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1 Executive summary 
 
HP4All brings together leading experts across Europe to enable capacity and skills 
development within the Heat Pump sector and to ensure that the energy efficiency gains 
afforded by heat pumps are realised. HP4All, following a holistic, systemic point of view, will 
work both with the supply side (manufacturers, SMEs, installers etc) and demand side (building 
owners, public sector etc.). This way, the project will enhance, develop, and promote the skills 
required for high quality, optimised Heat Pump (HP) installations within residential/non-
residential buildings bringing Europe to the forefront of the climatization sector. With the 
drafting of a competency framework, based on research, data gathering, collaboration with 
other projects, organising of events, stakeholder interviews and a process of constant 
feedback and updating being the corner stone towards achieving the HP4All objectives. The 
competency framework still requires real world testing and validation, this comes after it 
becomes public, while parts of it have already been endorsed by dozens of stakeholders that 
have contributed to the data gathering via interviews, surveys, events and meetings, the 
framework has only been conceptualised.  
 
This document is the HP4ALL HP Skills and Competency Framework (Grant Agreement 
no.891775). 
 
The document is especially relevant due to recent health and geopolitical factors, that have 
added extra strains on the heat pump value chain and labour market in general. The 
requirements and competencies of heat pump installers and designers are different for each 
region and so to illustrate this the competencies of heat pump designers and installers from 
the pilot regions is shown below: 
 

Pilot: Ireland Spain Austria 

Heat Pump 
Designer 

¶ Heat Pump 
Fundamentals ï 
Refrigeration Cycle, 
components, building 
standards, performance 
of heat pumps.  

¶ Design aspects ï 
Location selection for 
indoor and outdoor units, 
heat loss assessment of 
a building, site 
constraints.  

¶ Design criteria ï for hot 
water and heating 
systems, heat 
requirement and output. 
Understanding and 
producing electrical and 
mechanical schematics   

¶ Commissioning ï 
System flushing, 
cleaning, filling, and 
venting, balancing flows 
on radiators/underfloor, 

Competence description 
(official; ECVET level 3): 
Develop projects of heating 
installations, determining 
their characteristics, 
preparing the plans, 
planning, and specifying the 
assembly and test protocols, 
from a preliminary project 
and according to the 
technical specifications, 
standards, and established 
procedures, ensuring the 
viability of the project, quality, 
safety, and respect for the 
environment of these 
facilities. 
 

The specification, design, 
and installation of heat pump 
systems are typically carried 
out by the same 
professionals.  
 
Heating installer is a skilled 
trade called "Installation and 
building technicians" 
(Installations- und 
GebäudetechnikerIn).  
 
Installation and building 
technicians plan, assemble, 
set up, maintain, and repair 
heating and domestic hot 
water systems and their 
components. 
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heating compensation 
curve settings 
adjustment.  

¶ Handover ï Benefits of 
heat pumps, feasibility of 
heat pumps, control 
strategies and 
showcasing. 

Heat Pump 
Installer 

Practical training on the 
system installation 

¶ Pipework type, 
insulation, jointing & 
cutting method. 

¶ Installation requirements 
ï Manufacturer 
requirements and 
regulation requirements 

¶ Selection and installation 
of room thermostats 

¶ Safety regulations 

Competence description 
(official; ECVET level 2): 
Carry out the assembly, 
maintenance and repair 
operations of heat production 
facilities and their 
transmission by fluids, in 
accordance with the 
processes and assembly and 
maintenance plans, with the 
required quality, complying 
with current regulations and 
regulations, in conditions of 
personal and environmental 
safety. 

Ground 
source Heat 
Pump 
Installer 

For Ground Source heat 
pumps installers and 
designers in addition to 
above, competencies are the 
same as a plumber and 
engineers, but there is extra 
training on:  
1. handling of glycol,  
2. fusion welding, and  
3. purging air from brine 

ground loops 

Competence description 
(official; ECVET level 2): 
Assembling and 
commissioning in-circuit 
geothermal exchange 
facilities with closed 
collection (zero circuit 
comprising exchangers, 
vertical, or horizontal, 
inclined, and driving to the 
engine room) and engine 
room, carrying out the 
maintenance, compliance, 
environmental protection, 
planning of preventive 
activity, quality standards, 
safety of geothermal 
exchange facilities and 
handling of heat transfer 
fluids. 

In addition to above, there 
are voluntary and certified 
training programmes that 
cover ground source heat 
pumps in more detail, such 
as the multi-day training 
course to become a certified 
heat pump planner and 
installer (offered in Upper 
Austria by ESV together with 
AIT and Wärmepumpe 
Austria) 

Electrical 
Connections 

Electrical connections need 
to be installed and 
commissioned by a 
registered Electrician. 
Register can be found at 
SafeEelctric.ie  

Electrical connections need 
to be installed and 
commissioned by a 
registered Electrician / 
electric power installer  

Electrical connections need 
to be installed and 
commissioned by a qualified 
electrician. 

F-Gas 
Connections 

For Split systems, an F-gas 
engineer is required to 
connect the outdoor unit and 
the indoor unit, charge, refill, 
maintain and certify the 
refrigerant system.  

A registered F-gas engineer / 
installer professional/ 
company is required to 
connect the outdoor unit and 
the indoor unit, charge, refill, 
maintain and certify the 
refrigerant system. 

Certification is required for 
handling refrigerants 
according to Austrian and EU 
legislation and 
standardisation. A trained 
heating installer, for example, 
needs an additional exam on 
specific aspects of handling 
refrigerants to get the official 
certification. 
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Additionally, the analysis has shown that the competencies needed go beyond the purely 
technical ones, having a wider scope, that can be seen in the graph below: 
 
 
 
                                                         Technical competencies 
 
 
 
 
 
 
 
 
 
 
Customer orientated                                                                                             Business  
   competencies                                                                                                 /Organisational                       
 
 
 
 
 
 
 
 
 
 
 

Problem solving/troubleshooting 
Digital 

Preventative maintenance 
Calibration and testing 

Lifelong learning 
RES Integration 

Health and safety 

Customer communication 
Customer management 

Client focus 
Influencing 

Interpersonal relationships 
Promotional/Sales 

 

Financial management 
Resource management 
Commercial awareness 

Innovation and entrepreneurship 
Negotiation and decision making 

Perseverance 
Coaching and mentoring 

Adaptability 
Teamwork 
Delegate 
Logistics 

Change management 
Project management 
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2 Acronyms and abbreviations 
  

ADEME L'Agence de l'Environnement et de la Maîtrise de l'Energie 

AIT Austrian Institute of Technology 

ALOS Achieved Learning Outcomes 

AT Austria 

BDI Virtual Desktop Solutions 

BIM Building Information Modelling 

BIMEET 
BIM-based EU -wide Standardized Qualification Framework for achieving 
Energy Efficiency Training 

BUSLEAGUE 

Dedicated to stimulating demand for sustainable energy skills in the 
construction sector 

BWP Bundesverband Wärmepumpe 

CEDEFOP The European Centre for the Development of Vocational Training 

CRAFTEDU 

Setting up national qualification and training scheme for craftsmen in the 
Czech Republic and developing the further offer of training courses in 
Slovakia, Austria and Bulgaria 

CRU Commission for Regulation of Utilities 

CTA Technological Corporation of Andalusia 

D (E.G. D3.1.2.) Deliverable 

DASBE Digital Academy for Sustainable Built Environment  

DG Directorate-General 
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DKIT Dundalk Institute of Technology 

EC European Commission 

ECAC The ECAC Training provider (ecac.ie) 

EDC European Development Center 

EE Energy Efficiency 

EEA European Education Area 

EEFFG The Austrian Energy Efficiency Act (Bundes-Energieeffizienzgesetz) 

EHPA European Heat Pump Association 

EQF European Qualifications Framework 

ERASMUS European Region Action Scheme for the Mobility of University Students 

ES Spain 

ESIF European Structural and Investment Funds 

ESR European Skills Registry 

ETB Education and Training Board/s 

EU European Union 

EUCERT European Union Certification 

F-GAS Fluorinated Gas/s 

FETAC Further Education and Training Awards Council 

FTE Full Time Equivalent/s 
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GHG Green House Gas/s 

HLI Heat Loss Indicator 

HP/S Heat Pump/s 

HR Human Resources 
 
HTL 

 
HÖHERE TECHNISCHE LEHRANSTALT 

HVAC Heating and Air Conditioning 

IAEA International Atomic Energy Agency 

IE Ireland 

IERC International Energy Research Centre 

ILOS Intended Learning Outcomes 

INSTRUCT 

Evidence-based market and policy instruments Implementation across EU 
to increase the demand for eNergy Skills across conSTRUCTion sector 
value chain 

IOT Internet of Things 

LIT Limerick Institute of Technology 

M (E.G. M12) Month 

MEP Mechanical, Electrical and Plumbing 

METAC The METAC Training provider (metac.ie) 

MHU Mobile Home Unit/s 

MIS Management Information System 
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MS Microsoft 

NECP The National Energy and Climate Plan 

NZEB/NZEB Net Zero Energy Building 

OECD Organisation for Economic Co-operation and Development 

PE Performance 

QC Qualified Certifier 

QF Qualification Framework 

QQI Quality and Qualifications Ireland 

R&D Research and Development 

REC Registered Electrical Contractor 

RED Renewable Energy Directive 

RES Renewable Energy Sources 

RGE Recognized as a guarantee for the environment 

RINA-C RINA Consulting 

ROI Return On Investment 

SEAI Sustainable Energy Authority Of Ireland 

SHRM Society for Human Resource Management 

SME Small to Medium Enterprise/s 

T (E.G. T3.1.) Task 

https://www.seai.ie/
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TRAIN4SUSTAIN 

Establishing Future-Oriented Training and Qualification Quality Standards 
for Fostering a Broad Uptake of Sustainable Energy Skills in the European 
Construction Sector 

ULOS Units of Learning Outcomes 

VAT Value Added Tax 

VET Vocational Education and Training  

WP Work Package 

WWETB Waterford and Wexford Education and Training Board 
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3 Introduction 
 
This document is the HP4ALL HP Skills and Competency Framework (contract no.891775) 
corresponding to D3.3.2 (M28) lead by EHPA. This document contains all relevant information 
regarding the HP Skills and Competency Framework, building upon the Draft being prepared 
as part of D3.3.1 (HP Skills and Competency Framework Draft) prepared in M12. It draws initial 
inspiration from other projects in the field (EU funded projects under Horizon 2020 e.g. 
BUSLeague1), other previous deliverables and data gathering of HP4All (T2.3.; T3.1.; T3.2.; 
T4.1.), Competency Frameworks that are used in other organisations/sectors (e.g. the OECD) 
and data gathering mechanisms such as interviews and panel discussions during EHPA 
organised events. Building upon the 16-month process from the completion of the draft 
structure, as well as the large data gathering (from research, likeminded project collaboration, 
expert inputs and other), it serves as a starting point for discussion, validation and as an 
instrument for gathering relevant stakeholder feedback. With the process, data gathering, 
instruments and stakeholders involved being described below, all leading to the relevant 
Competency Framework and suggestions for the next steps meant to use it at its full potential, 
as well as the process of updating it based on changing parameters. 
 
This is especially relevant given the recent push towards the mass deployment of HPs and the 
employment and economic benefits that are already created inside the EU by the industry, as 
the European manufactures of heat pumps and components are world leaders in this 
technology. As the EHPA Market Report (2021), showcasing that manufacturers are now 
offering integrated solutions equipped with interfaces, thus providing ever-increased efficiency 
catering to nearly all application fields. Based on the average sales prices of the different 
systems, the total value of the 2020 market volume is almost 10.98 billion (incl. VAT). Based 
on the different average costs per system, the turnover shares per type split up as follows: 
Heating-only air/water heat pumps represent 36%, reversible air/air with heating function 27% 
and heating-only ground/water systems 16% of total turnover. The rest is comprised of 
reversible air/water (15%), sanitary hot water heat pumps (5%) and exhaust air (1%). 
Based on the national VAT rates, this indicates total VAT generated by heat pump sales of 
approx. 1.77 billion Euros. 
 
From a labour perspective, the heat pump sector employs a well-educated work force in the 
areas of R&D, components and heat pump manufacturing, installers (including drillers) and 
service & maintenance. Based on the number of working hours needed to install the different 
types of heat pumps and based on expert estimates on turn-over per employee, the total 
number of employees in the European heat pump industry is estimated 89.784 persons, 
approx. 37% of these being active in heat pump manufacturing. 

 
1 BUSLeague is an international project co-funded by the European Unionôs Horizon 2020 framework 
programme for research and innovation (LC-SC3-2018-2019-2020 ï Building a Low-Carbon, Climate 
Resilient Future: Secure, Clean, and Efficient Energy) under grant agreement No. 892894. 
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European legislators have regulated many aspects of heat pump development and market 
development on the component, unit and systems level. In summer 2011, heat pumps have 
entered the conceptual debate with the first announcement of the heating and cooling strategy, 
broadened even further by the announcement of the Europe's energy transition. EHPA is 
convinced that without heat pumps both endeavours will be impossible to tackle. Heat pump 
technology has benefits reducing energy demand, benefiting the environment and helping to 
create a resilient energy system based on renewable energy and resulting in a large number 
of local jobs. 
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4 Process, data gathering, instruments and 
stakeholders. 

 

4.1. Input from other project deliverables 
 
Though all relevant project resources will be employed in designing and gathering data that 
can be used for the Competency Framework, with the project partners, Observer / Leader 
Regions, events and research all coming together, of particular interest and already considered 
since the inception of the project proposal, are a set of deliverables that while achieving their 
purpose, can also build and act as data gathering instruments for D3.3.2. Of these, a particular 
attention will be given and indeed designed into T2.3.; T3.1.; T3.2. and T4.1. 
 

4.1.1. The Heat Pump Experts ï Survey of Skill Needs & Opportunities (T2.3.) 
already offered the possibility of engaging directly with Heat Pump experts and gathering their 
feedback, with its conclusions being considered and employed in the drafting and 
argumentation of the Competency Framework. The task was meant to understand the status 
of the HP market from the point of view of those currently working in it, including the drivers 
and barriers that could stimulate or restrict the demand for skills in the European construction 
sector specifically related to HP system design, installation, commissioning, and ongoing 
maintenance. To establish this baseline position, a survey was carried out with the panel of 
HP experts developed in Task 2.2. IERC (with inputs from the other partners) developing a 
survey template (by M3) to enable comparison of the results. With LIT, CTA, ESV  
carrying out the survey and sharing it with participants of the three respective pilot Expert 
Groups to gather insights into the barriers that are preventing upskilling of the workforce and 
HP roll out around Europe. Additionally, EHPA conducted a review with its members for their 
inputs and so as to also include the full EU perspective. To ensure maximum participation, the 
survey was translated and adapted from English into Spanish and German for use in each pilot 
country. The list of suitable HP Experts was agreed by the consortium in M4. To supplement 
the results of the survey, each country partner (LIT, CTA, ESV) also ran one focus group event 
in their country in the first year of the project, with 5-10 relevant stakeholders willing to share 
their experiences and speak in more detail about their observations. IERC, in collaboration 
with the project team, developed a standard focus group workshop format to be used in each 
country, enabling standardisation and comparison of the data gathered in the different 
countries. The outputs from each country were collated into a report by IERC (D2.3). This 
deliverable, when combined with D2.1 and D4.1 from WP4 on End User Demands, providing 
a comprehensive overview of the supply and demand considerations of HP skills at an EU and 
Member-state level. 
 
With the main findings of the work, selected below. 
 
The specific actions that will have the most impact on boosting the HP market in each of the 
pilot regions will differ from each other since each countryôs market is at a different level of 
maturity and exists within its own policy framework. 
Actions for the increase of skills and competences all over the value chain should be 
taken for the development of the HP market, mainly focusing on the upskilling of 
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 installers and designers who might or might not be part of the HP industry. To stimulate 
the development of the HP market, those actions need a supportive policy framework that 
encourages the transition towards the use of renewable energy sources via, for example, 
taxation of CO2, and a regulation of the built environment, for instance, banning fossil fuels in 
new buildings. 
Financial incentives can also play a major role in the development of the HP market, as they 
are a key enabler for overcoming challenges such as the high cost of a heat pump installation 
and the high cost of electricity compared to the cost of fossil-fuel-powered systems like gas 
boilers. Working on raising awareness and making information available to all supply chain 
actors is considered of critical importance for the development of the HP market, particularly 
among end-users of HPs. Actions directed at raising awareness should become a priority to 
overcome the end-userôs resistance to new technologies and encourage the demand for a 
transition away from fossil fuel-based systems. 
 
Detailed information extracted from survey: 
Main driver in the heat pump market identified in the survey: 
- Having a supportive policy framework. 
Main barriers in the HP market identified in the survey: 
- High cost of installation (identified in Spain, Austria) 

1. Austria: low level of maturity of the market - low levels of awareness of economically 
feasible application possibilities among planners and users. 

2. Spain: cost is a decisive factor in the implementation of HPs in buildings. Low consumer 
awareness prevalent among installers of HPS in non-residential frameworks. 
Consumers unaware of main advantages of HPs. 

- Lack of qualified and experienced planners, designers, and installers. (Identified in  
 
Ireland, European level). 

1. Ireland: The sector lacks a standardised approach to the design and installation of 
domestic HP systems. 

2. There was concern among the experts who attended the focus group that poor quality 
work would lead to underperforming systems which could ultimately damage the 
reputation of HPs and hinder growth in the market.   

 
Policies & Initiatives needed to drive the HP Market identified in the survey: 
- Increase skills across the value chain (ñThose working in HP planning, design, 
distribution, installation and maintenance should be the main target of any upskilling 
initiativesò). 
- Increase End-user awareness of HPs. 
- Implementation of regulations requiring the transition from fossils fuels to renewables.  
 
Ireland: need for policymakers to better communicate with the market, allowing 
experiences from the marketplace to play a role in developing policy going further. 

1. Ensuring that new standards for HPs are properly implemented. 
2. Ensuring that installers are properly trained and that assessments of installations are 

carried out to check for quality and feedback any issues to the installer so that they can 
be corrected. 
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3. Providing more training and information to consultancy firms that design heating 
systems to ensure that they are correctly designed and specified when they integrate 
HPs. 

4. Increasing the level of monitoring of HP installations so that effective measurement and 
verification of their performance can be carried out. 

5. Addressing the lack of knowledge among the general population on the basics of heat 
pumps and their potential benefits. Not every building is immediately suitable for a heat 
pump, but all buildings that are suitable for heat pumps should be targeted by 
advertising and other awareness campaigns.  

 
Austria: low levels of awareness of promising and economically feasible application 
possibilities among planners and users, and the lack of required skills by planners and 
installers. 

1. It is important to adopt a holistic approach and consider all actors along the value chain. 
HPs have interfaces to many areas of expertise. It is necessary to close these 
interfaces with knowledge. 

2. There is a large need for communication tools targeted to specific actor groups: case 
studies, best practices, information brochures, HP checklist for companies, information 
on planners and suppliers etc.  

3. More technical information on which HPs are already available as standard solutions 
for which application areas would be helpful. Experts seem to have different levels of 
knowledge about this. 
 

Spain: Improved specification of the existing regulations that require the transition 
away from fossil fuels will bring greater clarity to the sector and accelerate the growth 
of the HP market. Additionally, it is important to simplify the rules around the 
administration of government incentives, especially in residential buildings to 
encourage uptake. 

1. It is urgent to standardise and clarify the regulations at sectoral, regional, and state 
level to avoid misinterpretation and misunderstanding of the rules. The clarification of 
regulations will allow a much faster development of the HP market in Spain. 

2. Raising awareness among manufacturers and installers of the shared use of air 
conditioning and heating systems to enable them to take advantage of the greater 
efficiencies that can be achieved through combined systems. 
 

EU: the need for subsidies to promote the use of renewables and renovation and the 
increasing taxes on CO2 emissions. 

1. Focus on introducing HP technologies in the training and upskilling of installers and 
designers. 

2. Focus on building installation technicians and end-user competencies to properly 
choose, install, and manage HPs. 

3. Ensure it is possible for knowledge and know-how to be transferred from the HP 
industry to the fossil fuels industry. 

4. Consider innovation in terms of HP interface to simplify the HP operation and 
installation process. 

5. Combine skills development with robust standards which are actively policed and 
enforced. 
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4.1.2. The Training Providers Survey (T3.1.)  
The Training Providers Survey was built around a competency framework structure, 
complemented with a look into past, current, and future practices as to temporally adapt our 
framework and not include any skills/competencies that the training providers (in their 
experience) consider to be less important in the current and future environment. Indeed, the 
structure being based on a competency framework of four separate stages. The first one is 
defining the purpose of the framework (To facilitate the mass deployment of Heat Pumps and 
the upskilling of workers to transition from installing fossil fuel boilers to installing Heat Pumps) 
and then assemble a team (in this case the project partners) that has a holistic view of the 
sector. The second step was to collect information (e.g., surveys, interviews) from the relevant 
stakeholders. After the information was collected, being analysed, and validated, with the final 
step, being its implementation and potential adaptation to diverse National and European 
requirements.  
Keeping the theme of using the surveys/interviews to inform the next deliverable (draft 
competency framework, the questions followed a set of blocks (each made of a set of skills 
that professionals in the HP field should have:  
1. Technical competencies 
a) Problem solving/troubleshooting 
b) Digital 
c) Preventative maintenance 
d) Calibration and testing (rigour and accuracy) 
e) Continuous improvement (lifelong learning) 
f) Renewable Energy Systems Integration 
2. Customer orientated competencies 
a) Customer communication and management 
b) Client focus 
c) Influencing 
d) Interpersonal relationships 
e) Promotional/Sales 
 
3. Business competencies 
a) Financial Management 
b) Efficient organisation of resources 
c) Commercial awareness (how the company works) 
d) Innovation and entrepreneurship 
e) Negotiation and decision making 
f) Perseverance (result driven) 
4. Organisational competencies 
a) Coaching and mentoring 
b) Adaptability 
c) Teamwork 
d) Delegate 
e) Logistics 
f) Change management 
g) Project management 
5. Health and safety 
a) Local building codes and safety regulations 
b) Safety procedures and standards (in case of HVAC equipment failure; equipment 
replacement) 
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While keeping in mind the minimum requirements (if such requirements exist) present in each 
region/country, for the installation of a Heat Pump (in addition to the training provided by 
manufacturers), for residential and non-residential buildings. 
 
With the main findings of the work, selected below. 
 

1. Minimum qualifications/competencies in the HP sector: 
Not all surveyed regions (Ireland, Upper Austria, Spain, Italy) have specific 
qualifications/competence necessary for installation of heat pumps, but all regions highlighted 
the importance of requirements and competences regarding F-gas ( F-Gas Regulation 
517/20142 art 10 indicates that Member States need to ensure that training programmes for 
recovering F-Gas are available. Those certification programmes and training provided need to 
cover applicable regulations and technical standards, emission prevention, recovery of F-gas, 
safe handling of the equipment and information of relevant technologies to replace or reduce 
the use of F-gas). 
 

2. Skills/knowledge/competencies and associated Learning Outcomes 
a) Training delivery 

Preferred learning methods highlighted ï validated by past experiences and the motivation on 
the training participants: Lectures, hands on training and case studies. Exacerbation of the use 
of the e-learning by Covid19. It is pointed out that importance of developing new virtual facilities 
to integrate heat pump training with other renewable energy system. 
 
Detailed data extracted from survey: 
Ireland: Now: online/live lectures and instructor led training. 
- DKIT and METAC training: 10 weeks course called ñHeat Pump installerò ï 60% online/ 

40% on-site. (Trainees satisfied with the dual approach: reduces travel time) 
- Grant engineering & ECAC: HP training trolleys as well as courses on air tightness, NZEB 

and deep retrofit)- on-site training. Hands on practical training to provide trainees a holistic 
overview of the overall heating system. 

Italy: Now: E-learning, case studies, instructor-led training. Others: practice training, 
certification exams according to national standard. Methods chosen to transmit info quickly 
and efficiently, they have been validated by past experiences and because they have 
stimulated the motivation of training participants. 
Spain: Now: e-learning, hands on training, live/virtual training, case studies, 
coaching/mentoring. In the future: coaching/mentoring and lectures. It would be interesting 
to develop new virtual facilities (hp installations, system demonstrations) 
Upper Austria: interest in heat pumps increased over the last years. 
Europe Wide: Now: Live/virtual lectures, hands on training, e-learning, instructor led-
training. In the future: new virtual facilities to integrate heat pump training with other 
renewable energy systems trainings or to develop new on-line training capabilities and 
curriculum. 
 

b) Technical Competencies 

 
2 Regulation (EU) No 517/2014 of the European Parliament and of the Council of 16 April 2014 on fluorinated greenhouse gases and 

repealing Regulation (EC) No 842/2006 Text with EEA relevance: https://eur -lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32014R0517&qid=1608306002561 
 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32014R0517&qid=1608306002561
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32014R0517&qid=1608306002561
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The technical competencies considered in trainings are determined mainly by the how they 
reflect the Market demand, by how necessary they are by professional recognition and how 
they respect customersô requests. All proposed technical competencies in the survey have 
been, are and will be considered in the trainings of all the regions in a higher or lower 
level (problem solving/troubleshooting, renewable energy systems integration, heat pump 
systems that include smart (IoT) components, heat pump systems interfaces (user/installer 
interface), preventative maintenance/diagnostics, calibration and testing (rigor and accuracy), 
performance analysis and system optimization, continuous technical skills improvement). 
Technical competencies such as preventative maintenance/diagnostics, Heat Pump 
Systems that include smart (IoT) components and Continuous technical skill 
improvement are considered to increase their already high relevance in the next 5 years. 
 
Detailed data extracted from survey: 
Ireland: 
- DKIT and METAC training: training on fundamentals of heat pump design ï that is the 

highest competency with regards to heat pumps- 
- Grant engineering & ECAC:  

o Grant: specific to manufacturers of heat pumps ï does not touch on the 
understanding of HPs or design, sizing, or commissioning of units. 

o ECAC: focused on refrigeration section of heat pumps. 
Italy: additional competencies highlighted: economics and fiscal competencies, digital 
competencies, circular economy approach, renewable energy systems proper installation and 
commission. 
Upper Austria: training takes places in a ñdual systemò of vocational schools and on-the-job 
training in the heating installation companies. Training is very hands-on oriented. They learn 
theory in school and practice training in the company in which they are employed. 
- HP manufacturers: offer training programs for installers on HP installation, commissioning, 

and customer service. 
- AIT: technical training for HP installers/planners: technical aspects of planning and 

installing HP systems at their heat source. Specific training on refrigeration engineering 
and flammable refrigerants. 

- Energy advisersô courses. 
- ESV-energy academy: energy efficiency and renewable energy, specialized courses on 

HP technologies (technology innovations, cost-efficient planning, financing, available 
subsidies, implementation of energy solutions). 
 
c) Customer oriented competencies 

The Customer Oriented Competencies considered in trainings are determined mainly, in a 
higher or lesser extent, by how they improve the customer satisfaction with their product/s or 
services, how they respect the customersô requests and how they improve the market demand. 
Competencies such as Customer Communication, Customer management and 
interpersonal relationships are currently considered in trainings. 

 
Detailed data extracted from survey: 
Ireland: customer communication, client focus, building interpersonal relationship 

¶ DKIT and METAC training: dealing with homeowner, hand over documents and control 
guides to the homeowner, cost and comparisons of different fuels and different heat 
sources. 
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Italy: Now: Customer management, customer communications, interpersonal 
relationships. Others: knowledge of environmental topics and a greener approach. 
Spain: Now: Customer management, promotion/sales and positive influence (based on 
previous experience) In the future: customer communication and customer orientation 
Upper Austria: Apprentices learn customer-oriented competencies throughout their 
practical training. 

¶ AIT: social competences linked to sales of HP and advice services. 

¶ Energy advisorsô courses include communication competencies to sound 
knowledgeable and inspire trust from clients. 

EU wide: Now: customer communication, positive influencing, interpersonal 
relationships, customer management. It is highlighted Customer training as an 
informed customer on settings inputted can play a big role in the operation of any 
device. 

 
d) Business Competencies 

The business competencies considered in trainings are determined mainly by how they can 
improve the sales and meet the market´s demand. The elements considered important to be 
taught vary depending on the region: efficient organization and use of resources and 
commercial awareness, however, are considered crucial as of today in most of the 
regions. 
 
Detailed data extracted from survey: 
Ireland: training has elements of commercial awareness, negotiation and decision 
making. 
- DKIT and METAC training: project management, teamwork, adaptability and aware of 

delegation between the 3 trades of the heat pump (electrical, refrigeration and plumbing) 
Italy:  Now: efficient organization and use of resources, commercial awareness, 
innovation and entrepreneurship, perseverance (result driven). Others: incentives, 
subsidiaries, ROI and break-even point, white certificate trading, waste management. 
Spain: Now: efficient use of resources, commercial awareness, and perseverance. In 
the future: innovation and entrepreneurship, negotiation and decision making. 
Upper Austria: As an extension of the dual vocational training HP installers can continue their 
training to become a ñmaster craftspersonò (professional advancement and enables them in 
becoming a business manager/owner). 
- AIT: non-technical training on HP sales. Targeting installers and covering a range of 

business topics, this way increasing installerôs sales competencies. 
- ESVôs Energy Academy: trainings on the financial aspects of project implementation, 

subsidies and on increasing competitiveness with energy efficiency. 
Europe Wide: Now: efficient organization and use of resources, negotiation and 
decision making, perseverance. 

 
e) Organisational Competencies 

While it is important to remark that in some regions, such as Upper Austria, organizational 
competencies are not the focus for some of the main HP training providers, in the other 
surveyed regions, said competencies are indeed considered during training. Mostly 
determined by how they can improve customer satisfaction and meet the market demand. 
There is not a consensus among regions regarding which are the most important competencies 
to be taught nor regarding the future trends since every region might need to overcome  
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different challenges. However, competencies such as teamwork, delegation, logistics and 
even adaptability are highlighted by the participants of almost all surveyed regions. 
 
Detailed data extracted from survey: 
Ireland: Now: Delegate, logistics. 
Italy: Now: adaptability, delegate, teamwork, project management. Others: cross related 
competences to reach more ñagileò organizations. 
Spain: Now: project management, teamwork, delegation, and logistics. In the future: 
coaching and mentoring and change management. 
Upper Austria: apprentices learn organizational competencies throughout their 
practical training. 
Europe Wide: Now: adaptability, teamwork, project management. Others: long term 
visions planning 

 
f) Health and safety competencies 

In all surveyed regions, Health and Safety competencies are considered a crucial element in 
the heat pump training. Whether they are considered to reflect market demand or to improve 
customer satisfaction, competences such as Safety procedures and standards (in case of 
HVAC equipment failure) and Safety procedures and standards (in case of equipment 
replacement/upgrading) are highlighted as crucial competencies today. In the next 5 
years, most of the surveyed regions pointed out the importance of teaching European 
building codes and safety regulations. 
 
Detailed data extracted from survey: 
Ireland: now: National building codes, safety regulations, safety procedures and 
standards. 
- DKIT and METAC training: health and safety are another module building from HP training. 
- Grant engineering & ECAC: health and safety are another module building from HP 

training. 
Italy: Now:  Safety procedures and standards (in case of HVAC equipment failure), 
safety procedures and standards (in case of equipment replacement/upgrading), 
National building codes and safety regulations. Others: importance of performing a risk 
assessment in case of installation of complex systems and the urgency to implement new 
refrigerant A2 and A3 safety related standard and training/certification programme. 
Spain: Now: local, national and European Building regulations and safety standards as 
well as safety procedures and standards. In the future: European building codes and 
safety standards 
Upper Austria: Health and safety are a key element of HP training. Local/national 
building codes and safety regulations are core topics in the training of HP installers. 
Ensure safety and security for HP installers and end-users. 
Europe Wide: Now: safety procedures and standards (in case of equipment 
replacement/upgrading), safety procedures and standards (in case of HVAC equipment 
failure), national building codes and safety regulations. Global compliance to local 
standards was added as a response. 
 

3. Foreseen training curriculum in HP technology, installation, and maintenance 
The importance of working on the qualification of heat pump installers was highlighted,  
 
as well as the comprehensive approach for training all along the HP Value chain as HPs 
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have interfaces in many areas of expertise. Regarding the ways in which said training could 
be delivered new virtual facilities, tools and videos and webinars for different targets (installers, 
designersé) were pointed out. 
 
Detailed info extracted from survey: 
Ireland: during the discussions, several opportunities for HP4ALL were identified. 

¶ Time-Served Tradespeople: HP4ALL can help the time-served tradespeople an 
avenue to the HP market by offering a way for people to apply for competency in their 
work. An outreach program between SEAI, Manufacturers, and training facilities to help 
boost capacity.  

¶ Increasing Homeowner training and resources: High quality Home-owner guides and 
hand over materials can have a positive impact on efficiency of units and customer 
happiness. HP4ALL could work with manufacturers and training providers to create 
high quality homeowner guides.  

¶ Register and Installer Pathway: SEAI have a register of approved installers that can 
apply for SEAI grants. Another list should be made of installers out there with high 
competency but without the specific qualifications. This register would identify 
installers, forward the installers to training providers and connect them with SEAI to be 
added to the grant register.  

¶ Troubleshoot guide: Bite size online material is being utilised by training providers like 
Toolbox talks and series of online videos for installers to increase common knowledge 
and solutions to problems.  

¶ HP roadshow: Practical HP Resource is being used for training called a HP training 
trolley, this idea of a mobile training centre could be utilised to bring training to work 
rather than installers leaving work to do training.  

Italy: several points of view have been collected in the Italian Survey: 

¶ Planning webinars for different targets (installers, designers, service)  

¶ Improving technical seminars / training centre / find new ways to communicate 

¶ Preparing and maintaining updated tech and promotional team   

¶ Using marketing and communication tools as promotional and advertising  

¶ Developing new web tools, case history, references, and videos  

¶ Advocacy actions to influence local regulation and standard under revision and new 
ones 

Spain: develop new virtual facilities (heat pump installations, system demonstrations, etc.). 
develop new online training capabilities and curriculum instead, as well integrating heat pump 
training with other training and renewable energy systems. 
Upper Austria: Regarding which measures should organisations take in the future for the 
potential influx of training demand, several points of view have been collected during the 
Austrian interviews: 

¶ It is important to adopt a comprehensive approach for training and consider all actors 
along the HP value chain. HPs have interfaces to many areas of expertise. It is 
necessary to close these interfaces with knowledge. 

¶ The importance of training and further education for planners and installers needs 
further recognition by professionals and their employers. Campaigns and programmes 
offering financial support to the companies would be beneficial in encouraging them to 
offer further training opportunities to their staff. 

¶ It would help if the title "certified HP planner and installer" were more strongly 
recognised on the market and requested by end-users. Companies would have a 
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stronger incentive in sending their employees to be certified if it offered them a 
competitive advantage on the market. More certified professionals would lead to 
increasing the overall level of knowledge and competence on the market and ensure 
higher quality and performance of HP installations. The AIT and Austrian Heat Pump 
Association are putting efforts on this. 

¶ In Upper Austria, large-scale HPs for industry have a good technical potential. At this 
early market development stage, training along the entire value chain (from 
professionals to end-users) is needed and would contribute to increasing awareness, 
generating end-user trust, creating both market push and demand and ensuring high-
quality planning and implementation of projects. 

Europe Wide:  

¶ There should be a licensed system for heat pumps installed by qualified engineers.  

¶ All incentives must create action towards climate protection, not to just "selling or 
installing something" 

 
4. Opportunities, gaps, and barriers preventing upskilling and/or continuous 

learning 
Overall, in all surveyed regions, one of the main barriers identified by the training providers to 
be preventing the upskilling/continuous learning was a high resistance to change within the 
heat pump industry (e.g adapting to new technical advancements). Other elements such 
as Limited Resources (timewise, financially wise, and personnel wise) were pointed out 
as having a deep impact on the HP training delivered. 
It was also remarked that communication tools targeted to specific group actors, as well as 
time-efficient training programmes should be adapted to the busy schedule of 
companies but deliver the necessary knowledge for carrying out their activities all along  
 
the value chain. 
 
Detailed data extracted from survey: 
Ireland: From this survey and from structured interviews, several challenges were identified 
for HP4ALL: 

¶ One for All: HP manufacturer training is sometimes being done by one member of a 
company just to get the certification to install the specific HP for their company allowing 
to others in the company to install HP without the proper training. The commissioning 
of the installation can identify the competency of the installer but by this stage it is too 
late to rectify the damage.  

¶ Grant Scheme: From conversations with installers, designers and contractors, and 
trainers most heat pump installations are not grant funded as the grant process is seen 
as too cumbersome, the requirements for declaration of works are seen as too much.  

¶ Isolating Time-served Tradespeople: Not all tradespeople in the market have level 6 
qualifications, some are time-served. These people should not be isolated from the 
market due to strict guidelines on education. Time-served tradespeople have the skills 
to carry out installations, but they do not have the correct education requirements. 
There are cases where a time-served tradesperson sends their apprentice to receive 
heat pump training.  

¶ Hand Holding and Monopoly: Manufacturers and re-sellers are providing all the 
designing, planning, sizing, and commissioning as services to the installer that 
completes their training. This reduces the capacity of the market to grow and unfairly 
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monopolises the roles of designer and commissioning person with manufacturers and 
re-sellers.  

¶ 3-Trades Trichotomy: One of the key issues identified from conversations with experts, 
trainers and manufacturers is that the HP installation brings together 3 trades to install 
one unit, electrical, refrigeration and plumbing. The relations between these trades can 
have a huge effect on HP efficiency, if the 3 trades are not working together and 
conversing often, issues may arise. 

Italy: Main barriers now: non-learning culture, resistance to change, lack of leadership, 
limited resources. Others: lack of contact points between schools (high schools and uni) and 
the workplaces 
Spain: Now: limited resources, lack of leadership. In the future: programme approach versus 
the organisationôs approach is expected to become the main barrier. 
Upper Austria: Sometimes, there is a wrong perception that "anyone who can install an oil 
boiler can install a HP". 

¶ Installation companies are extremely busy and suffer from a lack of finding suitable 
apprentices and qualified staff. Therefore, training programmes have to be extremely 
time efficient. This is a challenge given the increasing complexity of modern equipment. 
Also, there are many exceedingly small, 1ï2-person installation companies. For them, 
finding time for training is even more difficult as they spend most of their work hours on 
construction sites. 

¶  There is a large need for communication tools targeted to specific actor groups: case 
studies, best practices, information brochures, HP checklist for companies, information 
on planners and suppliers etc. 

Europe wide: Now: work-learning dichotomy, limited resources, non-learning culture, 
resistance to change. Other: advanced process control logic, language barriers, cultural gaps,  
 
fear of investing in employees that can leave the company. 
 

4.1.3. National and European Union Prospective Training Frameworks (T3.2.) 
 
The work undertook an analysis of the upcoming European and National upskill policies, being 
assessed as follows: 
- EU regulations in this matter ï planned implementation frameworks of directives that aim 

to improve and homogenise this sector on an EU level. This was conducted by EHPA and 
RINA. 

- National and Regional prospective frameworks in IE, ES, AT to see an overview on the 
future regulations and the potential impact, comparing them with the strengths and 
weaknesses of the current market along with the extra skills and competences that are 
needed to optimize the results in nZEB-construction and renovation projects. (LIT, CTA 
and ESV completed this review). 

- Use of best practice examples that can be replicated in upskilling building professionals 
and/or blue-collar workers across the building design, operation, and maintenance value 
chain. IERC conducted this analysis. 

 
This analysis drawing on relevant education, training, energy policies and directives thus 
considering the potential for mutual recognition of skills and competencies, as well as potential 
challenges in meeting the supply of the upskilling provision. EHPA compiling this data into 
D3.2. 
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With the main findings of the work, selected below. 
 
Need for careful planning to prevent a skills shortage in the future, to ensure that workers 
have the relevant skills for the climate transition, as well as to prepare the work force for any 
unforeseen events. Adequate funding is the key to underpinning the success of many of 
these initiatives. 
 
European Legislation 
The EU are putting a stronger focus on future-proofing their workforce by an emphasis on re- 
and up-skilling workers to be able to cope with the green and digital transitions. Additionally, 
encouraging investment in skills and training through the public sector loans facility is 
important as it allows those who would not otherwise be able to, to access vital funding. 
The most important conclusion to be drawn from the European perspective is the element of 
sharing best practice/s with other countries and collaborating in order to ensure that 
training programmes are the best they can be in all European Member States. 
 
Detailed information from initiatives analysed: 
 
- Climate law: addressing the climate transitionôs impact on society, in particular óvulnerable 

communitiesô and giving them the skills to adapt. This particularly affects those sectors and 
workers impacted by climate neutrality ambitions, such as those in fossil fuel industries. 

- European Skills agenda for sustainable competitiveness, social fairness, and 
resilience: 5-year plan, with adequate funding (85 million EUR). Those with low 
qualifications and those who are seeking employment will benefit from the financial support 
and long-term planning provided by this strategy, as one of its aims is to help adults 
undertake training to increase their skills so that they are better able to cope with the green 
and digital transitions. 

- Public sector loan facility: support areas which have been negatively affected by the 
climate transition and direct public investment through preferential lending conditions. This 
regulation should increase the uptake in reskilling initiatives, as more financial assistance 
will be available and training programs will become more accessible. This example 
highlights the need for adequate funding if governments/authorities wish for 
success in reskilling for the green transition. 

- Renovation Wave: The Renovation Wave particularly targets those in the EU building 
industry who either already have skills in building renovation, or who are well placed to 
develop them. 

- The European Education Area: support member states in building óresilient and forward-
looking education and training plans. Emphasis is placed on structural barriers to learning, 
skills and development, in order to prevent these having a negative effect on employment 
opportunities. The EEA covers six dimensions: quality, inclusion and gender equality, 
green and digital transitions, teachers and trainers, higher education, and geopolitical 
dimensions. 
 

- The next ERASMUS+ programme (ERASMUS program for education, training, youth, 
and sport 2021- 2027) aims to support learning mobility opportunities and cooperation 
between stakeholders. There will be a focus on people from all social backgrounds 
acquiring new skills in ófuture orientated areas such as climate change and clean energy 



  

27 
 

This project has received funding from the European Unionôs 
Horizon 2020 research and innovation programme under 
grant agreement No 891775.  

- The Proposal for a Council Recommendation on Vocational education and training 
(VET) for sustainable competitiveness, social fairness and resilience defines the key 
principles that ensure vocational education and training is adapted to the changing needs 
of the labor market. The proposal places a strong focus on the increased flexibility of 
vocational education and training and reinforces opportunities for work-based learning and 
apprenticeships, as well as improved quality reassurance. 

- RGE quality label (FRANCE): qualification scheme. It aims at encouraging installers and 
operators to increase their competences. Platforms for training professionals are organized 
at the regional level with the support of ADEME.  Information website managed by ADEME 
helps consumers choose the right professional for their renovation works since ADEME 
publishes national list of RGE professionals on their website. Other tools to assist 
professionals are developed, such as publicly and freely available technical guidebooks 
emphasising quality issues, free training courses available online (e-learning), networks of 
actors created to promote experience sharing and the dissemination of information.  Many 
European countries do not yet have such tools, while France represents a successful 
example.   

 
National and Regional Prospective Frameworks 
It can be concluded that these countries (Austria, Ireland, and Spain) are taking steps in order 
to decarbonise, that increases the need to develop the whole workforce skills in order to 
combat this problem. High quality training, which is accessible to all professionals, as 
well as on-the-job learning such as apprenticeships are vital to the future of the 
workforce. Policies such as increased renovation are important as they contribute to 
decarbonisation goals whilst also providing increased opportunities for employment 
and training in the local population. 
 
Detailed information from initiatives analysed: 
 
Austria: several legislative and policy frameworks in place to improve energy efficiency.  

¶ The Austrian Energy Efficiency Act (Bundes-Energieeffizienzgesetz ï EEffG): 
Austrian legislation for the implementation of the EU Energy Efficiency Directive. It sets 
quality standards for energy advisors and auditors ï key actors in achieving energy 
efficiency goals. To be legally recognised as an energy advisor or auditor, professionals 
must fulfil minimum qualification requirements (completion of technical training in the 
field of energy efficiency, 3 years of professional experience in the field during the last 
5 years in addition to acquire the expertise required for the job by an energy specific 
furth education) 

¶ The Austrian government programme 2020-2024 includes a phase-out plan for fossil 
fuels in space heating and cooling as a crucial aspect for achieving Austria's climate 
protection targets (including climate neutrality by 2040). To achieve decarbonisation 
goals, there is a need for more skilled professionals capable of installing high quality 
renewables systems (including heat pumps). This programme (like many of the others 
specified in this review) highlights that the governmentôs decarbonisation targets are  

¶ key drivers for the heat pump market and offer a large opportunity for the HP4ALL 
project. 

¶ The National Energy and Climate Plan (NECP), adopted in 2018, provides the 
framework for action in terms of Austrian climate and energy policy up to 2030. To 
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achieve goals in the buildings sector, the following measures specific to training are 
defined: 

o including energy efficiency and climate protection in learning curricula and 
technical training programmes; 

o improving training for professionals. 

¶ The Upper Austria Energy Strategy - Energieleitregion 2050: this strategy sets the 
energy policy goals of the region of Upper Austria regarding renewables, efficiency and 
greenhouse gas reduction. the strategy explicitly foresees communication and trainings 
measures including: 

o information activities, end-user awareness raising, training and further 
education for a range of target groups 

o training and further education offers 

¶ The Upper Austria Long-Term Renovation Strategy: key aspect of training in the 
fields of buildings and energy efficiency. In Upper Austria, the training of relevant 
stakeholders through the ESV's Energy Academy, and the training of qualified energy 
advisors are defined as main elements of the Upper Austrian Long-Term Renovation 
Strategy. 

 
Ireland: Irelandôs future upskill policies will both directly and indirectly affect both the nZEB 
and green skills sector and thus impact the renewable heat generation and thus the HP 
deployment and training sector. Ireland has a number of legislative & policy measures / 
funded projects etc that will impact the future of the training and skills sector. 

¶ 2021 Climate action plan is a result of the new Climate Action and Low Carbon 
Development (Amendment) Bill 2021: legal framework outlining how Ireland will 
reduce its GHG emissions by 2050. This plan is in a consultation period and is expected 
that it will build on the 2019 Climate Action Plan which contained 183 actions broke 
down into 619 individual measures, eight of which relate to heat pumps in the areas of 
up-skilling and training, awareness campaigns, review of heat pump grant support, heat 
pump standards development, registration schemes for competent installers and 

advance the building regulations for new builds in relations to heat pumps. This initiative shows 
that policy can influence heat pump deployment and training, and that expert voices can input 
into policy. 

¶ The Action Plan for Apprenticeships: five-year strategy to deliver on the 
Government commitment of reaching 10,000 new apprenticeship registrations per year 
by 2025. It establishes a roadmap to a single apprenticeship system and new support 
for employers and apprentices, which should provide a high quality and innovative 
approach, employer driven responses, apprenticeships for all (to match the profile of 
the general population), a valued option as well as a single coherent system.  This 
provides a structure for developing new apprenticeships from an employer led 
perspective, which could allow for the development of one with a focus on heat pumps, 
for example a domestic retrofit apprenticeship. 

¶ Skillsnet Ireland, Climate ready initiative: it supports businesses to increase  
 

¶ enterprise training, specifically with the 'climate readyô initiative, in order to equip them 
with the skills they need in order to respond to climate change. Support will be given in 
the form of live and online workshops, masterclasses and mentoring, as well as through 
two programmes, the first of which is called the Sustainability pass, which is to develop 
awareness knowledge and skills in sustainability areas, and the second is the Energy 
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Leader Programme, which is supported by SEAI and aims to assist businesses and 
energy providers with practical sessions on how to reduce energy waste, deliver cost 
savings and protect the environment. 

¶ Digital Academy for Sustainable Built Environment (DASBE): It will provide 
opportunities from apprenticeships to masterôs degree level in sustainable built 
environment, supporting the construction industry. Going forward, DASBE will create a 
digital platform to enable learners to gain micro-accreditations, special purpose awards, 
minor and major awards focusing on special topics, needs and requirements in the 
Sustainable Built Environment sector, as well as collaborating with 3 educational 
institutes. A strength of this programme is its ability to rapidly design, develop and 
deploy education and training programmes for construction workers that are flexible 
and responsive to the needs of the building sector. 

¶ Waterford and Wexford Education and Training Boardôs (WWETB) Heat Pump 
Programme: it provides training to apprentices working in the construction sector and 
has thus identified the need for a course in heat pump maintenance and servicing, and 
so therefore the course is in development. The aim of the course is to increase the 
workforce so that they can respond to the increasing demand for the installation and 
maintenance of heat pumps in Ireland, and it is thought to be the first of its kind in the 
country. 

 
Spain: Comprehensive approach to the modernization of the building sector includes 
education and training as part of its approach and could be replicated in other countries. 

¶ Spanish Long-Term Strategy for Deep Building Renovation: This strategy includes 
a specific section (section 9) regarding professionalization, modernization, education, 
and training to promote the emergence of a professional and modernized workforce 
that focuses on renovation. It puts an emphasis in vocational training. 

¶ In 2018, changes to the public procurement system allowed public administrations to 
demand the use of BIM methodologies, skills, and trainings in the delivery of projects 
and work contracts, and this led to the officer of BIM training courses significantly  
 

increasing in both universities and professional associations.  

¶ the Spanish General Council for Vocational Training has created working groups to 
define recommendations for updating the VET system (dual VET, accreditation of 
professional competences acquired through work experience) 

 
Best Practice Examples in training: 
 
Best practice examples were identified for the literature review in Austria, Denmark, Finland, 
Germany, Ireland and Spain. All these examples found are replicable in other countries 
or areas because they provide a good framework which give learners high-quality 
education on the installation and maintenance of heat pumps, in response to the 
increased demand for qualified installers. Many countries have identified that there are not  
enough skilled workers in this area, and the examples could provide a basis for the extension 
of training. It is important to provide employees with the skills needed by employers, and to 
ensure that there is a list of qualified practitioners to give the public increased confidence in 
the quality of work to be carried out. 
 
Detailed data extracted from analysis: 
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- Multi-country: EUCERT training program launched by EHPA (it covers Austria, Belgium, 
Czech Republic, Denmark, Italy, Finland, France, Germany, Hungary, Poland, Portugal, 
Slovakia, Sweden, and the UK). End-to-end aspects of the HP are covered (theoretical and 
practical model). 

o Directed to HP installers and technicians, providing training in accordance with Article 
14 RES directive. 

o ñCertified HP Installerò Certificate ï listed in EHPAôs database of HP installers. 
o it is designed to be accepted in all European countries, so that installers are not 

restricted by borders. It is easily replicable ï any country can register with EHPA and 
participate in training. 

- Denmark: ñheat pumps for increasing energy efficiencyò webinar ï Danish Institute of 
Technology. Overview of HPs themselves and emphasis in their integration of HPs into 
sustainable heating and cooling solutions. 

o The webinar lasts for 2 hours and provides an overview of heat pumps themselves 
and their possible incorporation into the heating and cooling industries, with a focus 
of the integration of heat pumps into sustainable heating and cooling solutions. 

o Concise information (technology, application, and economical aspects) 
o Replicable to encourage those who already have a HP installer or plan to install one. 

- Finland: heat pump training program by Danfoss. Provides elemental knowledge on heat 
pumpôs working principle, refrigeration cycle, heat pump components efficiency calculation, 
various types of heat pumps and its application to the market 

o 3/4h course 
o Very accessible and replicable due to short format ï attract attendees from across 

the spectrum 
- Germany: ñPlanning and installation of heat pump systems according to VDI 4745 sheet 1 
category PEò Training Seminar by Bosch. The main aim of the seminar is to provide 
candidates who are confident in taking responsibilities of the activities in planning, advise, 
operation and repair of heat pump systems 

o To access the course, the attendee must have a background as a master, technician, 
or engineer in the fields of heating, cooling, ventilation, sanitary or electrical  
 
engineering. 

o Planners and installers of HPs: guidance on planning, commissioning, and 
maintenance. End-to-end aspects of HP systems 

o Replicable: understanding methods and approaches German companies are using 
to influence the development of the HP market 

- Ireland: emphasis on upskilling those who already have previous experience or 
background in plumbing, and who want to expand and build on this experience. 

o METAC Domestic Heat Pump systemôs 5-day course: basic understanding of hp 
installations and design.  
 
 
Á useful tool for those who want to quickly learn the basics of domestic heat pump 

installation and design. 
Á Those who complete the training are added to the SEAI database as qualified 

installers ï gain credibility 
o Dundalk Institute of technology: 10 weeklong level 6 courses for HP installers: 

fundamentals of domestic and small commercial hp installation 
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Á Those who complete the training are added to the SEAI database as qualified 
installers ï gain credibility 

- Spain: Heating and Air Conditioning (HVAC) course by WakeTech. Provide understanding 
of HP controls. 

o No prerequisite to participate ï entry level skills are developed during the course 
o Easy replicable, it is for those starting their career. Those trainees could support and 

encourage homeowners to install a HP. 
 

4.1.4. The End users survey report (T4.1.) 
It represents an evaluation of current public and market acceptance of HPs that aimed to target 
end users across different categories (residential, non-residential; building owners, building 
managers; public, private etc.). Each having their own specific influences and demands on the 
market for skills and quality. This task examined the readiness of end users to accept HP 
implementation. LIT, with assistance from IERC and RINA-C, developing tools and resources 
(e.g., interview questions, online surveys in M2) used with consumers in each pilot country, 
evaluating their current attitudes and opinions towards HPs. These questions covering: the 
real or perceived risks of using HPs, opinions on ease of operation & maintenance, perception 
of installation and operating costs, suitability for use in different situations, knowledge of 
how/where to find information about HPs, new innovations, and emerging solutions etc. A 
particular focus being placed on knowledge and skills within the market, and end-usersô 
perceptions and expectations in this regard. Each region selecting and applying appropriate 
tools to gather the data, identify critical trends and issues to be addressed for end-users. The 
consortium using their respective networks to facilitate participation from 15-30 building 
owners/end users in each region. LIT collating the results from the survey into a report (D4.1) 
in M4. With the outcomes from this survey informing the development of the Knowledge Hub 
and Performance Tool in Tasks 4.2 and 4.3 while also supporting the development of the 
Awareness Campaign in T4.4. 
 
With the main findings of the work, selected below. 
 
The Survey and interviews identified the main areas of concern from the perception of the 
end user in each region: High investment costs, lack of competency training for 
installers and lack of quality information for end users are the main areas of the HP  
 
market requiring attention.  
HP performance is heavily influenced by the competency of designers, installers, and 
commissioners which could explain the group of HP owners that are not satisfied with the 
performance of their HP, the more transparent the exchange of information between 
designers/installers and end-users can relate to the satisfaction of the performance of the HP 
and the installation. The need for competency in designers/installers is paramount to the 
success of the HP market. 
 
Upper Austria has a well-established residential and non-residential heat pump market. 
In part, due to greater training and certification programmes available for installers. 
Respondents were from the industrial sector and had a good knowledge of heat pumps.  
To make large scale projects financially feasible, respondents felt it would be necessary to 
include a mix of uses (heating, cooling, and hot water) and a mix of energy sources for the 
heat pumps.  
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Outside of the normal sources of air, ground and water, waste heat is seen as an untapped 
resource although challenges exist if this source is unavailable at certain times, i.e., at 
weekends when industrial processes are not operating. 
The main barriers identified: the need for case studies and access to financial incentives 
and concerns about operating and maintenance costs. These could be addressed through 
provision of information to building owners and operators on all aspects of project planning and 
funding with an emphasis on case studies from successful projects. 
 
In Ireland, the HP market is still in its infancy, most of the respondents to this survey were heat 
pump owners from the residential sector who had systems installed between 2015 and 2020 
for space heating and hot water. Most of these end-users found heat pumps to be cost effective 
and were satisfied with their installation although some had problems with evaporator ice build-
up on air source heat pumps and other commissioning related problems. 
Interest in heat pumps stemmed from concerns for efficiency and using sustainable and 
renewable energy but barriers exist in obtaining good information on operating setup, 
economic aspects, and real-world performance data. Concerns exist regarding installer 
competency and related lack of maintenance support and a lack of credible case 
studies. A decision-making tool was the main resource that these end users would like 
to see. 
 
In Spain, HP knowledge ranges from fair to poor, but paradoxically the HP market is well 
established. 
Respondents to the Spanish survey were from both the residential and non-residential sectors, 
mostly from the public sector. Heat pumps are used for cooling in daytime and heating at night-
time with not much focus on the production of domestic hot water. It was recognised that 
because a significant proportion of heat pumps were installed pre-2005, the buildings involved 
are mostly in need of energy retrofitting to reduce their cooling and heating loads. Operating 
cost and the possible impact of refrigerants on the environment were also of concern. Installer 
training can prevent higher maintenance costs and frequency, increased energy 
efficiency and more competent installers. 
These end users had considered heat pumps because of their efficiency, the fact that they use 
renewable energy and that no fuel other than electricity is required. However, to increase 
uptake of heat pump installations, they felt that improved and additional incentives for 
renewable energy sources are required. value in a decision-making tool to aid people 
making decisions on installing or upgrading heat pump systems. 
 

4.2. Input from other likeminded projects 
With the assistance of the óbuildup.euô initiative, a set of webinars focusing on sustainable 
energy skills in the construction sector was started. This endeavour, not only offering an 
efficient dissemination portal, but also connecting stakeholders and EU funded projects that 
are in the same (or similar) field, with broadly comparable sets of objectives. Indeed, the 
Competency Framework benefiting and building upon, work that was or is being carried out in 
likeminded projects such as:  
 

4.2.1. BIMEET 
BIMEET is a project that leverages the take-up of ICT and BIM through a significant upgrade 
of the skills and capacities of the EU construction workforce. The project is built around a strong 
consortium relying on educational and research & technology expertise, robust experience of 

https://www.buildup.eu/en
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accrediting bodies, training supply chain and a wide engagement of industry led best practice. 
Focusing on the creation and implementation of qualification and training schemes for building 
professionals and blue-collar workers3. 
 
Perspective on skills and training requirements: 
 
Skills and competencies need to be developed to actively promote the widespread use of BIM 
based transversal and multidisciplinary collaborative approaches and methods in the 
European (and beyond) construction industry, currently facing fragmentation and inadequate 
training resources. Training and education programs will raise awareness of stakeholders in 
the construction value chain about (a) environmental challenges, (b) current and future 
sustainability scenarios, and (c) energy efficiency targets, EC, and governments agendas, with 
a view of delivering informed built environment interventions across lifecycle and supply chain 
underpinned by an effective BIM-based training Europe-wide agenda. 
 
Due to the recent and rapid increase in demand for BIM professionals, the current 
competence development, training, and educational practices are often based on 
reactive and a planning, while a well-researched and time-tested best practice for 
diverse BIM competence requirements is yet to emerge. Therefore, we need structured 
understanding, assessment, and measurement of BIM competence of a person or a team, 
contingent on their role in the BIM ecosystem. 
 
Training requirements for training in BIM for energy efficiency4. 
This section identifies a set of general and specific requirements for developing BIM skills, 
competencies, and training with particular emphasis on energy efficiency.  
The key findings reveal that construction industry still faces many issues and barriers 
with respect to socio-organisational, e.g., ópeople resistance to changeô; legal, e.g., ólack 
of defined liability for wrong or incomplete information inputô; financial, e.g., ótraining 
costô; and technical, e.g., ólack of technical trainingô that leads to negative impacts on 
team collaboration during the project. 
 

¶ The skills they require to handle BIM data for energy efficiency  
- Designer: Formulating the model with energy efficiency simulation programs, 

maintaining data of different varieties and solutions. Good communication between 
designers, clients, and suppliers.  

- Blue-collar worker: Basic understanding of use cases at design time, communication 
with clients and contractors to ensure best practice.  

- Contractors: Knowledge on how to use BIM and training ability to implement BIM for 
energy efficiency, collaborate with the designer to manage the information from the 
model. 

¶ The skills are lacking now for using BIM for Energy Efficiency 
- The link between different software-tools, finding suitable solutions to promote BIM in 

EE, understanding the impacts of using BIM for EE. 

¶ The ways to enhance the stakeholders' skills for using the BIM for Energy Efficiency  
- Blue-collar workers: Training and field meetings to explain the specific plans. 

 
3 http://www.bimeet.eu/files/Bimeet_flyer.pdf 
4 https://projectsites.vtt.fi/sites/bimeet/files/D2_1%20BIM%20for%20energy%20efficiency%20requirements%20capture.pdf 

http://www.bimeet.eu/files/Bimeet_flyer.pdf
https://projectsites.vtt.fi/sites/bimeet/files/D2_1%20BIM%20for%20energy%20efficiency%20requirements%20capture.pdf
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- Designers/Engineers: Energy, BIM and data management training and educating, 
understand the essence of simulation and to apply the results in practice. 

¶ The training in BIM for Energy Efficiency by organisation 
- Teaching software programs; BIM for EE, Continuous learning: issue with 

standardisation, skills of BIM coordinators and BIM managers should be defined. 
- Contractors: Educating and training should be adapted based on specific requirements 
- Facility management teams: Ability to extract and update data. 

¶ The common barriers to use BIM for Energy Efficiency  
- Lack of understanding the use of BIM, limitation in using different software-tools, lack 

of expertise in using BIM programs. 

¶ Recommendations to enhance using the BIM for Energy Efficiency 
- Assessing the performance and appropriateness of the training mechanisms, tools 

should be utilised in the early stage of the project, incentivise the adoption of BIM for 
EE. 

 
Means of recognizing competency5 : Someone can be referred to as competent when 
they have demonstrated an adequate level of proficiency in performing a particular role, 
activity, or task. In other words, individual competency cannot be generic and must be 
evaluated against the requirements of a specific position or role. 
 
Types of competencies identified: 

- Managerial Competencies: the decision-making abilities which drive the 
selection/adoption of long-term strategies and initiatives. Managerial competencies 
include leadership, strategic planning, organizational management (e.g., the ability to 
understand business benefits and business risks of model-based workflows). 

- Administration competencies: the day-to-day organizational activities as required to 
meet and maintain strategic objectives. Administration competencies include contract 
administration, HR and recruiting, etc. (e.g., identifying BIM knowledge and skills for 
large collaborative projects). 

- Functional Competencies: the non-technical, overall abilities needed to initiate, 
manage, and deliver projects. Collaboration, facilitation, project management. (e.g., the 
ability to facilitate a multidisciplinary BIM meeting). 

- Operation Competencies: the daily hands-on individual efforts required to deliver a 
project or part/aspect of a project. Design, analyse, simulate, quantify. (e.g., the ability 
to use models to generate Bill(s) of quantities). 

- Technical competencies: The individual abilities needed to generate project deliver 
across disciplines and specialties. Modelling, drafting, model management (e.g., the 
ability to use BIM software tools to generate error-free modelsò. 

- Implementation Competencies: the activities required to introduce BIM concepts and 
tools into an organization. Component development, BIM library managementé (e.g., 
developing protocols specific to generating and maintaining a Model Component 
Library). 

- Supportive competencies: the abilities needed to maintain information technology 
and communication systems. File and network management, hardware selection (e.g., 
assisting others to troubleshoot basic software and hardware issues). 

 
5https://projectsites.vtt.fi/sites/bimeet/files/D2_2%20BIMEET%20Benchmark%20of%20existing%20training%20offers%20Extended%20
Abstract%20for%20Website.pdf 

 

https://projectsites.vtt.fi/sites/bimeet/files/D2_2%20BIMEET%20Benchmark%20of%20existing%20training%20offers%20Extended%20Abstract%20for%20Website.pdf
https://projectsites.vtt.fi/sites/bimeet/files/D2_2%20BIMEET%20Benchmark%20of%20existing%20training%20offers%20Extended%20Abstract%20for%20Website.pdf
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- Research and Development competencies: abilities needed to evaluate existing 
processes, investigate new solutions and facilitate their adoption. Change facilitation, 
knowledge engineering, teaching, and coaching. (e.g., the ability to monitor, select and 
recommend technological solutions that may enhance the deliverables of an 
organization). 

- Core competencies: an individualôs specialty, overall experience, market exposure 
and project experiences. 

 
 

4.2.2. BUSLeague  
BUSLeague is a project aimed at addressing and overcoming the challenges of the stimulation 
of demand for energy skilled workforce (demand side), along with hands-on capacity building 
to increase the number of skilled workforces across the building design, operation, and 
maintenance value chain (supply side). BUSLeague achieving this objective by developing and 
implementing a cross European recognition of energy skills, together with upscaling successful 
training methods and techniques which have already been developed in previous EU and 
National initiatives such as BUILD UP Skills, Construction Skills.  
 

 
BUSleague qualification framework with the associated scope and format6. Based on 
recommendations from BUSLeague ethnographic research the BUSLeague EE-skills 
qualification must address the following: 

- Consider that Clients (demand side) thinks in terms of concrete solutions & products 
rather than holistically 

- Place EE Skills in ñthe bigger pictureò 
- Doubt & denial in feasibility and efficacy of EE 
- The lack of understanding of the (basic/key) concepts and notions 
- The lack of experience (practice) with implementation of nZEB 

 
6 https://busleague.eu/wp-content/uploads/D2_4_full_version.pdf 

https://busleague.eu/wp-content/uploads/D2_4_full_version.pdf
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- The entire construction and renovation value chain 
- Stress on cross-trade collaboration on the building site 
- The gap between theory and practice 
- Better transfer of knowledge and experiences by cross trade awareness 
- Decrease of the gap between regulatory (theoretical) requirements and available skills 
- Integrated commissioning 

 
The following scopes for qualification elements are distinguished. 
 

1. Fundamental knowledge and skills: With a focus on the óWhyô of sustaining the built 
environment. 

2. Cross-craft shared knowledge, skills, and responsibility: With a focus on integral quality 
of nZEB and retrofitting towards nZEB. Including the use of digital means and 
innovative measurement technologies. Extendable on the impact of circularity. 

3. Occupation specific knowledge, skills, competence needed for professional practice: 
with a focus on a specific occupation. 

4. Technology specific knowledge, skills, competence needed to install/realiseé: With a 
focus on application on a specific technology 

 
Implementation will be done at country specific and regional levels; based on a blend of 
measures to stimulate demand complimented with hands-on and practical upskilling of 
involved local and regional workforce. 
 
Overview of main tasks and some subtasks 
The tasks will cover the whole ówork processô and all actors involved. From orientation, setting 
ambitions to building in use (and when needed / available after use). 
 
Proven approaches for the recognition of energy efficiency skills7. New requirements ï 
related to the high energy performance of buildings or "nearly zero energy building 
standards" ï are the main challenges for the construction industry across Europe. To 
be able to implement this sensibly, workers must be trained accordingly.  
 
Much content and knowledge has been created through already implemented upskilling 
projects. In a first step, the situation relating to further education in partner countries is 
summarised. In the next step, results, and experiences regarding the recognition of energy 
efficiency skills and the associated effects on stimulating market demand are collected and 
analysed.  
In this context, the report discusses the following problems and challenges of the partner 
countries. In Austria, France and Ireland, initial training is structured as an apprenticeship 
training system. The recognition of initial training is fully developed at the national level 
in all partner countries. Unfortunately, there is hardly any focus on initial training in 
energy efficiency and renewable energies in most partner countries at present. 
Moreover, the offer of further education in the building sector is very limited in many 
partner countries. In all partner countries, however, further education modules on energy 
efficiency skills can be attended on a voluntary basis. Therefore, recognition is 
voluntary and not required by the government or the customers. In addition, there is 
hardly any national or international recognition of further education in energy efficiency 

 
7 https://busleague.eu/wp-content/uploads/D2_1_full_version.pdf 

https://busleague.eu/wp-content/uploads/D2_1_full_version.pdf
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skills in Austria, France, Spain, and Bulgaria. In the Netherlands and Ireland, there is a 
well-developed system of recognition of further education at national level, but international 
recognition of these training courses is not satisfactory.  
In general, the following applies in the construction sector at present: low price over high 
quality. For this reason, most construction companies are not interested in their employees 
attending training courses as this would result in higher salaries. Also, craftspeople cannot 
work on site when attending a course. Therefore, craftspeople are often not allowed to take 
part in time-consuming further education trainings.  
Moreover, in the building sector, knowledge is often passed on within the company 
through experience. This acquired knowledge can lead to an improvement in quality but 
is not officially recognised. In addition, low transparency of actual training courses plays 
a role in some countries. Before attending a training, craftspeople cannot clearly see what 
the contents and benefits of the courses are and have no information about the recognition of 
these trainings. In Bulgaria, Spain, Ireland, and France, only a small number of further 
education courses is available in the field of energy efficiency.  

- In Spain, skills according to renewable energy systems are not recognised in the 
market. One reason for this is, that there is no certification system for renewable energy 
trainings.  

- In Bulgaria, training certificates are often issued by training providers without any 
quality assurance. As a result, there is very little trust in training providers and their 
training offers, which leads to nearly no market demand.  
 

Finally, it must be mentioned that end consumers are not able to differentiate between 
skilled and unskilled craftspeople in the field of energy efficiency at present.  
 
A possible solution to motivate blue-collar workers to participate in further education 
courses is to offer them a tailored in-house training and reduce the course duration to 
a maximum of one day. Furthermore, comprehensive quality management for the 
construction of nZEB, clear descriptions of further education training content and 
raising awareness for the importance of further education in the field of energy 
efficiency are required. To ensure high quality trainings, evaluation of available trainings, 
collaboration between training providers and the dissemination of cross-sector knowledge are 
essential. Establishing training and consultation centres for building professionals and end 
users is the basis for stimulating the market demand for nZEBs. Moreover, the development 
of qualification registers and Skill Passport systems endorsed by relevant branch organisations  
 
and national authorities are necessary. With the project adding additional emphasis on ULOs 
(Units of Learning Outcomes) and micro learning/micro credentials. 
 
Overview on country specific strengths and weaknesses in context with the mentioned 
problems, challenges, and opportunities:  
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4.2.3. INSTRUCT  
INSTRUCT is a project that introduces changes in the requirements for construction workers 
highlighting the close link between energy skills and the energy performance as well as the 
effect of reducing greenhouse gas emissions. In addition, the INSTRUCT project also supports 
legislative changes, thanks to which energy skills will need to be confirmed by certificates, 
desired by investors. The top-down and bottom-up activities in the INSTRUCT project are 
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intended to eliminate the existing shortage of construction skills and thus to create buildings 
that are 100% energy efficient8. 
 
Objectives: 

- Quantitative and qualitative evidence that corroborate and reinforce the correlation 
between skills and education and energy performance and quality. 

- a set of tools and instruments facilitating the mutual recognition of energy skills and 
qualifications in the construction sector. 

- real-world demonstrations (in 5 geographical European areas) of the usefulness and 
ease of use of the deployed instruments for recognition of energy skills and 
qualifications. 

- dissemination and awareness raising actions in consortium members countries, scaled 
up to the wider Europe. 

- new legislative frameworks enabling reliance on skilled workers in public / private 
procurement. 

 
Correlation between training and energy efficiency9: The aim of this study was to deliver 
the industry and academic evidence that corroborates and reinforces the correlation 
between (a) skills and education, and (b) energy performance and quality. 
 
The discussion section is structured according to the 5 themes: 
 

¶ Lack of access to useful information, knowledge, and best practice guides for 
energy efficient interventions. 

In the literature review, it was highlighted by recent studies how the lack of training is currently 
one of the most significant challenges in the effort towards a sustainable future (Shapiro, 2016). 
In the construction sector, the importance of training has also emerged as a critical element 
towards energy efficiency, on a global level (Aerschot et al., 2009). In this spirit, strategies 
such as increasing access to on-job training, has been pointed out as significant towards the 
effort of improving the landscape of training for energy efficiency (Rezgui, 2020). These 
observations seem to point at the fact that:  

- on one hand there is a need to increase our efforts towards the dissemination of 
knowledge in the field of energy efficiency  

- at the moment, there are issues of access to information, lack of awareness, and, in 
general, not a very systematic effort towards education in the field.  

 
It seems that even though the information is present, training is available, and initiatives for 
training are taking place what needs to significantly improve is the overall culture about 
educating professionals on energy efficiency in the construction sector. Discrepancies seem 
to appear when it comes to establishing an ongoing, fervent climate in the construction sector 
that will bring training at the centre of these efforts.  
 

¶ Lack of demand for skilled workforce in energy efficiency. 
The demand for energy efficiency and energy efficiency skills remains a crucial issue 
for the market and the sector. As a general observation, it could be argued that demand is 

 
8 https://instructproject.eu/#:~:text=The%20task%20of%20the%20INSTRUCT,of%20reducing%20greenhouse%20gas%20emissions. 

9 https://instructproject.eu/wp-content/uploads/2022/03/INSTRUCT-Correlation-between-training-and-energy-efficiency.pdf 

 

https://instructproject.eu/#:~:text=The%20task%20of%20the%20INSTRUCT,of%20reducing%20greenhouse%20gas%20emissions
https://instructproject.eu/wp-content/uploads/2022/03/INSTRUCT-Correlation-between-training-and-energy-efficiency.pdf
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highly dependent not only on the context, fluctuating from geographical region to geographical 
region, but most importantly on the focus that is placed on energy efficiency in the construction 
sector, which goes back to deeper and more structural issues of general awareness about the 
issue, and therefore is dependent on where priorities on all levels of stakeholders are set. 
 

¶ Lack of availability or inadequate training programmes (in terms of scope, quality, 
content, cost, etc.)  

The lack of availability or the inadequacy of training programs seems to emerge as a significant 
issue. On the positive side of things, it is significant that progress has been made, and we are 
at a level of being able to assess the quality of training programs and their results within in a 
long-term framework. However, it could be argued that there is a long way ahead, and that 
there is a wide variety of factors and equilibriums that need to be investigated much more 
closely, and in detail, as suggested by the data collected. 
 

¶ Lack of shared vision and values for energy efficiency across the supply chain 
There is a need to coordinate the industry in such a manner that the importance of training for 
energy efficiency becomes a strong and shared value and a starting point of actions and 
initiatives. 
 

¶ Inadequate policy landscape, including lack of government incentives 
Overall, it could be argued that an inadequate policy landscape is a reality affecting the sector 
in various ways and on several levels. There is a need for further improvement of the efforts 
on both a European as well as a national levels and efficient strategies need to be found, 
towards this direction, as well as collaborative schemes. 
 
To conclude, based on the hypothesis that has been posited at the beginning of the study and 
as elaborated in the Discussion section, it can be argued that the statement stands: Quality 
training can, indeed, have a positive impact on energy efficiency in the construction 
sector and can contribute to sustainable interventions in the construction sector. 
 
Requirements for new instruments for skills recognition in the construction industry10. 
The aim of this report is to elicit the requirements for new, and existing, tools facilitating the 
mutual recognition of energy skills and qualifications in the construction sector.  
 
This translates into the following objectives:  

- identify best practice initiatives for energy skills recognition across Europe.  
- inform the development of new tools adapted to a wide range of country-specific 

organisational and cultural work practices across Europe.  
 
As such, an overarching requirement is identified in the need for a widely accessible and 
trusted digital platform that can allow: 

- training organisations to register their training offers and associated learning outcomes. 
- accreditation organisations to assess these and publish their accreditation outcomes. 
- white and blue workers to register their skills and trainings. 
- employers to search and recruit the skilled workers most suited to their job across 

Europe. 
 

 
10https://instructproject.eu/wp-content/uploads/2021/10/INSTRUCT_Requirements-for-new-instruments.pdf 
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It is interesting to note that the job market has been deregulated because of the ongoing 
pandemic and the restriction of movements of staff. The recruitment of skilled workers, 
therefore, transcends existing geographical boundaries while promoting a competitive 
landscape for skilled workers adapted to a wide range of country specific organisational and 
cultural work practices across Europe. 
 
Blockchain is identified as a contender solution to deliver such digital platform, which will be 
augmented with a wide range of services allowing the delivery of:  

- passports/registers for workers at regional/national level and support for their take up 
at EU level.  

- mobile applications facilitating the comparison of workers' skills and qualifications 
between countries 

- new legislative frameworks or public procurement practices 
- initiatives for home and building owners 
- new partnerships with producers and retailers. 

 

4.2.4. The NZEB Roadshow  
The NZEB Roadshow designing and constructing mobile training and demo units that will serve 
as information centres to raise awareness of the benefits of nZEBs and will create the 
necessary conditions for effective communication between stakeholders. With very careful 
attention to exterior and interior design, the centres will offer real-life experience of quality 
nZEB and will be equipped with all necessary technologies to provide full information of the 
processes with relevance to the buildingôs performance in terms of comfort, internal air quality 
parameters and energy consumption11. 
 
The project document, ñReport on the training facilities designed and produced in the pilot 
countriesò12 summarizes the activities carried out by each individual partner from the 
participating countries (Bulgaria, Croatia, Greece, Italy, and Romania) regarding the design 
and construction of mobile demonstration units to support the organization and conduction of 
dedicated nZEB days around the territory of each country. The task is focused on the design 
and construction of transportable demonstration and training facilities and on the development 
of specifications for spatial planning for successful organization and conduction of the nZEB 
days.  
Each partner, according to their capacities, the respective countryôs typical construction 
traditions, the type of planned events and the target audience foreseen in each event, 
designed, and realized different training facility. The realized training facilities are described: 
mobile home units (MHU), mock-ups, games and other staff used to train, demonstrate and in 
general involve people during online and off-line nZEB Roadshow events. 
 

4.2.5. CraftEdu   
CraftEdu a project developing and expanding upon the voluntary initiative ñBuilding Futureò 
aimed at supporting energy efficiency and use of renewable energy sources in buildings, 
including support to training of construction professionals by employers13. With the main 
challenges being identified as: 

 
11 https://www.nzebroadshow.eu/about.html 

12 https://www.nzebroadshow.eu/uploads/9/8/8/4/9884716/d3.2_nzeb_roadshow_report_on_training_facilities.pdf 

 
13 https://www.craftedu.eu/ 

https://www.nzebroadshow.eu/about.html
https://www.nzebroadshow.eu/uploads/9/8/8/4/9884716/d3.2_nzeb_roadshow_report_on_training_facilities.pdf
https://www.craftedu.eu/
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¶ Low quality of construction works on-site directly influencing energy efficiency in 
buildings. 

¶ Structural changes in construction industry and technological changes related to energy 
efficiency and development of renewables. 

¶ Decreasing number of pupils at the construction professional schools and low interest of 
youth to the construction industry. 

¶ A significant gap between the skills of the construction workers and the market demand 
 
The Catalogue of Learning Outcomes includes compendium of knowledge, skills, and 
responsibilities that the learner is supposed to possess after finishing CraftEdu training 
programme. The Units of Learning Outcomes (ULOs) in this document were developed in 
number of consecutive steps14: 
 

1. Identification of nZEB-related topics that are needed for craftsmen education were 
identified. Various sources were used, namely Fit-2-nZEB, StavEdu and other H2020 
and Build-up-skills projects. Inclusion of topics was discussed among consortium 
partners.  

2. Comparison of selected topics with national craftsmenô professional standards issued 
by national qualification authority. The objective was to find gaps in national standards 
regarding nZEB topics.  

3. Afterwards identified topics were compiled into final ULO nomenclature, i.e., 
knowledge, skills, responsibility, and autonomy.  

4. Finally, these topic oriented ULOs were attached to individual professions. 
5. Throughout the process, validating workshops were held to check for possible 

omissions and to keep consistency. 
 
The catalogue includes 8 Units of Learning Outcomes, each for a different construction 
vocation set in the project documentation. The occupations are:  
 

1. HVAC installer  
2. Carpenter  
3. Electrician (High voltage)  
4. Installer of windows and doors  
5. Hydro-insulator (roofs and foundations) 
6. Electrician (Low voltage) 
7. Chimney sweeper ï Installation of chimneys and chimney liners  
8. Chimney sweeper ï Inspection technician 

 
In the report were used the following definitions, introduced in the Council recommendation: 

- ñknowledgeò means the outcome of the assimilation of information through learning. 
knowledge is the body of facts, principles, theories, and practices that is related to a 
field of work or study. In the context of the EQF, knowledge is described as theoretical 
and/or factual. 

-  ñskillsò means the ability to apply knowledge and use know-how to complete tasks 
and solve problems. In the context of the EQF, skills are described as cognitive 

 
14 https://www.craftedu.eu/uploads/9/8/8/4/9884716/d2.1_ulos_for_developing_educational_curricula.pdf 

 

https://www.craftedu.eu/uploads/9/8/8/4/9884716/d2.1_ulos_for_developing_educational_curricula.pdf
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(involving the use of logical, intuitive and creative thinking) or practical (involving 
manual dexterity and the use of methods, materials, tools and instruments);  

- ò responsibilityò and autonomyô means the ability of the learner to apply knowledge 
and skills autonomously and with responsibility. 

 
Based on units of learning outcomes (D2.5)15, particular training programmes are defined, and 
their parameters set ï what is to be learnt, which methods are to be used, how much time is 
to be spent for each topic and who would sponsor each programme. There are national 
sections that overarch all professions and individual professions for each country 
 

Czech Republic 
Curricula for Czech Republic cover all professions. Most of them are shared with other 
countries apart from HVAC Installer and two Chimney installer professions. The reason for this 
is that there had been a gap in nZEB education for blue collars construction workers so far 
compared to other project countries. CraftEdu project is first comprehensive activity aimed at 
improving the situation.  
Forms of education: 

1. Classroom courses max one day ï 6/8 hours including excursion EE models  
2. E-learning via database at SEVEn server 10 hours  
3. Video materials by ABF Audio-visual centre 2 hours 
4. Self-study 
5. Exhibition trade expo: o lectured visit 4/6 hours Excursion to interesting 
buildings, construction, or possible visit at trade, manufacturerôs demonstration 
centre also in cooperation with technical schools and vocational schools. 

6. One-day project conference for all professions organized by ABF 6 hours 
 
Slovakia 
The StavEdu scheme offers 10 cross-trade training programmes of further education and 
training of craftsmen and on-site workers in the field of buildings on energy efficiency and use 
of renewables in buildings. The CraftEdu training programmes will complement StavEdu 
scheme with 5 one-craft programmes that were identified in implementing StavEdu scheme as 
needed to address several specific issues and needs of Slovak construction sector. 
Forms of education: 

1. In class courses ï min 3 days/24 hours, including practice and summary of 
acquired information and skills 

2. Distance learning ï using study of learning materials and E-learning via 
database at SEVEn server 

 
Austria 

- Certified Installer of blow-in insulation 
- Application possibilities for blown-in insulation 
- Flatroofing and Waterproofing 

Forms of education: 
Education will be organized in two forms: 1. In class courses ï min 3 days/24 hours, including 
practice and summary of acquired information and skills. 2. Distance learning ï using study of 
learning materials and E-learning via Moodle 

 
15https://www.craftedu.eu/uploads/9/8/8/4/9884716/d2.5_curricula_for_9_training_programmes_for_targeted_craftsmen_and_on-
site_workers.pdf 

 

https://www.craftedu.eu/uploads/9/8/8/4/9884716/d2.5_curricula_for_9_training_programmes_for_targeted_craftsmen_and_on-site_workers.pdf
https://www.craftedu.eu/uploads/9/8/8/4/9884716/d2.5_curricula_for_9_training_programmes_for_targeted_craftsmen_and_on-site_workers.pdf
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Bulgaria 

- Windows installer and hydro-insulator were prepared to be used in Bulgaria. 
Forms of education: 
The suggested curricula are applicable for courses for acquiring of qualification on part of 
profession, as shorter versions are also prepared for upskilling already qualified professionals 
with only nZEB-relevant ULOs. The curricula is suitable for a blended learning system, as 
depending on the available resources and equipment of the VET provider, education could be 
performed by a mix of the following methods: 
 
Classroom courses: up to 16 hours: 
The teaching process should be focused on the selected topics, material, technologies, EE 
approaches and necessary skills to apply these in practice, and should apply a universal 
approach and share commonalities with all professions through the interpretation of the 
energy-saving principles of buildings, with examples of their penetration and influence between 
individual crafts 
 

- E-learning via database of EnEffect or possible e-learning tools set up by the Ministry 
of Education: 8- 10 hours 

- Practical training (16 hours): Hands-on training using demonstration and practical 
training models under specifications available through Train-to-NZEB and Fit-to-NZEB 
projects. Where applicable, organization of on-site training 

- Video materials: available through international projects: 2 hours. Several video training 
materials are at disposal of EnEffect and publicly available for other training providers 
through the BUS EnerPro, Train-to-NZEB, ConClip and other EU-supported projects, 
many of them translated in Bulgarian. In addition, several smartphone apps are also 
available, although currently only in English.  

- Self-study: 8 hours. 
- Study visits: lectured visit 4/6 hours. Excursion to interesting buildings, construction, or 
possible visit at trade, manufacturerôs demonstration centre also in cooperation with 
technical schools and vocational schools. One-day project conference for all 
professions organized by EnEffect or relevant professional chambers and branch 
associations: 6 hours. 

 
The developed training programmes were demonstrated by pilot courses to test and validate 
the programmes and, if needed, to fine-tune the content of the training. Pilot training was 
evaluated on an ongoing basis. According to the feedback from the participants, they 
appreciated the improvement of skills, knowledge and competences delivered by the training, 
and their evaluation was mostly positive. This included teachers and apprentices enrolled in 
the vocational training at secondary level schools in Slovakia (see the table of collaborating 
secondary schools in Section 4). The developed programmes are complementing their 
curricula and bringing up-to-date information on aspects of nZEB16. 
 
The new model of the online training course includes: 
 

1. Online courses and e-learning programmes.  
2. Video presentations with comprehensive nZEB-related content.  

 
16 https://www.craftedu.eu/uploads/9/8/8/4/9884716/craftedu_deliverable_d4.2_pilot_traning_courses_in_slovakia.pdf 

https://www.craftedu.eu/uploads/9/8/8/4/9884716/craftedu_deliverable_d4.2_pilot_traning_courses_in_slovakia.pdf
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3. Learning texts for each profession and trainerôs handbook for the trainer/teacher.  
4. Video presentation and demonstrations focused on the knowledge and skills of 

individual professions.  
5. Evaluation tests for each e-learning programme that was required for completing and 

recognition of the training.  
6. Online discussion between lecturers and students. 

 
The project website www.databazecraftedu.cz serves as a platform of online training of 
professionals. Subject to registration, professional educational programs are available to 
download. The present solution of the training programmes and format is a chance for a long-
term sustainability, promising a wider use of the prepared programs than with the original 
classical teaching concept. The new form called for a completely revised approach to the 
project outputs, marketing, and dissemination. Most of participants have evaluated the training 
courses very positive. More that 60% of the training participants in Slovakia have indicated, 
that they will use the new knowledge gained from the training programme in their profession. 
By the end of November 2021, all four target countries had implemented the pilot programs in 
a larger scale, than it was planned.  
 

4.2.6. TRAIN4SUSTAIN 
TRAIN4SUSTAIN aims at making comparable and unifying the current qualifications in 
sustainable energy across Europe. Doing so will help converge contents, curricula, and 
trainings to be "state of the art". This implies that energy professionals' qualifications will be 
valid across borders, making it easier for them to find a job abroad. To make this possible we 
are developing a European Skills Registry, a Skills Passport, an e-Inventory and a Match-
Making hub. TRAIN4SUSTAIN will harmonise and integrate the results of initiatives, 
competence schemes and standards to promote a common understanding of competence 
standards in sustainable energy in the EU. The practical usability and exploitation of the 
common qualification standards will be enhanced through a European Skills Registry (ESR). 
The ESR will be a web-based Platform providing functions for comparing various qualification 
schemes and learning outcomes and allow listing qualified experts on a match-making hub17.   
 

The European Skills Registry (ESR) will be a web-based Platform providing functions for 
comparing various qualification schemes and learning outcomes and allow listing qualified 
experts in central experts database connected to a match-making hub. The ESR will be a 
central electronic database for qualified experts listed under the umbrella of the 
TRAIN4SUSTAIN standard. The database will also provide different functionalities like a user 
interface and a match-making section (both also accessible via a mobile app from smartphones 
and tablets). The registry will be the central instrument for comparing qualification schemes in 
the EU and for increasing the visibility of professionals. It will provide an electronic interview 
mode for entering and evaluating existing qualifications schemes according to the new 
standard/framework and allow a self-classification and approval of skill levels for existing 
national qualifications (evaluation done by scheme operators). The registry will allow entering 
and display registered experts in terms of group of professional (e.g., designer, planners, blue 

 
17 https://train4sustain.eu/ 

 

https://train4sustain.eu/
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collar workers, facility managers, etc.), and their recognized skill level following the 
TRAIN4SUSTAIN competence quality standard18. 

 
The Skills Passport will be a tool to foster easy and practical comparison of skill levels among 
different professions on a transnational level. The Passport will be used to proof equivalence 
of qualification schemes within the EU or neighbouring states. The Passport will be and 
additional document / annex to complement existing certificates for qualifications. It will support 
professionals of each profession to proof their level of qualification to clients using the new 
competence quality standard. National scheme operators also will have the benefit of being 
able to have a clear document stating the skill level of a professional, which will facilitate the 
mutual recognition of qualification in the EU19. 
 
The e-inventory will be a convergence of e-learning and help desk, as well as a database 
storing information on training courses and training material content. It will allow professionals 
(customized according to profession) to access available training materials and related 
qualification courses in the field of sustainable energy skills from across the EU. Professionals 
will have the option to search for relevant training courses in their thematic area and to directly 
access the related websites for registering the training20. 
 
Registered Experts will be publicly accessible and will be listed in a matchmaking hub also 
being part of the e-registry. The matchmaking hub will be a marketplace for offering and 
searching experts for sustainable energy skills and projects in the EU. Highest transparency 
for potential customers will be ensured through the TRAIN4SUSTAIN qualification standard. 
Experts will benefit from better recognition of their skills among EU clients and can present 
their expertise to a broad network of potential customers (e.g., homeowners, public sector, 
builders, etc.)21. 
 

4.2.7. Common elements identified 
The European Qualifications Framework is a common European reference framework 
whose purpose is to make qualifications more readable and understandable across different 
countries and systems. The framework includes eight reference levels, which are defined in 
terms of learning outcomes. The purpose of the common frameworks for learning outcomes is 
to enable the comparison of qualifications across national borders and stakeholders. The use 
of common language makes such comparison possible.  
National guides for plans of works for different roles and national guides for common BIM 
requirements were made use of in defining phases, tasks, and roles. 
Construction industry and building projects has several roles and stakeholders. To define the 
European learning outcomes related to BIM and energy-efficient building, six categories were 
selected:  

- Client & Clients advisors 
- Architectural design roles 
- Structural design roles  
- Building services design roles  
- Construction work roles  

 
18 https://train4sustain.eu/european-skills-registry 
19 https://train4sustain.eu/skills-passport 
20 https://train4sustain.eu/e-inventory 
21 https://train4sustain.eu/match-making-hub 

https://train4sustain.eu/skills-passport
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- Maintenance work roles 
 

 
 
Learning outcomes are the explicit statements of what a learner is expected to know, 
understand, and can do after the completion of a learning activity. Learning outcomes 
discussed in this report refer to the intended learning outcomes (ILOs) rather than achieved 
learning outcomes (ALOs). Learning-outcomes-based frameworks enable the comparison of 
qualifications across different types of institutions and stakeholders. By providing a common 
language makes it possible to compare qualifications over national borders 
 
Learning outcomes are specified in three categories ï as knowledge, skills, and competence. 
This signals that qualifications ï in different combinations ï capture a broad scope of learning 
outcomes, including theoretical knowledge, practical and technical skills, and social 
competences where the ability to work with others will be crucial. 
 










































































































































































































