus on the regional and national human
capital gap for MBO and HBO education levels and with the aim of long-term employment,
the phase of O&M is the most decisive. Here, technical talent is needed, which should have
a close connection to the work field, and should know how to apply knowledge over a long
timeframe. As the O&M phase lasts around 20-25 years if not longer, the best case scenario
would be to have a close connection to the region and a high retention rate. Furthermore, the
O&M phase is happening offshore under extreme conditions requiring specific additional
skills. Lastly, given the timeline we are in today, data is available for past O&M phases as

wind farms have already been installed and are active in the Netherlands.

While the initial scope of RVO and TKIl also included the installation and decommissioning
phase, we deviated throughout the process in consultation with all parties due to the input
received from the industry. During the installation phase, which lasts around 2 years, teams
are usually transferred globally. Thus, there is no particular interest in connecting the Dutch
education system on a regional level to the installation activities. For the decommissioning,
the moment in time as mentioned above is still too early and would hinder the data collection

process of past data to predict future demand.

Another relevant workforce that needs to be considered when looking into the offshore wind
industry is related to the grid connection. While this is not relevant only to offshore wind, we
included the workforce data for the grid connection. Due to the role of the grid, the successful
use of an OWPP is dependent on the grid connection as described in chapter 2. Lacking
workforce therefore has a massive influence on the efficiency of the whole system. This is
why we included this data next to the O&M phase for the second line of research. We

generally assume that the conditions for both the O&M phase and grid operations are based
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on planned activities, as this can be predicted from past data. Abnormal conditions that might

influence the needed FTEs cannot be foreseen and are thus excluded from this research.

After collecting the data on the human capital supply and demand as described above, a gap
analysis was conducted, enabling insights into which capacity gaps exist and in what
quantity. Referring back to the baseline through the LCs, the results are also presented on a

regional level when applicable, showcasing tangible insights for all involved stakeholders.

Lastly, the roles with the highest quantity were taken into account for a skill gap analysis,
independent of the education level. As by far technicians are needed the most, and in
practice, four levels of technicians can usually be found, we focused this skill gap analysis on
the similarities and differences of these four levels. Based on the competence framework of
Knol and Coolen (2019) and qualitative interview insights with the industry partners, a
competence profile on functional and foundational skills was developed for the four levels of

technicians, fostering a deeper understanding of the skill gap at hand.

The data collection and analysis are further elaborated in the following chapters. Similar
methodologies to the one introduced in this research were used in the first employment
analysis of Knol and Coolen (2019) and the Global Wind Workforce Outlook 2024-2028

(Wang et al., 2024), reassuring a validate process.

Data Collection & Analysis

outflow and offshore wind elective
Tier1

MBO & HBO MBO: Inflow & outflow data from SBB Atlas Tool
schools & primary data through survey on elective SKILL GAP ANALYSIS
"Keuzedeel Onderhoud aan Windturbines™ FOR 4 TECHNICIAN
HBO: Inflow & outflow data based on RIO tool LEVELS

Zoomr-in on functional and
foundational skills based on
CAPACITY GAP ANALYSIS Knol & Coolen (2019)

. IN FTE PER ROLE framework for each level of
Learning demanded technicians

Communities Caleulation model based on

(l.cls) polynomial regression

Figure 7: Data Collection & Analysis Overview
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5.2 Data collection

Matching the above-described research design, this chapter elaborates on how the data
collection phase looked like for this employment analysis. In general, secondary data and
primary data were collected. For the latter, the choice of participants and the collection
process of qualitative and quantitative data are described. In both lines, the choice of content
for the survey and interview guide based on the TOR of RVO and TKI, including regular
update meetings in this constellation to review the process and adjust the scope if necessary.
Furthermore, industry experts reviewed the choice of roles for the O&M phase, the CREBO
and the CROHO numbers fitting to the needed skill sets, the surveys, and the interviews. The

first report of Knol and Coolen (2019) gave additional insights into possible questions.

5.21 MBO Data Collection
To analyse first the enrolment and second the graduation trends in MBO programs relevant

to the offshore wind industry, the two complementary data sources previously described in
chapter 4 are employed: secondary data with the SBB’s ‘Atlas’ tool, and primary data in form
of a survey targeting MBO institutions that offer the ‘Keuzedeel Onderhoud aan

Windturbines'.

Information about this elective is gathered through survey data, unlike the full MBO programs
listed in Atlas, as this information is an elective component rather than a separate

qualification.

By consulting SBB’s ‘Atlas’ tool, insight is gained into structured data on MBO enrolment and
graduation numbers. This way, trends over multiple years and across different regions can be
tracked, which offers a comprehensive view of student participation in relevant MBO
programs. Data from Atlas is extracted and analysed to understand the overall supply of

graduates who may enter technical fields, including offshore wind-related industries.

Since ‘keuzedelen’ are elective modules instead of standalone programs, they are not
included in SBB’s ‘Atlas’ dataset. To obtain similar data on student participation in the
‘Keuzedeel Onderhoud aan Windturbines’, a survey was conducted among MBO institutions
that offer this specialization, collecting information on enrolment numbers, completion rates,
and regional distribution, ensuring comparability with SBB’s ‘Atlas’ data for full programs. The
survey was filled out by Nova College, STC Group, Noorderpoort, Scalda, and ROC van

Amsterdam.
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By combining these two data sources, a detailed and structured overview of how MBO
programs contribute to the offshore wind workforce is gained. SBB’s ‘Atlas’ tool captures a
broader group of technical graduates, while the survey provides targeted insights into
students who receive specialized training for wind turbine maintenance. The data was

collected in February and March 2025, and based on the school year from 2019-2025.

5.2.2 HBO Data Collection
Chapter 4 explains the ecosystem around HBO education in The Netherlands and the choice

of 3 CROHOs included in this research based on a qualitative interview with the engineering
domain. Similar to the SBB Atlas tool, HBO data is tracked in the RIO tool. Based on the 3

included CROHOs, secondary data was conducted.

Compared to the MBO data collection, the HBO data is, however, seen from a slightly
different perspective. A key distinction between the MBO and HBO education is that HBOs
define their final qualifications on the domain-level and are not given an overarching
standardised curriculum. Additionally, due to a more loose connection between degree and
work field and the tendency to follow the job location-wise, we refer to the HBO data on a

national level only.

The assumption of a high amount of cross-sector talent working in the industry is given and
has to be acknowledged as a limitation. This data is based on the school year from 2018-
2025 and was conducted in March 2025.

5.2.3 Industry Data Collection
Regarding the industry partners, data was included of those that are connected to one of the

LCs and thus connected to the Offshore Wind Energy Roadmap. Several partners were
chosen for the O&M phase, and interviewed with a qualitative set of questions to understand
the reasoning behind quantitative data on FTE demand. The data used for the analysis
represents observed workforce requirements for turbines with capacities of 4AMW (Gemini),
4,3MW (Windpark Fryslan)', 8MW (Borssele 1&2) and 11MW (Hollandse Kust Noord & Zuid).

These values include FTE requirements for the O&M phase per turbine.

Specifically, FTEs were categorized based on the different roles per phase and the education

level needed (MBO or HBO) to perform the tasks belonging to a specific role. The data was

" Due to the unavailability of Vestas data (being a non-Dutch company), Borssele 3 and 4 was excluded.
Consequently, Windpark Fryslan was included to ensure reliable results and provide a consistent data point for
the trend lines.
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obtained through surveys and interviews with leading industry stakeholders, including
Vattenfall, Siemens Gamesa, Jrsted, CrossWind, and reflects the workforce demands at
existing OWPPs. For the grid connection, interviews were conducted with TenneT. The data

was collected in the timeframe of November 2024 until March 2025.

Next to the quantitative FTE insights gathered from the mentioned industry stakeholders, we
also followed up to gain data for the qualitative skill gap analysis for the four levels of
technicians. We therefore sent Knol and Coolen (2019)’s final overview of functional and
foundational competencies to each participant and asked to take out and add skills for each
technician level. The industry partners were also given the chance to further comment on
each skill. Lastly, qualitative insights were also (in)directly gathered during the survey and
interviews, which will be analysed together with the skill gap insights. The data for the skill

gap analysis was collected after the quantitative capacity gap analysis, in March 2025.

5.3 Data Analysis

To provide an insight into the current and future regional demand for labour in offshore
renewable energy in The Netherlands, this report aims to estimate the FTE workforce
requirements for future offshore wind. The future requirements are calculated for three
scenarios of turbine capacity, being 14MW, 16MW or 18MW per turbine, based on the North
Sea Standard recommendations for a minimum installed capacity of 14MW per turbine
(NedZero, 2024) as explained in chapter 2. The analysis for the capacity gap focuses on the
required labour for the O&M phase of the turbine lifecycle, as well as the labour required for
the maintenance of grid cables and substations. The calculation used in this research is
based on FTE per structure, being a turbine or foundation, deviating from the previous

research and literature which uses FTE per unit of capacity (MW).

The following formula is used:
FTE per turbine x amount of turbines = total FTE for OWPP (depending on and specified per
scenario 14MW, 16MW, 18MW)

The FTE per structure was chosen because the owners, operators, and primary contractors
stated in interviews that their internal employment estimates are based on the number of
turbines required to be manufactured, installed, or operated. To determine the relationship
between turbine capacity and FTE requirements, a polynomial regression model was

applied.
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5.3.1  Calculation Model: Reasoning for Polynomial Regression

As previously mentioned, a second-degree polynomial regression was chosen to model the
relationship between turbine capacity and FTE requirements, based on its flexibility in
calculating non-linear trends in data. The expectation for the industry observations is that,
while FTE requirements increase with turbine capacity, they do so at a decreasing rate,
suggesting that the required FTEs per turbine relatively decrease with a growing capacity of
the turbine. As polynomial regression is used to fit a curve to the existing data points, it can
effectively capture this non-linear phenomenon (Spanton, 2023). A second-degree
polynomial was fitted to the observed data. A second-degree polynomial is a mathematical
expression of the form ‘y = ax? + bx + ¢’, where a, b and ¢ are constants, and x is the
variable, producing a parabolic curve when visualized in a graph. In this case, y is the FTE
per turbine, and x is the turbine capacity in MW. The coefficients a, b and c are calculated
from the observed data, and are determined using the LINEST function in Microsoft Excel,
which calculates the statistics for a polynomial by returning coefficients based on the set of
data points. Inputting the future capacities of 14MW, 16MW and 18MW into the polynomial

equations makes it possible to predict the corresponding FTE requirements.

The observed data, the polynomial trendlines and the predicted values for the future capacity
scenarios are visualized in Chapter 6 to show the trend for the O&M phase. The graphs aim
to provide an understanding of FTE growth as turbine capacities increase, including the

predicted workforce requirements for future scenarios.

5.3.2 FTE Allocation Method for Grid Substations
To realistically allocate O&M FTEs across grid substations, a weighted model based on

diminishing marginal labour need was used. Earlier substations require more new personnel,
while later ones increasingly benefit from existing infrastructure and shared labour pools, as
supported by WindEurope (2019) and the IEA (2020).

This way, the total FTEs match TenneT’s observed and projected requirements (53 by 2025
and 151 by 2035), while realistically distributing labour demand based on industry best

practices and academic modelling.

5.3.3 Data Integrity and Flexibility
The methods and formulas described were designed to be adaptive to updates in the

dataset, ensuring that the analysis will remain accurate when data changes. Microsoft Excel
was used to create structured tables with integrated formulas, allowing for a simple input of

observed FTE values for different turbine capacities. The polynomial regression formulas
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included in the spreadsheets automatically calculate the coefficients and, based on these,
return FTE predictions for the future turbine scenarios of 14MW, 16MW and 18MW. This way,
any changes in the data are immediately reflected in the results, reducing risk of calculation

errors.

5.4 Data Ethics & Quality of Data

To ensure consistency, trustworthiness, and transferability of this research design, several
measures were taken. First, through collaboration and clear alignments with RVO and TKI,
we have ensured changes to the scope or timeframe were noticed and formally accepted.
Due to the dynamic nature and high dependency on external stakeholders giving insight into
sensitive data, this flexibility was of high importance. The methodology as a whole, as well as
the survey and interviews, were reviewed by experts of the industry, of MBO and HBO.
Lastly, all collected data was sent back and confirmed by the participants through a member
check. These measures together thus ensure high-quality data on which this research is built

upon.
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6 Results

The following chapter is showcasing the results of this research. As chapter 5 elaborates, two
lines are included in the research design; the industry line and the education line. First, we
focus on the industry demand, including a description of the observed data based on the
current OWPPs, as well as an extensive analysis on the three future scenarios as described
in chapter 2. The cumulative demand trends are described in connection to the regional
differences and educational levels. After elaborating on the human capital demand, this
chapter continues with the supply results in a similar manner. First, the collected data is
showcased divided between MBO and HBO. Second, the cumulative calculation of the future
workforce is described. Together, these results summarize the first human capital gap

defined in chapter 3; namely, the capacity gap.

To zoom-in on the skill gap, based on qualitative data, the four roles with the highest
quantitative demand are analysed in the last part of this result chapter. The focus lays on

functional and foundational competences.

6.1 Human Capital Demand

6.1.1 Overview of Observed Data
The observed data used as the basis for this analysis includes FTE requirements for turbines

of varying capacities across the O&M phase of the turbine lifecycle, as well as the FTE
requirements for the O&M phase of the offshore substations necessary for the collection and
connection of offshore power to the onshore grid network. Table 4 summarizes the observed
FTE values for turbines with capacities of 4MW, 4,3MW, 8MW, and 11MW?. As described in
the methodology section, these values were collected through interviews and surveys with

industry stakeholders Siemens Gamesa, Jrsted, Vattenfall and CrossWind.

Table 4: Summary FTE values per turbines

Turbine capacity (in MW) g O&M FTE per Turbine R O&M FTE per M\ig

4 0,51 0,13
4,3 0,51 0,12
8 0,59 0,07
11 0,84 0,08
14 1,27 0,09
16 1,65 0,10
18 2,10 0,12

2 All collected data represents a full control situation by the organization in question, and represents planned
routine maintenance, not unplanned corrective maintenance.
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The observed data in the table illustrates a clear trend: as turbine capacity increases, the
required FTE per turbine also grows, and notably, this growth is not linear but exponential.
Contrary to expectations, the rate of increase in FTE accelerates as turbine size expands.
This indicates an increasing marginal growth in labour requirements, meaning that larger
turbines not only demand more workforce for O&M per unit, but also require more labour per
installed MW. As such, scaling up to higher-capacity turbines does not yield labour efficiency

gains; instead, it results in a higher overall labour demand relative to the capacity added.

Table 5: FTE overview in regard to MBO & HBO

MBO HBO
Gemini 4AMW Eemshaven O&M 58 8
Borssele 1&2 8MW Vlissingen O&M 35 4
Windpark Fryslan 4,3MW - Oo&M 37 8,5
HKZ & HKN 11MW Den Helder & ljmuiden O&M 123 27
Substations O&M 49 4
Total 0&M 302 51,5

The data in Table 5 highlight a distinction between the number of MBO- and HBO-trained
FTEs required for the O&M phase. Across all turbine capacities, the demand for MBO-trained
talent remains consistently higher than for HBO-trained talent. This reflects the nature of the
tasks involved, where most of the work relies on specialized MBO skills rather than HBO
expertise. Contrary to expectations, trendline predictions reveal that FTE requirements per
MW actually increase with larger turbine capacities, more noticeably so for MBO-trained
workers. This suggests that as turbine technology advances, the demand for technical,
hands-on expertise grows disproportionately, leading to a steeper rise in MBO-trained FTEs

per MW compared to their HBO-trained counterparts.
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6.1.2 Polynomial Regression and Predicted FTE Requirements
Based on the observed data, second-degree polynomial regressions were applied to model

the relationship between turbine capacity and FTE requirements for the O&M lifecycle phase.

Table 6 shows the regression equations and their coefficients.

Table 6: Regression Equations and their Coefficients

coefficients

O&M Total 0,009476593 -0,095011185 0,739535784
MBO 0,003611628 -0,017087117 0,444421682
HBO 0,005864965 -0,077924068 0,295114102

The trendlines resulting from the regression show a non-linear relationship between turbine
capacity and FTE requirements, characterized by increasing growth rates as turbine size
increases. This is reflected in the Turbine Growth Factor (TGF), which suggests an
accelerating demand for labour with each step up in capacity. Figures 8 and 9 illustrate this
trendline specified per installed turbine and per installed MW, displaying both the observed
data points and the predicted values for the 14MW, 16MW, and 18MW turbines. Rather than
indicating labour efficiencies at scale, the trend suggests that larger turbines introduce

complexities that drive up staffing needs at a faster rate.

O&M FTE per Turbine Trend

2,5

1,5

@ Observed Data
A Predicted Data

0,8151

05 @ -

Required FTE per Turbine

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Turbine Capacity (in MW)

Figure 8: Trendline for O&M — Turbine Level
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O&M FTE per MW Trend
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Figure 9: Trendline for O&M — MW Level

The graph illustrates the relationship between turbine capacity and the required FTEs,
incorporating both the observed data and the projected scenarios for 14, 16, and 18MW
turbines. Consistent with the observed data, the trendlines reveal that the required FTEs per
turbine grow as capacity increases, and importantly, this growth is accelerating rather than
decreasing. This indicates that larger-capacity turbines are less labor-efficient, requiring not
only more FTEs per turbine but also more FTEs per installed MW. As turbine size scales up,
the operational demands appear to grow disproportionately, challenging the assumption that

bigger turbines would reduce workforce intensity.

This result suggests the opposite of what we initially hypothesized: That larger turbine
capacities would lead to improved labour efficiency. This divergence from expectations can
be attributed to several factors.

The FTE numbers mainly concern Hands-On Tool Time (HOTT), excluding travel time to and
from OWPPs. In practice, OWPPs located further offshore require longer travel times, which
can affect how maintenance activities are planned and staffed. For more remote OWPPs,
FTEs could be higher due to longer boating time or longer on-site shifts, leading to more
FTEs per turbine. Additionally, the transportation method (either Crew Transfer Vessels
(CTVs) or Service Operation Vessels (SOVs)) impacts the efficiency of maintenance, as
SOVs remain on site for longer times, and house crews onboard, which reduces downtime

and increases HOTT efficiency for more remote OWPPs (WindEurope, 2019).

Another factor is the division of maintenance responsibility, as some of the operators we've
interviewed manage the maintenance fully in-house, and others share the duties with the

original manufacturer (often due to warranty periods). This divided responsibility can cause
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some coordination inefficiencies or double roles, and often require extra management and

communication, leading to more FTEs (Peters, 2015).

As previously described in the Methods chapter, the data collection for this study included
responses from only four different offshore wind operators. A small sample size makes it
more difficult to generalize findings, and increases the risk of outliers affecting the trendline.
Organizations might have different philosophies when it comes to staffing, and these
individual approaches would likely be normalized with a larger number of respondents
(Bryman, 2016).

Lastly, the number of turbines per OWPP can significantly influence labour requirements as
well. Larger OWPPs could benefit from economies of scale, allowing more efficient use of
staff and equipment across turbines. However, larger farms may also have more complex
logistics, due to intra-farm distances or the possibility of having to travel back and forth more
often (Shafiee & Dinmohammadi, 2014).

6.1.3 Education-Level Analysis
For a more detailed breakdown of the results, the FTE requirements were categorized by the

required level of education. Figures 10 and 11 summarize the total observed and predicted
FTEs per education level (MBO and HBO) for the turbines of different capacities. The
trendlines in these graphs highlight the predicted workforce needs in future scenarios and
demonstrate how increasing turbine capacity affects labour efficiency across different

qualification levels.

6.1.3.1 MBO
O&M MBO FTE per Turbine Trend
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Figure 10: Trendline for MBO
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6.1.3.2 HBO
O&M HBO FTE per Turbine Trend
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Figure 11: Trendline for HBO

The graphs reveal that both MBO and HBO workforce requirements follow a similar pattern
to the overall FTE analysis: as turbine capacity increases, the number of FTEs required per
MW also increases, indicating a decline in labour efficiency. This effect is particularly strong
for HBO-trained workers, whose demand per MW rises more steeply compared to the MBO
numbers. While the overall distribution between MBO and HBO qualifications remains
relatively stable, the increase in HBO FTEs suggests that larger turbines place greater
demands on higher-level expertise, possibly due to increased complexity or the need for

more technical oversight.

6.1.4 Timeline of Total FTE Requirements

Expanding on the previous per-turbine FTE analysis, the following graphs illustrate the total
workforce requirements for the O&M phase of OWPPs in The Netherlands. The calculations
for these graphs are based on the Dutch Offshore Wind Energy Roadmap, determining the
numbers of turbines needed for each capacity scenario and multiplying this by the FTEs
required per turbine. A table showcasing the exact total FTE numbers can be found in
appendix A. The resulting timelines show how total workforce demand evolves under the
three turbine capacity scenarios, providing insight into future labour requirements. The data
up until 2024 reflects real industry-sourced data, while the data from 2025 onwards reflects
predictions based on the calculated FTE per turbine and the planned offshore projects as
described in Chapter 2.1, explaining the strong increase from 2029 onwards (many offshore
projects start O&M in these years). Notably, the analysis also accounts for workforce needs

related to grid substations?®, ensuring a more comprehensive view of ongoing operational

3 The 14MW, 16MW and 18MW Scenario FTE lines represent total cumulative FTESs, including those associated
with grid substations. The line labeled “Grid Substation Share” is not a separate or additional total, but rather
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demands. Figure 12 summarizes these projections, combining observed and predicted data

for all turbine capacities per phase.
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Figure 12: Total O&M FTE Requirements NL
The graphs reinforce the trend observed in the per-turbine analyses: higher-capacity turbines

lead to a notable increase in total FTE requirements of over 22%, reflecting a decline in
labour efficiency. Rather than reducing workforce needs, advancements in turbine size
appear to introduce added complexity and operational demands that increase staffing
requirements. The differences between capacity scenarios demonstrate how increasing
turbine size directly impacts labour planning, with higher-capacity scenarios requiring more

FTEs across all relevant regions in The Netherlands.

As described in chapter 4, the currently planned future OWPPs are likely to fall within the
Den Helder & IUmuiden and Eemshaven regions. The following sections therefore detail how
the predicted FTE requirements displayed above are distributed across these two regions,

based on the future OWPP roadmap outlined in chapters 4 and 5. By breaking down total

highlights the portion of the overall FTEs specifically allocated to substation O&M, based on industry-sourced
data. It is presented to provide insight into the role of substations within the broader labor demand.
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workforce demands for the O&M phase per region, the graphs in Figures 13 and 14 provide
a more localized perspective on labour needs. As with the national-level analysis, the data
highlights how turbine capacity influences total FTE requirements over time, offering valuable

insights for workforce planning®.

6.1.4.1 Den Helder & I[Umuiden
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Figure 13: O&M FTE Requirements Den Helder & IJmuiden

4The 14MW, 16MW and 18MW Scenario FTE lines refer to cumulative FTE numbers, meaning they already
include the substations’ additional FTEs. The line referring to the substations is simply meant to showcase what
share of the FTEs is related to the grid network.
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6.1.4.2 Eemshaven
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Figure 14: O&M FTE Requirements Eemshaven

These regional graphs confirm the overall trend observed in the national analysis: larger-
capacity turbines are associated with higher total FTE requirements, indicating a decline in
labour efficiency. Both regions follow a similar pattern, with workforce demand growing
cumulatively as new OWPPs begin O&M activities. The differences in workforce demand
between the regions reflect the varying scale and timeline of planned projects, emphasizing
the importance of region-specific labour strategies and gap analyses. As larger turbines drive
up staffing needs, ensuring that the right expertise is available in the right locations becomes

increasingly critical for the successful maintenance of OWPPs.

6.1.5 Summary of Key Results for Human Capital Demand

In summary, the results demonstrate a clear relationship between turbine capacity and FTE
requirements: as turbine capacity increases, the total number of FTEs required also

increases, indicating a decline in labour efficiency. Contrary to expectations, larger turbines
not only demand more labour per turbine but also more FTEs per installed MW, highlighting

the operational complexity associated with higher-capacity technology.
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The demand for MBO-qualified personnel remains consistently higher than for HBO-qualified
personnel across all scenarios. However, the increase in FTE requirements is more
pronounced for HBO-trained workers, suggesting that larger turbines intensify the need for
advanced technical oversight and higher-level skills. Despite this shift in intensity, the overall

proportional distribution between MBO and HBO roles remains relatively stable.

From a workforce planning perspective, the timeline analysis shows how O&M workforce
requirements grow and then remain stable over time, reflecting the long-term operational
commitments of OWPPs. This highlights the importance of planning for sustained regional
labour availability, with a strong focus on upskilling and maintaining a qualified workforce

capable of meeting the demands of increasingly complex offshore wind industry.

6.2 Human Capital Supply

6.21 MBO

To assess the future labour supply for the offshore wind industry, we analyzed enrolments,
graduate numbers, and participation in the 'keuzedeel onderhoud aan windturbines' across
the four provinces that contain the five regions. The data, provided by SBB
(Samenwerkingsorganisatie Beroepsonderwijs Bedrijfsleven), includes historical figures from
the past five years, based on which trend projections until 2035 have been calculated®. A

table showcasing the exact total supply numbers can be found in appendix B.

6.2.1.1 Enrolment Trends

The enrolment numbers in the relevant MBO programs have shown a steady increase across
all four provinces, as well as in the total regional overview (Figure 15). This suggests a
growing interest in these programs, which could indicate a positive trend for future labour
supply®. However, a key limitation is that several new programs have been introduced in
recent years. The enrolment trendline may therefore present a steeper increase than what
will realistically continue in the long run, as early-stage rapid growth often stabilizes over

time.

5 For the purposes of analysis and visualization in this report, any data points reported as "<10" due to privacy
considerations have been approximated as 5. This value was selected as a representative average within the
given range and is used solely for estimation in calculations and graphical representations.

& Enrolment figures represent the total number of students enrolled during a given year, including those who
began their studies in previous years and have not yet graduated. As a result, enrolment numbers may appear
significantly higher than graduation figures for the same year.
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Total Enrolments in All Regions
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Figure 15: Relevant MBO Enrolments Development Across All Regions

6.2.1.2 Graduation Trends
Graduate numbers have also risen across all provinces, as shown in Figure 16. However, the

increase is not as steep as the enrolment trendline. This is due to the fact that many of the
students enrolled in the recently introduced programs have not yet completed their studies.
Since MBO programs typically take multiple years to complete, we expect that the graduation
numbers will begin to reflect the increased enrolments in the coming years. This means that
the actual supply of graduates in the future may exceed the trendline projection.

Another consideration is that not all enrolled students complete their programs. While the
increasing number of graduates suggests a strengthening workforce pipeline, the final

contribution to the offshore wind sector depends on actual retention and employment choice
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Figure 16: Relevant MBO Graduates Development Across All Regions
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6.2.1.3 Keuzedeel Onderhoud aan Windturbines Trends

The participation in the offshore wind-related 'keuzedeel onderhoud aan windturbines' varies
more significantly by province (Figure 17). While the total regional trendline indicates an
increase, provinces like Groningen and Zuid-Holland have seen a decline in recent years.
This could be due to shifts in student preferences, availability of elective options, or
competing specialization tracks.

It is important to note that while students taking this elective program are more likely to enter
the offshore wind industry, participation in this module is not a strict requirement. Conversely,
there may also be graduates who enter the industry without having completed the elective,

meaning that labour supply cannot be assessed solely based on this indicator.

Total Keuzedeel Enrolments in All Regions

200
180

160

140
120 -

Eemshaven

100

80 Den Helder & Jmuiden

60 W Rotterdam/Scheveningen & Den Haag
40 m Vlissingen

ay > 3 © A\ D O O &N A Ne)
RUFUSN RO B BV S S S n& & T $
Q\/ ‘\\V n\/f{’\/ﬁbl\l \V (’)\ /\\ no\)\/n,)\/ Q\/n\(n"\/ n\/ >\/

LG N G G QI g g W6” &

Figure 17: Keuzedeel Enrolments Development Across All Regions
6.2.1.4 Implications for Labour Supply
These graphs are crucial in understanding the potential workforce pipeline for offshore wind.
By comparing the projected graduate numbers with industry demand, possible gaps in
workforce availability can be identified. This way, policymakers, educators and industry
stakeholders can anticipate challenges in meeting future labour needs and develop targeted

strategies to attract and retain talent in offshore wind.

In practice, the increasing enrolments and projected graduate numbers indicate a growing

pool of potential workers for the offshore wind industry. However, despite this positive trend in
graduate numbers, the industry continues to face labour shortages. This suggests that many
graduates are choosing alternative career paths, highlighting the need to make offshore wind

a more attractive employment option.
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The decision to enter the offshore wind sector, like any sector, is influenced by many factors
such as progression opportunities, working conditions and job security. Interviews with
industry actors confirm this observation, as the importance of sector attractiveness in
retaining skilled workers was mentioned frequently. To bridge the gap between supply and
demand, industry stakeholders must not only focus on recruitment, but also on improving
sector appeal through competitive salaries, professional development programs, and

increased awareness of offshore wind as a viable career path.

This can be achieved, for example, through collaborations between industry parties and
educational institutions. During the industry interviews, initiatives such as guest lectures,
internships, field days and training opportunities were highlighted to potentially help students
gain a clearer understanding of the sector and its career prospects. Strengthening these
connections between education and industry is and will be essential in ensuring that the
offshore wind sector remains an attractive and accessible career choice for graduates.
Without such efforts, the industry may continue to face labour shortages despite the

increasing number of graduates in relevant fields.

6.2.2 HBO

To evaluate the future labour supply for the offshore wind industry from HBO programs,
enrolment and graduation data from three relevant HBO programs over the past five years
were analysed. This data was sourced from the ‘Vereniging Hogescholen’ database in
coordination with the HBO Engineering domain. Unlike MBO programs, HBO studies are
assessed at a national level due to the greater mobility of HBO students and graduates, who
are more inclined to relocate for education and employment opportunities (Knol & Coolen,
2019).

6.2.2.1 Enrolment and Graduation Trends

Over the past five years, both enrolments and graduations in the three relevant HBO
programs have exhibited a declining trend (Figure 18). This decrease is concerning, as it
suggests a diminishing pipeline of HBO-educated professionals entering the workforce,
which could impact the availability of skilled personnel for the offshore wind industry.
However, despite the observed decline in HBO enrolments and graduations, it's important to
contextualize this within the industry’s workforce composition. The majority of roles in the
offshore wind sector, particularly technical positions, are typically filled by MBO-educated
technicians. According to Knol and Coolen’s employment analysis of the Dutch offshore wind

sector (2019), a substantial amount of direct employment is related to MBO education levels,
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indicating that while HBO graduates contribute to the industry, the demand for MBO-level

technicians is significantly higher.
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Figure 18: Relevant HBO Enrolments and Graduates Development

6.2.2.2 Implications for Labour Supply
The declining enrolment and graduation figures in relevant HBO programs present a

potential concern for the offshore wind industry’s access to HBO-educated professionals.
However, given that the sector predominantly relies on MBO-level technicians, the immediate
impact may be limited. Maintaining a balanced workforce with a mix of educational
backgrounds is crucial for the industry’s long-term leadership nevertheless. Therefore,
initiatives to promote HBO programs related to offshore wind, such as enhancing sector
visibility and aligning curricula with industry needs, remain important to ensure a

comprehensive and skilled labour force for the future.

6.3 Skill Gap Data

Next to the capacity gap, data was collected on the skill gap. As technicians are the most
demanded role in the industry, we focused the skill analysis on this workforce. Technicians in
the offshore wind sector are usually hired on four levels, which builds the foundation for this
analysis as well. As described in the methodology chapter, we asked the participants to
indicate based on Knol and Coolen (2019)’s competence overview which skills are relevant
for technicians from these four levels. Furthermore, we summarize the results on current
collaboration between education and industry stakeholders which is influencing how the skill

gap plays out in a realistic work scenario.
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6.3.1 Current Industry-Education Collaborations

As previously mentioned, strengthening collaborations between industry actors and
educational institutions is a key strategy to enhance sector attractiveness and bridge the gap
between supply and demand, as well as the gap in required skills between education and
practice. Insights from interviews with industry representatives confirm that several
collaborative efforts are already in place to connect students with the offshore wind sector.
Most industry organizations interviewed are actively engaged in initiatives such as guest
lectures, company visits for students, internships, and providing input on curriculum
development. Additionally, job fairs serve as an important bridge between graduates and
employers. Some companies also support cross-sectoral re-education programs, allowing
professionals from other industries to transition into offshore wind careers.

While these collaborations provide useful opportunities and practical experience for students,
further expanding (and potentially structuring) these initiatives could strengthen their impact.
Ensuring that students often engage with industry professionals will help align educational
programs with labour market needs and encourage more graduates to consider offshore

wind as a career option.

6.3.2  Skill Analysis of Offshore Wind Technicians
Based on the results of Knol and Coolen (2019)’s extensive competence analysis, we were

able to ask the OWPP owners to review these skill competencies and take out or add other
relevant skills needed on a functional and foundational level. Generally, the fully presented
competencies framework is expected by most companies for the highest level of technicians.
Level 1-3 technicians need part of these skill sets, which are described below. Table 7 at the
end of this chapter showcases the skill comparison between the levels (based on the

average of the data).

Level 1 technicians (or basic technicians) work under supervision (e.g. for technical
maintenance) and are generally not asked for quality control, HV switching or major repairs.
On a foundational skill level, these technicians need general team living and team work skills,
however no leading or planning competencies. Communication, a good level of English
reading and writing, and personal effectiveness skills such as adaptivity, reliability, and

professionalism is also expected.

For level 2 (or competent technicians, service (team lead) technicians), additional skills vary
between the participant’s data. For some, job role level skills such as HV switching, major
and advanced technical repair, troubleshooting, and wind turbine generator specific

knowledge is already expected under supervision. For others, this is part of the level 3
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profile. Coaching and leadership is additionally becoming more important but not yet

expected in all companies asked.

Level 3 technicians (or troubleshoot (lead) technicians, maintenance technicians) are
expected to have extensive additional knowledge about wind turbine generators; and job role
level skills are expected to be worked out without supervision in majority of the results.
Regarding foundational competences leadership is important, and one participant also added
planning assistance to the skill set. One participant indicated that around 80% of the skills as

shown in the full profile overview of Knol and Coolen (2019) are important for this level.

Lastly, for level 4 technicians (or specialist technicians, troubleshooter) the full profile of Knol
and Coolen (2019) is expected in most cases. One participant did not expect HV switching
and advanced / offshore HSE competencies from level 4 technicians, while another
participant added three additional skills to this level compared to level 3. Important to
mention is that the company naming their level 4 technicians “specialist” is expecting these
additional skills and the company with level 4 being “troubleshooters” is more comparable to

the other level 3 technicians.

Slight differences in the levels are company-specific, however majority of the skill
expectations are aligned in regard to functional and foundational competencies. This enables
industry-wide understanding of the skills expected per level of technicians which helps to

build the right context around the skill profiles on an education level.

Additionally, this analysis showcases that the 2019 framework of Knol and Coolen is still
relevant indicating that the majority of the skill expectations stay constant and can thus also

be integrated into long-lasting processes that could adjust curricula of schools.
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Table 7: Skill Analysis Overview Technicians Level 1-4

Functional Skill

Job roles level skills

Level 1

Level2

Level 3

Level4

HV switching responsbile person

assist

X

Major / advanced technical repair

supervised

LOTO VP NEN 3140

X

Exessive WTG type specific technical- knowledge

Trouble shooting

assist

X | X [X | X

Ensure high availability and production.

Resolve all technical issues within your area of expertise

XX X X |X X |Xx

Scope of work level skills & requirements

GWO (safety trainings Global Wind Organisation)

HSE (advanced / offshore)

Non-major technical repairs

supervised

Technical maintenance (mechanical, electrical, electronics, digital)

supervised

VCA certificate (Dutch certificate basic safety)

X

Working at height and in confined spaces

X

Working with (digital) tools

X

X X [ X [X |X

X X [ X [X X

X [X [X [X [X X [Xx

Package level skills & requirements

HSE (general)

>

>

Operations and maintenance (general principles)

Quality control

Assist with maintenance planning

On-site support for multiple teams

XX |X X |Xx

Foundational Skill

Social skills

Coaching and leadership

Communication

Interpersonal skills

Team living (in case of SOV)

Teamwork

X |[X |X [X | X

X X [X X |[Xx

Cognitive and meta skills

Computer skills

Critical and analytical thinking

English reading and writing

Lifelong learning

Mathematics, science and technology to express ideas and solve problems

Reflectivity

Instruct and support

Representative

Create /assist planning special projects

assist

Personal effectiveness skills

Adaptability and flexibility

Dependability and realiability

Duty awareness

Integrity

X | X [X | X

X | X [X | X

Personal development

Professionalism

>

>

Good communication skills

Results drive

XX [X X | X [X [X |X

XX X X X [X |X |Xx
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7 Conclusions & Recommendations

For a successful implementation of the Dutch offshore wind market ambitions, it is key to be
aware of how big the human capital demand of the industry is, how much supply streams
from the educations routes of MBO and HBO, and how this plays a major role in the realistic
establishment of a future-proof renewable energy market in The Netherlands. The growth of
offshore wind in the next ten years is challenging the current education ecosystem that
focuses specifically on this sector. The education roadmap of chapter 1 thus recommends
several points of attention that need improvement in the upcoming years, and to enable
these processes, a realistic understanding of the current market situation is crucial. In the
light of that context, this research was set up together with RVO and TKI to foster a better
understanding and clarity in that regard, following up on the prior research of Knol and
Coolen (2019, 2020 & 2022).

With a unique methodology that builds upon the workforce data of all current operators for
operational OWPPs in The Netherlands by 2025 as well as the talent supply data from the
MBO tool SBB and HBO tool RIO, this analysis is giving concrete, first-of-its-kind insights into

the actual human capital capacity gap and skill gap for the Dutch offshore wind market.

In the following chapter, we will conclude our research results, elaborate on the limitations,

and emphasise our recommendations to industry, education and policy makers.

7.1 Capacity Gap: Talent loss on three levels

To understand whether a human capital gap regarding capacity is existing in the offshore
wind market, we have to consider several perspectives. Simply comparing the amount of
students who follow a fitting MBO or HBO education path would showcase not only no
capacity gap, but actually the opposite: Considering that 1.470 FTE (on MBO level) are
needed in O&M by 2035 in the four focused regions for a 14MW turbine scenario, and in the
same year 20.730 students are forecasted to be enrolled in a fitting MBO study, we would
have an expected surplus of 19.260 talents. This would easily cover the demand in the
offshore wind sector. This is, however, not recognizable in the industry, nor in the education

sector that specializes in offshore wind.

Throughout our analysis, we identified three moments in which significant talent loss is

noticeable and crucial to acknowledge. These talent losses were identified within the scope
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of already technology-interested students and are thus not referring to the general gap of
technology-interested talent across various technology sectors. We focus on the offshore
wind sector, where our data analysis results conclude significant missed opportunities
regarding human capital in the upcoming years. As the MBO education stream makes out the
majority of traction regarding the supply capacity gap, we are emphasizing this data in the

following talent loss identification.

The first level of talent loss is viewable between the number of students who signed into a
fitting MBO degree and those who actually graduate with that degree. Here, talent is
interested in technology in a wide sense and then funnelled down to talent who is
technology-skilled through the process of earning a certificate. For the 2035 scenario, our
data shows that solely 7% of students who are enrolled in a fitting MBO degree graduate
successfully, which results in a first talent loss of 93%’. From this percentage certainly many
students choose simply a different technology sector to graduate in, however for the offshore
wind sector the chances of gaining these students for the future workforce are much lower

already.

A second level of losing potential talent can be seen in the difference between the number of
graduates who are interested in the broad field of technology (that fits the skills needed for
offshore wind) and the students who actively choose the wind industry as a specialisation.
Implications of this trend for the sector will be addressed further in the recommendations. We
identified this talent loss through the additional primary data collection that showcases the
number of students who chose the elective on O&M for wind turbines. While it is impossible
to graduate in an elective and we can thus not show how many students are officially
certified for offshore wind work directly, the comparison to the overall number of students
graduating with a fitting technology background is still significant. Again for 2035, 169
students are expected to sign up for the elective specialised for offshore wind, while 1.542
students will most likely graduate in the same year from fitting MBO studies that would

enable that pathway as well.

Despite the market supply being sufficient on a technology-interested talent level, our
analysis indicates that this perspective is only covering a part of the scope. While the supply

from technology-interested and -skilled students would cover the demand of the industry in

7 Enrolment figures represent the total number of students enrolled during a given year, including those who
began their studies in previous years and have not yet graduated. As a result, enrolment numbers may appear
significantly higher than graduation figures for the same year.
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2035 being 2.039 for a 14MW turbine scenario (including grid substation maintenance), even
with a surplus, the number of students who actively choose offshore wind through the
elective is making up less than a tenth. This means, that the actual human capital capacity
gap lies between the talent that specializes for wind during their studies and the demand of
the industry. In this research, this concrete means that 1.870 FTE are missing as O&M
workforce in The Netherlands in the year 2035. These talent losses on three levels are also

showcased in Figure 19.

Talent loss on three levels for the offshore wind sector

Scenario for MBO students in the regions Eemshaven, Den Helder & ljmuiden, Rotterdam/Scheveningen & Den Haag, Vlissingen

25000

Expected talent loss in 2035 between

technology interested talent and
, technology skilled talent: 93%
10000 Expected talent loss in 2035 between
technology skilled talent and offshore

wind interested: 89%

5000 onwar v ‘
2.039FTE Offshore Wind Interested

Expected amount of talent interested
in offshore wind in 2035:
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PRSI\ U A S S\ Y\ B A ZO U L Z LG\ ¢
v v v v v v v v v v v v v

To reduce the talent loss per level, we recommend to focus on attractiveness and awareness of the ECHT
offshore wind market and foster recruitment and retention strategies per talent loss level. Adh it~

Figure 19: Talent loss on three levels
Our collected data also confirms Knol and Coolen’s 2019 data, with a slight difference of

around 70-90 FTEs expected in the O&M phase in the years 2023 and 2024 with the
operation start of the OWPPs HKN and HKZ. Our outlook to 2035 with a direct employment
of 2000-2500 FTE (depending on the turbine size) is higher than the expectation of the re-
calculation of Knol and Coolen (2022), who expected 1.200 FTE for the lifetime of the
OWPPs that are planned to be built by 2030.

For the HBO education stream, talent loss like found for MBO is not as severe because the
offshore wind industry relies on higher quantity of MBO-educated technicians and other roles
rather than HBO-educated talent. Maintaining a balanced workforce with a mix of educational
backgrounds is crucial for the industry’s long-term leadership nevertheless. Therefore,
initiatives to promote HBO programs related to offshore wind, such as enhancing sector

visibility and aligning curricula with industry needs, remain important to ensure a
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comprehensive and skilled labour force for the future. One way of doing so is by focussing on

a high retention rate, which is necessary for MBO, but also especially for HBO talent.

7.2 Sector attractiveness: Focus on retention

Apart from the high demand of wind turbine technicians, other roles are needed only with a
relatively low capacity for example, O&M site coordinators or planners. With amounts of 1-5
FTE per OWPP, the growth is also small comparatively, and has a relatively low impact on
the trendline for these roles in future scenarios. For the roles with a low demand in capacity,
the focus in the offshore wind sector should thus go towards a high retention rate, to reduce
the amount of relatively trained talent leaving the sector. Industry stakeholders must focus on
improving sector appeal through competitive salaries, professional development programs,
and increased awareness of offshore wind as a viable career path. Additionally, reducing the
skill gap is necessary to increase the retention rate. If the future workforce can be kept in the
talent pipeline from their first lecture of the degree to their graduation and also be motivated
to stay in their work field for a long time, the capacity gap will possibly be absent or much
smaller. Becoming and staying an attractive sector for talent that will choose their education
pathways shortly, lowering entrance barriers for cross-sector talent, and proactively fostering

a high retention rate will be important for the offshore wind industry.

7.3 Sector awareness: Recruiting of technicians

Over 50% of the industry demand in offshore wind and in the grid connection are technicians
with an MBO or HBO education level. Compared to other relevant roles, this workforce is by
far the most needed and should thus get increasing attention in the human capital agenda.
As described in the beginning of the chapter, the funnel of lost talent is significantly high
between students starting an MBO degree, but not graduating in the same. Losing talent
throughout their education pathway to other technology sectors are missed opportunities of
strengthening the own workforce in the offshore wind sector. Due to technical talent being
generally scarce, future offshore wind technicians should be put into a more important role by
the industry. The war on talent around these skilled talents goes beyond offshore wind, and
thus is crucial to be aware of. Specific focus on recruitment strategies that bring the offshore
wind market into the student’s view is important. Through various touch-points a recruitment
rate can be increased. And in combination with creating sector attractiveness that leads to
higher retention rates, the capacity gap of technicians can be best bridged. This is also

already recognized in the market. Initiatives such as “Aanvalsplan Techniek” are fostering

www.tki-offshoreenergy.nl 55/69



Identifying the Dutch Offshore Wind Workforce for 2035

technical talent beyond the energy market and are exploring opportunities to enhance cross-
sector opportunities. Generally important is as well to reduce the skill gap. Through creating
a better skill-work-match between technicians on all four levels and acknowledging, as an
industry, that the different roles and responsibilities can also positively influence the
recruitment rate during the study periods and retention rate when actively working in the

sector.

7.4 A proactive choice of the sector to foster talent

An intrinsic motivation from the industry should focus on control mechanisms per talent loss
level, which lays the foundation for higher recruitment and retention successes. Our analysis
shows that the quantitative capacity gap is a foundational challenge, that builds upon an
active choice the offshore wind industry has to make together: to proactively foster talent.
Through recruiting, retention, and better skill-work-matches, this will be possible. The war on
talent is also confirmed in our research; especially for technical talent who are needed in the
highest capacity in the offshore wind sector. Through fostering sector attractiveness and
awareness, the industry has opportunities to reach young professionals and thus reduce the
risks of lacking human capital in the future. Through co-designing the human capital funnel
with education institutions and thus reducing the talent loss on each level, a higher
recruitment and retention rate is possible that steers and links the future workforce towards

offshore wind.

Parallel to this research, RVO and TKI commissioned AFRY to conduct a qualitative analysis,
in what way workforce-saving innovations in the offshore wind sector are influencing the
human capital skill gap. Their research highlights that most innovation is influential for the
O&M phase. In general, a skill shift towards more data-analysis, IT, and remote monitoring
competences is expected which also influences a shift from a less offshore to more onshore
work environment. AFRY concludes that thus connections between education and industry
has to be fostered to reduce that skill gap. This analysis is of qualitative nature, and thus
does not quantify the amount of human capital demand that can be saved. Nevertheless, this
research underlines the necessity of the sector to stay aware of the dynamically changing
skill expectations in the industry, and build on a good connection between the stakeholders

to increase the skill-work-match of young professionals.
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7.5 Limitations and Assumptions

Our research focused on the re-calculation of the human capital capacity based on the
Offshore Wind Energy Roadmap, including for the first time a view of the supply side and the
grid connection. This unique methodology approach enabled concrete insights which are
important for the offshore wind sector to understand not just the demand needed but also the
supply of talent available. Similar to every research, we also have several limitations and
assumptions to mention that set the data and results into a realistic and transparent scope

and context.

While we include all current OWPPs operated by Dutch companies, we had to exclude
Borssele 3 and 4 due to being operated by a non-Dutch company. To enable a consitend
trend line calculation, we thus integrated Windpark Fryslan into the data analysis which
officially is not part of the Dutch Offshore Wind Energy Roadmap. Potential trend line
differences can thus also base on the fact that this near-shore wind farm was included.
Furthermore, we are not including potential future changes around transfer of the FTE. A
switch from SOVs to CTVs might influence the FTE demand due to different times of transfer
to and from OWPSs that lay offshore.

We also decided to exclude in-depth analysis of skill profiles for all mentioned roles. Through
zooming in on the technicians' level 1-4, and showcasing that a lot of similarities can be
found to prior research, we can recommend the Knol and Coolen (2019) analysis of eight

competence profiles.

Furthermore, it is important to note that we reached out to industry partners and education
institutions in December 2024 for the data collection. Based on the time of the year, and the
cycle of maintenance season starting offshore, we had challenges in receiving the right
amount of data insights, and receiving member check information of the participants. To
mitigate this risk, we adjusted the methodology throughout the process. This happened for
MBO, where we included the SBB tool analysis and excluded a first survey on the CREBO
numbers. Similarly, we used the RIO tool for HBO education. The survey for MBO was
exchanged with a focus on the elective survey around the “Keuzedeel Onderhound Wind
Turbines” to showcase the difference between the talent who is interested in technology,
skilled in that matter, and who is specialised for offshore wind. We recommend for further
insights into the role of workforce-saving innovations the report of AFRY which was parallel
conducted by RVO and TKI.
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Also based on expert insights throughout the process, the decision was taken together to

exclude the installation phase, which is explained in detail in the methodology chapter.

Next to limitations, a few assumptions have to be mentioned as well. Generally, we are
seeing the O&M phase from a planned workforce perspective, not a corrective one. This
does mean that we base our FTE data analysis on the Dutch working conditions regulated by
law. We are not including specific corrective FTE data needed for trouble shooting of wind
turbines, as well as the lower in-turbine hours of FTE due to weather days in which the crew

has to wait out offshore instead of work efficiently.

7.6 Recommendations for Education, Industry, and Policy Makers

Based on this research and keeping the above-mentioned limitations and
assumptions in mind, we recommend the following research-based projects:

- Itis recommended to conduct follow-up research into the labour demand for the
decommissioning phase of offshore wind turbines, as this phase will become
increasingly relevant in the coming decades and requires the right skills and planning
not yet addressed in current workforce strategies. No major Dutch offshore wind
farms have been decommissioned yet, but early insights are essential, as
international experience (e.g., from the UK) shows decommissioning can be as
complex and labour-intensive as installation (Offshore Renewable Energy Catapult,
2021).

- We recommend to individually look into the nuclear, solar, hydrogen, and storage
opportunities such as batteries industries as further options on human capital
employment insights, as these relevant energy transition industries are forecasted to
fall short of over 200.000 people in the coming years, according to the European
Investment Bank (2024).

- Possible would be to also connect the employment analysis with looking into the
workforce-saving innovations, as the innovations could strongly affect workforce
supply pressures (Global Wind Energy Council, 2023), and looking into the influence
of artificial intelligence.

- We recommend to further investigate the skill-gap in the HBO landscape with a focus
on LLO (life-learning-development) and flexibility on industry and education in up-

skilling
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- - Furthermore, it is recommended to investigate the effects on human capital in
the context of a decreasing fossil industry. This should be related to the offshore
environment on the North Sea as well as onshore regarding gas/coal.

- We also want to highlight that the human capital demand will continue to grow after
2035 (not included in this analysis); thus re-calculating a similar outlook for 2050 as

Knol and Coolen have done in 2020.

Additionally, we also recommend concrete next steps for practice-based strategy
development:
- To focus on closing the capacity gap in the three levels of talent loss, we recommend
the exploitation and implementation of a roadmap
o Defining challenges / reasons for talent loss in each step
o Investigate how to build up a high retention rate and recruitment rate for
technicians also across sectors
o Possibly offer re-skilling / up-skilling opportunities to graduated technicians to
transfer into offshore wind
- In-depth analysis whether the skills taught in MBO fit the 4 level technicians skills
needed in the industry
- Repeating this analysis at hand for a baseline and control mechanism whether the

sector gets more attractive and awareness
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9 Appendices

9.1 Appendix A — FTE Totals
9.1.1 OWPPs Overview
14MW 16MW 18MW
> Munes_wme TP e e FTE | ines  turone TOUFTE
IJmuiden Ver Alpha 2029 2000MW | 143  1,266791 181 125  1,645365 206] 112 2,009751 235
IImuiden Ver Beta 2029 2.000MW | 143  1,266791 181 125  1,645365 206| 112 2,099751 235
IImuiden Ver Gamma-A 2031 1.000MW | 72 1,266791 91| 63  1,645365 104| 56  2,099751 118
IJmuiden Ver Gamma-B 2031 1.000MW | 72 1,266791 91| 63  1,645365 104| 56 2,099751 118
Hollandse Kust West VI 2026 760MW 55  1,266791 70| 48 1,645365 79| 43 2,099751 20
Den Helder & Jmuiden Hollandse Kust West VI 2027 760MW 55  1,266791 70| 48 1,645365 79| 43 2,099751 90
Hollandse Kust West VIl 2029 700MW 50  1,266791 63| 44  1,645365 72| 39 2,099751 82
Nederwiek I-A 2030 1.000MW | 72 1,266791 91| 63  1,645365 104| 56  2,099751 118
Nederwiek I-B 2031 1000MW | 72 1,266791 91| 63  1,645365 104| 56  2,099751 118
Nederwiek I 2032 2.000MW | 143  1,266791 181| 125  1,645365 206| 112 2,099751 235
Nederwiek I 2031 2.000MW | 143  1,266791 181 125  1,645365 206| 112 2,099751 235
Eemshaven TNVAW | 2031 700MW 50  1,266791 63| 44  1,645365 72| 39 2,099751 82
Doordewind | 2032 2.000MW | 143 1,266791 181| 125  1,645365 206| 112 2,099751 235
Total 16.320MW| 1.213  1,266791 1537 1061  1,645365  1.746] 948  2,099751  1.991
9.1.2 Cumulative O&M Totals
O&M Totals
14MW 16MW 18MW Grid Substation Share
Start O&M Gemini-2017 76 76 76 0
2018 76 76 76 0
2019 76 76 76 0
Start O&M Borssele 1&2 - 2020 152 152 152 21
Start O&M Windpark Fryslan - 2021 197 197 197 21
2022 213 213 213 37
Start 0&M HKZ - 2023 313 313 313 43
Start O&M HKN - 2024 400 400 400 49
2025 405 405 405 53
Start HKW VI - 2026 474 483 495 53
Start HKW VIl - 2027 544 562 585 53
2028 544 562 585 53
Start IJmuiden Ver Alpha, lJmuiden Ver Beta, HKW VIII - 2029 989 1066 1157 73
Start Nederwiek I-A- 2030 1112 1201 1306 104
Start IJmuiden Ver Gamma-A, lJmuiden Ver Gamma-B, Nederwiek I-B, Nederwiek Ill, TNvdW - 2031 1653 1813 1999 128
Start Nederwiek I, Doordewind | - 2032 2024 2234 2478 136
2033 2039 2248 2493 151
9.1.3 Cumulative O&M Totals — Den Helder & IUmuiden
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O&M Totals - Den Helder & lJmuiden
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14MW 16MW 18MW Grid Substation Share
2017
2018
2019
2020
2021
2022 16 16 16
2023 - Start HKZ 99 99 99
2024 - Start HKN 187 187 187
2025 191 191 191
2026 - Start HKW VI 261 270 282
2027 - Start HKW VI 331 349 372
2028 331 349 372
2029 - Start IJmuiden Ver Alpha, Umuiden Ver Beta, HKW VIII 776 853 944
2030 - Start Nederwiek I-A 898 988 1.093
2031 - Start IJmuiden Ver Gamma-A, lJmuiden Ver Gamma-B, Nederwiek |-B, Nederwiek I1I ! 1.377 f 1.528 / 1.704
2032 - Start Nederwiek Il 1.567 1.742 1.948
2033 1.567 1.742 1.948
9.1.4 Cumulative O&M Totals — Eemshaven
O&M Totals - Eemshaven
14MW 16MW 18MW Grid Substation Share
Gemini-2017 76 76 76
2018 76 76 76
2019 76 76 76
2020 76 76 76
2021 76 76 76
2022 76 76 76
2023 76 76 76
2024 76 76 76
2025 76 76 76
2026 76 76 76
2027 76 76 76
2028 76 76 76
2017 - 2029 - Gemini 76 76 76
2030 76 76 76
2031 - TNvdW 139 148 158
2032 - Doordewind | 320 354 393
2033 335 369 408
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9.2 Appendix B — Supply Numbers

9.21

MBO per CREBO

Region Zeeland) Region & Den Haag (Zuid-Holland) | Region Den Helder & lland) Total All Regions
CREBO __ Opleiding Jaar
2018/2019 0|
Technicus 2019/2020 [} o
2573 elekuotechmische 202207 0 0
(Niveau ) \ndu:{::;es‘\;::::zues 202212023 s = " e o
23/2024 30 52 26 18 5| 100 31
2024/2025 25 72 21 118
2018/2019 0|
cerstemaneur (0292020 0 0
25735 elektrotechnische 2021/202; o o
(Niveau3) ‘"d”se'::;:zsm'z:a”es 2022/2023 23 5| 72 55 5| 1 161 10
2023/2024 8 10 110 15 121 33 40 17| 319 75
202412025 68 146 150 a5 409
2018/2019 0|
— g g
25736 elektrotechnische
(Niveaud)  installatiesinde | -021/2022 0 o
2022/2023 27 222 130 15| 63 442 15
gebouwde OMEeVINg 1,33/2024 53 5 548 54| 305 45| 124 40| 1030 144
2024/2025 99 764 443 152 1458
2018/2019 0|
2019/2020 39) 40 18 o 97,
5306 | EETSte moneur senvice (20202021 5 87 36 116 50 a7 19 255 105
(Nieays) ~ enonderhoud 202112022 5 5| 90 25 82 28 40 10 217 68
5 5| 79 27] 90 43 40 21 214 9|
2023/2024 5 5| 81 25 % 29 a3 10 223 69)
2024/2025 5 91 109 55 260
2018/2019 0|
Technicus semviceen |2019/2020 12) 57, 26 5| [} 100
25300 onderhoud 2020/2021 12 5| 59 28 54 20 39 5| 164 76
(Nieaud)  elektotechnieken |20212022 5 5| 130 43 58 15| a7 15 240 78
instumentatie | |2022/2023 5 5| 146 42 65 32 53 18 269 97,
2023/2024 10 5| 140 43 53 25 60 16 263 89)
12024/2025 14 118 42 60 234
2018/2019 0|
2019/2020 o 0|
pseee | Alroundtechnicus (202012021 0 0|
(Niveaus) VOeTtuigen en mobiele |2021/2022 55 303 190 70 618 o
werktuigen 2022/2023 109 599 38 349 157 5| 1214 43
2023/2024 164 38 882 141 589 59 238 49 1873 287|
2024/2025 209 1073 693 277 2252
2018/2019 0|
2019/2020 0 0|
08 2020/2021 [} 0|
(Niveaua) Technicus engineering |2021/2022 0 0|
2022/2023 o 0|
2023/2024 5 20 5 30 0|
2024/2025 [}
2018/2019 0|
2019/2020 [} 0|
202012021 0 0|
25919 Technicus engineering |, 1 o> o o
(Niveau4) (gewilzigd) o o
2023/2024 65 204 5| 284 156 799 5
2024/2025 127 550 471 301 1449
2018/2019 0|
2019/2020 104 10 40 o 154
2020/2021 5 490 139) 34 15| 122 15 651 169)
(fo::i P A“"’“{‘:Q:iz:zmee‘ 2021/2022 5 5 403 109) 20 15| 117 28 545 157,
2022/2023 5 5| 299 72 25 15| 99 33 428 125
2023/2024 5 5| 262 76 31 90 5| 388 86)
202412025 5 267 40 88 400
2018/2019 0|
2019/2020 72 10 [} 82
. 2020/2021 168 50 5 5| 173 55
(Nzlf::fa} o:’:c'::";"im 202112022 144 34 5 5 149 39
2022/2023 5 143 44 5 153 44
2023/2024 5 131 40 5 141 40
2024/2025 5 108 5 118
9.2.2 MBO totals per region
Region Vlissingen (Zeeland) Region Rotterdam/Scheveningen & Den Haag (Zuid-Holland) Region Den Helder & ljmuiden (Noord-Holland) Region Eemshaven (Groningen) Total All Regions
Jaar
2019/2020 12| 272] 76| 433
2020/2021 22 5 804 271 204 85 213 1243 405
2021/2022 70 15| 1070 211 350 58] 279 1769 342
2022/2023 179 20 1565 223 747 110 439 2930 430
2023/2024 360 68 2498 399 1534 217, 774 142| 5166 826
2024/2025 532" 62 3142 337 2020 201 1004 130 6698”7 731
2025/2026 626 75, 3645 358 2416 232] 1165 147 7853 812]
2026/2027 757 88| 4255 378 2897 263 1373 164 9284 893
2027/2028 888 100] 4865 399 3379 293 1580 181 10715 974]
2028/2029 1019 113| 5475 419 3861 324] 1788 199 12145 1055
2029/2030 1150 126| 6085 440 4342 355 1996 216 13576 1136
2030/2031 1281 138 6695 461 4824 386 2203 233 15007 1217
2031/2032 1412 151] 7305 481 5305 416 2411 250 16438 1298
2032/2033 1543 164 7915 502 5787 447| 2619 267 17868 1379
2033/2034 1674 176 8525 522| 6269 478 2827 284 19299 1460
2034/2035 1805 189 9135 543 6750 508 3034 301 20730 1542

9.2.3

Keuzedeel
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Keuzedeel
Rotterdam/Scheveningen & Den Helder &

Jaar Vlissingen Den Haag IJmuiden Eemshaven Totaal
2020/2021 18 6 20 2 46
2021/2022 16 4 20 3 43
2022/2023 12 6 30 3 51
2023/2024 12 4 45 3 64
2024/2025 33 1 48 0 82
2025/2026 26 1 57 1 85
2026/2027 29 0 65 1 94
2027/2028 31 0 73 0 105
2028/2029 34 0 81 0 115
2029/2030 36 0 89 0 126
2030/2031 39 0 97 0 136
2031/2032 42 0 106 0 147
2032/2033 44 0 114 0 158
2033/2034 47 0 122 0 169
2034/2035 49 0 130 0 179
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9.24 HBO per CROHO

Totaal Regio's

CROHO  Opleiding Jaar Inschrijvingen Gediplomeerden
2018/2019 516
2019/2020 3471 540
2020/2021 3318 514
34267 Elektrotechniek 2021/2022 3173 464
2022/2023 2993 448
2023/2024 2910 443
2024/2025 2808
2018/2019 543
2019/2020 2707 496
2020/2021 2642 430
30107 Engineering 2021/2022 2439 408
2022/2023 2149 361
2023/2024 2018 359
2024/2025 2003
2018/2019 1082
2019/2020 6175 935
2020/2021 6096 1038
34280 Werktuigbouwkunde |2021/2022 5816 984
2022/2023 5394 888
2023/2024 5148 856
2024/2025 5072
2018/2019 2141
2019/2020 12353 1971
2020/2021 12056 1982
Totaal 2021/2022 11428 1856
2022/2023 10536 1697
2023/2024 10076 1658
2024/2025 9883
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