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Abstract. The accelerating energy transition requires a well‑trained workforce capable of im-
plementing innovative building technologies and renewable energy systems. However, em-
ployees in the construction and HVAC installation sectors often lack access to up‑to‑date train-
ing due to high workloads, labour shortages, and limited continuing education opportunities. 
The international project Energy Booster addresses this gap by developing a comprehensive 
qualification and information programme focused on twelve key topics, including photovoltaic 
systems, heat pumps, heat networks, climate control, energy storage, sector integration, and 
green hydrogen. 

Two educational institutions from Germany –Handwerkskammer (HWK) Münster and 
Handwerkskammer (HWK) Osnabrück – Emsland - Grafschaft Bentheim– and also two from 
the Netherlands –Regionaal OpleidingsCentrum (ROC) van Twente and Saxion University of 
Applied Sciences (UAS)– collaborate to design concise, practice‑oriented courses offered both 
online and on-site. Since 2023, this collaboration has created, translated, and piloted twelve 
courses, initiated a train‑the‑trainer programme, organised excursions to relevant energy tech-
nology sites, and hosted an expert conference. Pilot participation numbers demonstrate strong 
sectoral interest. 

This paper outlines the project organisation, course development process, and lessons 
learned, highlighting the value of integrating modules offering flexible learning formats tailored 
to the target groups. The project aims to strengthen the regional workforce and provide a rep-
licable model for other regions seeking to enhance vocational training in support of the energy 
transition. 
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1. Introduction

Recently, the energy transition seems to gain urgent and much needed momentum. Energy 
techniques and measures are available in large quantities reducing carbon dioxide emissions, 
and they are being adopted in more and more buildings. This paper sets out the project ‘Ener-
gie Booster’ in German and Dutch or ‘Energy Booster’ in English, a German–Dutch Interreg 
project that aims to address the shortage of skilled professionals capable of implementing in-
novative and renewable energy technologies in the built environment [1]. Those working in the 
construction industry at site, e.g. installing HVAC-systems, have little opportunities to get them-
selves educated or informed about new developments to reduce energy use, improve comfort 
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or to make more use of renewable energy resources. Due to a shortage of employees (result-
ing in a high workload), a lack of subsequent training and further education possibilities, im-
provements are needed. 

Torres-Rivera et al. [2] argue that the development of interdisciplinary graduate programs 
is needed to have professionals available to lead sustainable innovation, design inclusive en-
ergy policies, and to promote decarbonization strategies. Mainly through the development and 
dissemination of training modules, this project, however, seeks to improve vocational compe-
tencies in the fields of sanitary, heating, cooling, ventilation, electrical engineering, and building 
energy systems.  

When studying how energy transition and education play a role in maintaining an ecolog-
ical balance, Mazoor et al. [3] found out that it is important to also conduct research on the 
educational constructs on different levels. Furthermore, Kacan [4] made Vocational-Technical 
Education his main topic of interest and emphasized that innovative new arrangements in order 
to increase the awareness levels of students and graduates about renewable energy sources. 
Therefore, this project mobilizes a consortium of in total four organisations, experienced in 
(higher) vocational education and training, as well as applied research in the Netherlands and 
Germany. This study presents the project's methodological approach and argues that cross-
border collaboration can be an effective mechanism for harmonizing skills, strengthening the 
regional labour market, and accelerating the energy transition in the Euregio. 

2. Expounding the organisation  

Four organisations are collaborating (see Figure 1) in this international to improve subsequent 
training possibilities and to help employees in the sector to move upwards in and employees 
from other sectors to move towards to that part of the construction industry that is thriving. Two 
educational organisations are located in the cities Münster and Osnabrück in Germany, being 
the Handwerkskammer (HWK) Münster [5] and Handwerkskammer (HWK) Osnabrück [6] – 
Emsland - Grafschaft Bentheim, and two in the cities Enschede and Hengelo in the Nether-
lands, namely Regionaal OpleidingsCentrum (ROC) van Twente [7] and Saxion University of 
Applied Sciences (UAS) [8]. 

Figure 1. The energy booster project committee, consisting of Saxion UAS, ROC van Twente, HWK 
Münster, HWK Osnabrück, at the kick-off meeting in Münster (Germany) on the 5th of September 2023 

(by courtesy of HWK Münster). 
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The German partners are not only Vocational Education and Training organizations, that 
go by the names of Handwerkskammer Bildungszentrum (HBZ) in Münster [9] and Berufsbild-
ungs- und Technologiezentrum (BTZ) in Osnabrück [10], but both HWKs also operate more or 
less as a chamber of commerce and a trade association for particular groups of craftsmen. 
Just like other vocational education and training centers, also these both organizations, have 
a strong relationship with the small and medium-sized enterprises [11] in the region, that goes 
far beyond the relation a standard school has with its former students employed in their field 
of work. In 2024 more than 5.000 students started at the HWK in Münster and more than 2.400 
at the HWK in Osnabrück. 

In the Netherlands the ROC van Twente focuses on Vocational Education and Training 
up to level 4 of the European Qualifications Framework (EQF) [12]. At different locations in the 
region Twente, but with its main campus in Hengelo, education is provided to around 17.500 
students in total. In Enschede, Saxion is an university of applied sciences, where mainly bach-
elor-education is provided at level 6 of the EQF and to a smaller extend at level 5 for the 
associate degrees and at level 7 at a master level. Quite recently also trajectories started by 
the name of ‘professional doctorate’ at level 8 of the EQF. At Saxion UAS in Enschede, 
Deventer and Apeldoorn are in total almost 26.000 students to be found. 

3. Developing courses 

In 2023 these four organisations embarked on a mission to develop concise real life and online 
courses on twelve different topics for those who are already working (see Table 1). Within the 
project the courses focusing on the energy transition were not only be designed, but pilot-
courses are also provided for free, as a first test to gain experience enabling the designing 
teachers involved to make improvements. Furthermore, excursions were organised and a 
train-the-trainer-program was developed and provided to make sure multiple teachers are 
available to the German-Netherlands Interreg region.  

Table 1. Overview of the twelve courses developed in Energy Booster 

# English course name German course name Dutch course name 
1 Photovoltaic panels Photovoltaik Fotovoltaïsche systemen 
2 Heat pumps Wärmepumpen Warmtepompen 
3 Heat networks Wärmenetze Warmtenetwerken 
4 Climate control, ventilation, 

and heat recovery 
Klima, Lüftung und 

Wärmerückgewinnung 
Klimaatbeheersing, ventilatie 

en warmteterugwinning 
5 Sector integration Sektorkopplung Sectorintegratie 
6 Combined Heat and Power 

(CHP) 
Kraft-Wärme-Kopplung 

(KWK)  
WarmteKrachtKoppeling 

(WKK) 
7 Energy management Energie-management Energiemanagement 
8 Energy storage Energie-speicherung Energieopslag 
9 Smart Home Smart Home Smart Home 

10 The house as a system Das Haus als System Het huis als systeem 
11 Customer advice Kundenberatung Klantenadvies 
12 Green hydrogen Grüner Wasserstoff Groene waterstof 

In order to develop and organise the courses, a scheme was made in which each organi-
sation was in the lead for three courses. Saxion UAS was for example the main developer of 
the courses on heat networks, energy management, and energy storage. A second organisa-
tion was appointed as co-developer. The three courses the house as a system, customer ad-
vice and green hydrogen were codeveloped by Saxion UAS. When both developing organisa-
tions were from one and the same country, a second, extra co-developer was appointed to 
make sure the contents of the course could be internationally used. International co-develop-
ment is wishful, because buildings and their energy techniques and measures are subject to 
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all kinds of national regulations and requirements, e.g. laws like the Netherlands Environment 
and Planning Act (Omgevingswet) or the German Building Code (Landesbauordnung). 

Starting from September 2023, every six months the whole consortium came together to 
discuss the progress of the whole Energy Booster project. Before and after these consortium 
meetings, teachers developing the courses were having small committee meetings online and 
in real life in Osnabrück, Münster, Enschede or Hengelo. Originally, the intention was that the 
courses would consist of 50 class hours of 45 minutes each. Hence, each course would then 
take one normal 40 hour working week to transfer theoretical and practical knowledge by 
means of classroom education, working hours and even some field work or site visits.    

4. Executing the offensive 

Despite initial delays due to staffing and scheduling challenges, the project has made substan-
tial progress. Although the project continues till September 2026, by the beginning of 2026 the 
following achievements were accomplished: 

• The twelve courses have been developed, translated and introduced (see Figure 
2). Students registered for the courses online. Pilot courses were run by all part-
ners with varying formats and numbers of participants. Saxion’s energy storage 
pilot course for example attracted 19 participants; 

• Two of the four Train-the-Trainer sessions were completed. See for an example of 
a technical module used in the (train-the-trainer) course Energy Management Fig-
ure 3; 

• The first expert conference took place with 74 participants in Münster on the 20th 
of March 2025 (Figure 4) [13]. Contributions of the speakers were translated di-
rectly by interpreters in German and Dutch. The second expert conference is 
scheduled in Enschede for the 2nd of June 2026; 

• Already eight excursions have taken place, including among others visits to hydro-
gen and ventilation technology sites; 

• Consultations were conducted with SMEs on energy optimization and funding. 

Figure 2. A meeting of the course Heat Networks at REMO in Rijssen (the Netherlands) on the 9th of 
February 2026 (by courtesy of Marianne van Oene). 
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Figure 3. A setup for the Energy Management (train-the-trainer) course sessions at ROC van Twente 
in Hengelo (the Netherlands) on the 20th of November 2025 (by courtesy of Annemarie Weersink). 

Figure 4. An expert conference was organized at the Handwerkskammer Bildungszentrum (HBZ) in 
Münster (Germany) on the 20th of March 2025 (by courtesy of HWK Münster [13]). 

5. Analysis 

In implementing the project Energy Booster the initiators, project leaders, teaching staff and 
project staff gained experiences on three topics worth sharing with other regions and educa-
tional institutions, namely on the topic of demographics, course duration and the contents of 
the courses. This section sets out the analysis on these three topics. 
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5.1 Demographic considerations 

The distance between Saxion UAS or ROC van Twente and BTZ Osnabrück is around 90 km, 
while HWK Münster is at a distance of approximately 70 km (see Figure 5). Due to the lan-
guage difference little competition can be expected. Hence, those who are interested in the 
topics offered in the courses, will most likely attend the course in the country of residence. 

Figure 5. The locations of the four partners (by courtesy of Google Maps, edited by author) 

When zooming in, the distance between BTZ Osnabrück (±170.000 inhabitants) and HWK 
Münster (±323.000 inhabitants) is approximately 50 km, so approximately a circle with a radius 
of 25 km at least can be drawn regarding their spheres of influence to attract students from. 
However, the distance between ROC van Twente in Hengelo (±84.000 inhabitants) and Saxion 
UAS in Enschede (±161.000 inhabitants) is less than 10 km. This is also a region with a smaller 
number of inhabitants, which means that when offering the Energy Booster courses, quite 
some competition might occur, which was not completely foreseen when submitting the project 
proposal, but was experienced when announcing the pilot courses. 

5.2 Duration of the courses 

As already mentioned, each course was expected to take approximately five working days of 
eight hours. However, when Saxion UAS consulted SMEs in the HVAC-sector in the eastern 
part of the Netherlands, their managers soon showed their hesitation. They were clearly in 
favour of shorter two day or at maximum three day courses. Although this closed the door to a 
five day programme in the Netherlands, it did open the door to the thought of setting up an 
even more modular system, with two day starter courses and again two day more advanced 
in-depth follow-up courses for the twelve themes. A fifth day can still for example be an excur-
sion or field trip, for which a student can registrate separately. This seems to offer the much 
wanted flexibility to potential students in the work field. 

5.3 Theory and practice-oriented education 

The four organisations collaborating normally offer different EQF levels of education. When it 
comes to the energy transition, at least three different research groups are active at Saxion 
UAS, namely Sustainable Energy Systems (SES), Sustainable Building Technology (SBT) and 
Sustainable Areas and Soil Transitions (SAST). This means that the teachers, of which some 
are also researchers, needed to clearly discuss within the course committees, what theoretical 
and practical subjects could be part of a course and which not. Especially in a short two day 
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course, not all innovative energy techniques and measures currently available to the construc-
tion industry or under research can be explained up to their fundamental scientific level. Where 
to start and where would you like to finish your small course? Where would your German or 
Dutch counter colleague would like to start or finish his or her course?  

It was essential to plan multiple meetings to discuss these kinds of fundamentals of each 
course and to discuss the designs for the courses in multiple stages of development; from 
sketch up to the experiences collected during the actual physical pilots. It was a great ad-
vantage that all four organizations were able to let colleagues participate in the design pro-
cesses of the courses, who already had a track record in providing education regarding energy 
techniques and measures in buildings. The connections made between existing educational 
programs of the four organizations helped to come to this pool of teachers for the courses and 
train-the-trainer programs. 

6. Displaying lessons learned 

Our lessons learned in the project Energy Booster are likely to benefit other educational and 
knowledge institutions in disseminating energy transition knowledge and experiences to their 
students. The key lessons learned up to so far, are:  

• the size of the target group in a certain region, which meant that Saxion UAS and 
ROC van Twente clearly needed to coordinate when to provide which course on 
what location collaboratively. This is to make sure a proper number of participants 
can registrate;  

• the duration of the course (as suggested by the SMEs in the Netherlands) seems 
to have a maximum of two days for a (sub)module. Furthermore, a course needs 
to comply with a flexible format tailored to different experience levels within the 
target groups;  

• the importance of integrating modules into existing educational programs of the 
educational organizations to ensure uptake, as well as the availability of experi-
enced educators; 

• last but not least and despite the linguistic barrier, it also interesting and fun to 
internationally work together on developing education to stimulate the energy tran-
sition in the built environment.  

For the nearby future, the project partners plan to expand outreach to include policymak-
ers, facility managers, and energy network operators, while continuing to support vocational 
and higher learners. After the project Energie Booster is going to be finalised, it is expected 
that other innovative transitions might be the main subject for a sequel of Energie Booster. 
Thoughts are for example given to initiate a new qualification and information offensive for an 
innovative building technology project considering the circular transition by the name of Mate-
rial Booster or considering the availability of water and climate adaptation by the name of Water 
Booster. It is namely clear to all, that every sustainable transition in the built environment and 
in the construction industry needs a well-trained workforce. 
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