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1 Introduction
1.1 General aspects
The Energy Performance of Buildings Directive (EPBD) addresses building quality in terms of improved
energy efficiency and use of renewable energy technologies. The overall objective of the EPBD is to drive
market transformation towards increased demand for energy efficient buildings by displaying the energy
performance in the energy performance certificate. However, in most cases this energy performance is
not the actual energy performance, but the one predicted based on design data and calculations. The
actual energy performance of a building depends very much on the level of the execution quality during
construction, as well as on the skills of the managers facilitating building operation.
The quality of execution and management on their turn depend strongly, but not only, on training and
qualification. In terms of qualification, the following factors influence the actual energy performance of a
building:
•

qualification of architects, planners and energy engineers, dealing with the design of a building;

•

qualification of technicians and engineers, dealing with the site supervision during building
construction;
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•

qualification of skilled workers, dealing with the construction of a building;

•

qualification of facility managers, dealing with the operation of a building.

In order for the energy performance certificate to drive a market transformation towards the desired
increased energy efficiency, it is crucial that the quality of execution corresponds with the quality of the
building design. Therefore, qualified skilled workers are important to ensure the quality of the
constructed building.
In practice, there have been multiple examples of poor quality construction works not meeting the
standard, or even worse, causing serious damage. In this respect, the BUILD UP Skills initiative provides
the opportunity to address especially those qualification measures that will be useful to ensure high
quality construction works in terms of building energy performance.

1.2 Point of departure
The present report is the outcome of an interaction activity between two European initiatives,
documented by means of national reports:
1.

BUILD UP Skills (www.buildupskills.eu): BUILD UP Skills is a new strategic initiative under the
Intelligent Energy Europe (IEE) programme (Calls for proposals 2011-2013) to boost continuing or
further education and training of craftsmen and other on-site construction workers and systems
installers in the building sector. The final aim is to increase the number of qualified workers
across Europe to deliver renovations offering a high energy performance, as well as new, Nearly
Zero-Energy Buildings (NZEB). The initiative addresses skills in relation to energy efficiency and
renewable energy in all types of buildings.
BUILD UP Skills has two phases:
• First, the objective is to set up national qualification platforms and roadmaps to successfully
train the building workforce in order to meet the targets for 2020 and beyond (Pillar I). Pillar
I are national projects.
• Based on these roadmaps, the second step is to facilitate the introduction of new and/or the
upgrading of existing qualification and training schemes (Pillar II).
Overall the BUILD UP Skills initiative addresses the training of 4 to 4.4 million workers of the
construction industry across the EU.

2.

Concerted Action on the Energy Performance of Buildings Directive (www.epbd-ca.eu): The
Concerted Action on the Energy Performance of Buildings Directive (CA EPBD) was launched by
the European Commission to promote dialogue and exchange of best practice between the
Member States. The key aim is to enhance the sharing of information and experiences from
national adoption and implementation of the Energy Performance of Buildings Directive. An
active forum of national authorities from 29 countries has been working on finding common
approaches to the most effective implementation of this EU legislation.

In the framework of on-going support to the national implementation of the recast Energy Performance of
Buildings Directive (2010/EU/31), the EC encourages dialogue between the competent authorities
implementing the Directive and the BUILD UP Skills Consortia. In this light, the CA EPBD has set up a
dedicated Task Force (similar to a Working Group) to support the specific dialogue. Among others, the
Task Force also liaised with those people working on regulatory issues concerning the Renewable Energy
Sources (RES) Directive (2009/28/EC), through contact with the Concerted Action for the RES Directive
(www.ca-res.eu). This allowed for input from the CA RES and promoted a concerted approach at national
level.
At the request of the European Commission’s Executive Agency for Competitiveness & Innovation –EACI(now Executive Agency for Small and Medium-sized Enterprises -EASME), this dialogue should:
•

allow the competent authorities (from the regulatory perspective) to digest the content of the
national BUILD UP Skills reports, and to

•

actively contribute to dialogue on skills strategies and roadmaps, whilst

•

help in the identification of the priority measures (both from the regulatory and the skills
2

development perspective), and their timing, for the transition faced by the building sector in the
coming years and
•

co-ordinate the CA RES activities with CA EPBD in relation to BUILD UP Skills.

1.3 Objectives
Within the context of the Task Force on the CA EPBD interaction with BUILD UP Skills, the dialogue had to
be engaged by a member of each national CA EPBD representative scheme towards the national
consultation platforms established by the BUILD UP Skills teams. In some countries this specific interaction
was already well established. In such cases the CA EPBD task force consolidated the on-going exchange.
The activity aimed at meeting the following objectives1:
1. Support the dialogue between the competent authorities implementing the EPBD and the BUILD
UP Skills Consortia2.
2. Encourage discussions about mismatches (if any) in legislative implementation and skills
development3.
3. Ensure that EPBD recast implementing measures and their timing are accounted for in the BUILD
UP Skills status-quo and roadmaps.
4. Collect interesting examples of BUILD UP Skills roadmap measures which facilitate EPBD
implementation.
5. Share interesting examples of EPBD recast implementation linked to qualification measures for the
on-site workforce.
6. Evaluate if, and how, the buildings’ related aspects of the Energy Efficiency Directive (EED) have
implications for skills development of the on-site workforce.

1.4 Structure of the report
The methodology of the Task Force work is presented in Chapter 2 of this report, whereas a general
description of the received contributions is given in Chapter 3.
Specific aspects identified by the Task Force in reading the national contributions are presented and
analysed in Chapter 4 of this document.
Chapter 5 is a contribution of the Task Force on an aspect not clearly covered by the national platforms,
i.e., the legislative contribution, which may give effectiveness to the creation of improved skills.
Chapter 6 presents an analysis of financing instruments which national CA EPBD contact persons provided
through a separate document.
Chapter 7 concludes with lessons learned and recommendations.

1.5 Target group of the report
The target group of this document is:

1
2
3

•

the community of experts involved in the EPBD;

•

the experts involved in the other Concerted Actions (CA RES and CA EED);

•

the members of the BUILD UP Skills consortia;

•

the EC DG ENER;

•

the other DGs involved in the renovation of buildings (for example DG REGIO), and DG
Employment for the impact on the European Social Fund planning;

All objectives were addressed at national level; activities and outputs are consolidated in the present report.
BUILD UP Skills consortia are preparing national skills status-quo, strategy and development roadmaps.
Mismatches could impede the success of the EPBD recast.
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•

experts involved in planning and implementing the EPBD, RESD and EED, at national or regional
level;

•

experts involved in planning workforce qualification and skills, at regional or national level;

•

and anyone else interested.

1.6 Acknowledgments
The work of the Task Force and the relevant reporting build upon the work carried out by BUILD UP Skills
at national and European level. The CA EPBD Task Force wishes to thank BUILD UP Skills national project
partners and the EASME BUILD UP Skills team for their contribution.

2 General description of contributions (national reports)
In each country, the CA EPBD experts designated with the interaction with BUID UP Skills were appointed
by the CA EPBD national coordinators. The national experts reported on their initiatives for contacting the
coordinator of the national BUILD UP Skills consortium, to organise one or more meetings, and to analyse
the produced national BUILD UP Skills documents, which are:
•

the BUILD UP Skills Status-Quo report;

•

the BUILD UP Skills Road Map.

The BUILD UP Skills Status Quo Report describes the situation of the workforce in the building sector in
each country, then discusses their level of qualification, and analyses the level of the corresponding
knowledge, capacities and competences regarding energy efficiency and renewable energies in the
building sector itself. The national Status Quo reports identify the actual needs in terms of:
•

new qualifications;

•

additional knowledge, capacities or competences in the existing qualifications.

The BUILD UP Skills National Road Maps aim at defining the future training actions, on a long-term view,
to satisfy the needs expressed in the Status Quo Report. In some countries, activities in this context were
still on-going and the National Road Maps were not fully available during the CA EPBD / BUILD UP Skills
interaction. All National Road Maps have been made available before the completion of this report.
The National Road Maps and Status Quo reports can be found on the BUILD UP Skills website4.

2.1 Structure of the provided national reports
The main outcomes of the national interaction discussions are summarised in the national reports and
organised in the following four sections:
1.

information about BUILD UP Skills organisational structure within the country;

2.

EPBD related regulations as a driver for more attention to quality of the works and skills of
workmanship;

3.

existing qualification schemes for craftsmen which are related with the EPBD;

4.

BUILD UP Skills activities and their role in facilitating the EPBD implementation.

In the first section, national interaction reports provide information about the composition of the BUILD
UP Skills consortium, i.e., the organisations contractually bound to EACI (now EASME) in the BUILD UP
Skills - Pillar I contract, as well as the organisations participating in the development of the national
Status Quo Report and the Road Map. The reports clarify if, and how the relevant national ministries and
technical organisations in charge of the EPBD transposition take part in the BUILD UP Skills activities, as
well as if, and how CA RES national representatives are involved in the discussions. In addition, countries
indicate which types of stakeholders are involved in the BUILD UP Skills consultation process, most of
them providing a list of the names of the organisations and even the persons in charge. Finally, the most
4
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significant milestones are indicated, representing the key legislative developments, with corresponding
dates, occurred or expected in the country, as far as the EPBD implementation is concerned, and in some
cases also acts or conferences regarding the qualification of the technical personnel.
The second section describes how the new, EPBD-derived national regulations on energy performance of
the building or of buildings components, impacts the quality of works, the workforce qualification, or the
need for new skills. The information herein consists of the following parts:
•

A general analysis of how the new energy regulations have influenced the skills of the workforce
and the quality of building construction, as it appears from the national Status Quo Report.

•

A more detailed analysis considering the impact of specific aspects of the EPB Directive
(minimum requirements regarding energy performance, minimum requirements on HVAC
systems, inspections or information / advice campaigns, Energy Performance Certificate, Nearly
Zero-Energy Buildings, compliance and control, financial incentives for low energy buildings or
others) on skills requirements and quality of the works.

•

The future perspectives looking at the expected/wishful change in the qualification and skills
requirements of the workforce as envisaged in the National Road Maps, as emerged during the
preparatory works and the stakeholders’ consultation

The third section focuses on identifying which are the existing national qualification and training schemes
for craftsmen, which serve the objectives of the EPBD implementation, namely building highly energy
efficient buildings. The information herein is broken down considering, whenever possible, separately the
requirements on the building envelope, building systems, inspectors and assessors.
The last section provides information on how the improved skills of the workforce may increase the
quality of the works, therefore facilitating the fulfilment of the EPBD objectives. The information
addresses:
•

the influence of improved technical skills on better building energy performance;

•

the influence of improved soft skills on better building energy performance;

•

the influence of improved capacities in the application of innovative techniques;

•

the influence of improved capacities in avoiding mistakes leading to safety, health, comfort,
environmental or energy loss problems.

This section then presents an overview of the present and future capacity building activities foreseen by
the BUILD UP Skills national team, in terms of new qualifications and skills, with special attention to the
actions foreseen in the national Road Maps, which are analysed according to the most interesting
challenges faced, and to the best practices reported therein.

3 Analysis of national reports on the interaction outcomes
This chapter reports on the analysis of the national reports received about the CA EPBD and BUILD UP
Skills dialogue. The structure of the sub-chapters corresponds to the objectives described in chapter 1.2:
•

dialogue between EPBD implementing authorities and BUILD UP Skills Consortia;

•

legislative EPBD implementation and skills development;

•

interlocking the timelines of EPBD requirements and skills development;

•

examples of BUILD UP Skills roadmap measures facilitating EPBD implementation;

•

examples of how the EPBD recast implementation will impact the qualification measures for the
on-site workforce

•

interaction between CA EPBD and CA RES.

The results of this analysis provide the basis for developing the subsequent chapters of this report.
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3.1 Dialogue between the EPBD implementing authorities and the BUILD
UP Skills Consortia
A major objective of this task is to support the dialogue between the competent authorities implementing
the EPBD and the BUILD UP Skills Consortia, in order to make sure that EPBD-related requirements are fed
into the BUILD UP Skills process and vice versa.
In this regard, the BUILD UP Skills – Pillar I structures have to be taken into account:
1.

the composition of the national BUILD UP Skills consortia, composed of the partners having
signed the Pillar I contract with EACI (now EASME);

2.

the composition of the BUILD UP Skills platform, composed of the representatives of the main
actors in the building construction process, invited to participate in enlarged meetings;

3.

the stakeholder consultation process, based on events organised in different locations in the
country, to facilitate the participation of the platform members, but extended to interested
people even at regional or local level.

The following paragraphs provide a short summary of findings and some examples representing different
approaches.

3.1.1 BUILD UP Skills key partners and platforms: composition
All reports present information about the key partners of the BUILD UP Skills Consortium and the EPBD
experts active in the dialogue, as well as information on the organisations composing the national BUILD
UP Skills platform.
In some countries (e.g., Austria, Denmark, Greece, Romania, Sweden), CA EPBD representatives are
formally involved in BUILD UP Skills as consortium partners, whereas in others there is only informal
involvement, e.g., through informal discussions, participation to certain BUILD UP Skills consortium or
stakeholders consultations meetings and/or exchange of information (Poland, Portugal, UK, Italy, France).
According to the reports, the national BUILD UP Skills platforms representing the stakeholders are quite
different in number, composition and type of members involved. Typical key stakeholders participating in
the national BUILD UP Skills platforms are:
•

public authorities in charge of energy efficiency and renewable energy strategies and actions;

•

public authorities in charge of vocational and adult education and training, competence-based
qualifications, accreditation and certification;

•

business associations, chamber of commerce (HVAC, prefabricated buildings, etc.);

•

trade unions;

•

research, development and training institutes;

•

training bodies in construction; vocational and adult education centres;

•

professional associations of construction engineers and architects;

•

professional associations of civil engineers;

•

professional associations of building inspectors;

•

associations of building owners and construction clients.

Example: BUILD UP Skills organisation in Finland
The Finish energy agency Motiva Services Oy is a partner in BUILD UP Skills and is coordinating both
activities, CA EPBD and BUILD UP Skills Finland. Motiva is directly involved in both activities with the
objective to ensure communication and exchange between the programmes. Thus, dialogue between CA
EPBD and BUILD UP Skills is actively steered and maintained.
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In addition, the BUILD UP Skills platform in Finland consists of 22 organisations and institutions, among
them several ministries, associations, and the Finnish National Board of Education (in charge of vocational
and adult education and training, competence-based qualifications, accreditation and certification).

3.1.2 Stakeholder consultation during the national BUILD UP Skills project: process
There seem to be differentiated approaches for involving stakeholders in the national BUILD UP Skills
consultation processes. Next, we see interesting approaches of communicating with the relevant
stakeholder groups and how EPBD-related requirements can be fed into the BUILD UP Skills process.
Example: Stakeholder involvement in Belgium
In Belgium, it was decided to have 18 thematic workshop sessions on 9 topics. 7 of these topics are about
technologies and 2 of them are more horizontal. The 7 technologies were withheld on basis of the results
of the National Status Quo and on advice of the authorities, who believe these technologies to have the
most priority in order to achieve the 20-20-20 goals. Within the duration of two workshops per theme, a
roadmap for each technology was created. All the platform stakeholders, plus some extra parties (e.g.,
manufacturers, architects, etc.), were invited to contribute to these workshops.

Example: Stakeholder involvement in Poland
In Poland, the BUILD UP Skills co-ordinator organised two platform meetings and several individual
meetings with key players, namely with equipment producers, installers, training institutions, construction
companies, the RES sector, regional energy agencies and local small organisations. In addition, a survey
was developed and distributed among more than 5,000 organisations in the building sector. The BUILD UP
Skills Road Map has been developed based on all this input.

Example: Stakeholder involvement in Sweden
In Sweden, four meetings have been held for different stakeholder groups. The Swedish BUILD UP Skills
Status Quo report (August 2012) and Road Map (April 2013) have been sent for consultation to the
stakeholders and many of them have answered. 28 stakeholders have committed themselves to implement
the measures presented in the Road Map, provided that EU-funding is available.

3.2 Legislative EPBD implementation and skills development
The impact of the EPBD legislation on skills development is investigated in this part by looking at the
possible mismatches between EPBD implementation and skills development. This is done based on the
analysis of those EPBD requirements which are reported to most influence skills development and building
quality.

3.2.1 General statements in national reports regarding EPBD legislation and skills
development
The national reports show that there is in general awareness regarding the skills needed for implementing
the EPBD requirements.
In some teams the acknowledgment of the EPBD relevance in the development of the workforce skills is
clearly stated. In some other countries the reports indicate the future need for a better cooperation
between energy legislation and improvement of skills, even crossing these themes in the same legislative
acts.
In the following paragraphs, we display some examples from selected reports regarding the relevance of
EPBD requirements in the development of the workforce skills:
•

From the Cypriot report: The national plan for NZEB identifies the actions that have to be taken
for implementing NZEB in Cyprus. These actions include upgrading the skills of the workforce by
utilising the results of BUILD UP Skills.
7

•

In Malta, the BUILD UP Skills partners agree that the EPBD is one of the foundation points for the
BUILD UP Skills Road Map. Feedback from the stakeholders suggests that, for all the aspects of
the EPBD to be implemented effectively, the knowledge and skills of workers, supervisory staff
and professionals need to be improved drastically. An increased number of workers competent
on renovating highly energy efficient existing buildings will be required.

•

From the Swedish report: When regulations will have stronger demands in lowering energy use in
kWh/m2 – more insulation, more airtight buildings, less heating, less cooling & air conditioning,
more recycling of heat, more interaction between systems – the quality of the works and the
skills of the workmanship will become even more important than today. Regulations on
minimum requirements for the energy performance have an impact on avoiding the need for
cooling in the summer, recycling of heat in ventilation, interaction between heating,
ventilation and air conditioning, and balancing (adjusting) heating, ventilation and cooling.

•

From the Danish report: EPBD legal requirements will ensure a certain level of demand for
craftsmen with knowledge and skills on matters such as energy efficiency. The Danish
Knowledge Centre for Energy Savings in Buildings provides counselling and education for
craftsmen on subjects relating to energy savings.

•

In France, the transposition of the EPBD into the very ambitious RT 2012 French regulation
creates the need for professional training. Current training of building contractors workers does
not properly match with this ambitious target. In other words, the French regulation is always a
step ahead of the professional skills. In this case, regulation boosts the activities, and not vice
versa. The activities foreseen by the BUILD UP Skills project refer to construction-related jobs,
including installation of equipment, contributing to energy performance. These are therefore
standard activities; however, the EPBD has also led to the emergence of new professions that
actually consist of a combination of existing activities. Such new professions answer to the need
for a better linkage between trade companies.

Summarising the outcomes of the reports, there are various aspects that seem to be challenging for the
present workforce skills, and consequently producing quality faults. The main reason for this is that such
aspects mainly concern relatively new technologies introduced by the new legislation on building energy
performance and the use of renewable energy in buildings. Construction sector workers do not yet master
the new products supplied on the market by the component/materials industry, which they have to install
and adapt to the building structure.
The main challenging elements described are:
•

moisture prevention;

•

thermal bridges;

•

wooden houses;

•

choice of insulation materials for walls and roofs;

•

solar water heaters;

•

solar heating;

•

combined energy systems;

•

tighter minimum requirements for the efficiency of heat pumps, boilers, instant gas heaters, and
other HVAC systems;

•

direct expansion AC systems;

•

programmable automatic control and regulation systems;

•

ventilation control;

•

control measurements;

•

the request of supplying advice on energy optimisation and alternative solutions;

•

the obligation of a specific technician for inspection and maintenance of HVAC systems;

•

the commissioning of systems.
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These elements are either directly related with EPBD elements influencing building quality and workforce
skills, or they emerge indirectly from EPBD requirements that produce side-effects, e.g., moisture control
which becomes more important in airtight buildings.

3.2.2 EPBD requirements which influence skills development and building quality
the most
The EPBD element which mostly seems to influence the future need for specialised staff is NZEB.
•

This is clearly expressed by the UK team: “The target professions and the number of trainees
will be defined according to the requirements of the EPBD for the NZEB timeline.”

•

Similarly in France: “The new EPBD requirements, focused in particularly through the
regulation for new buildings, call for highly skilled craftsmen. And because there is a big gap
between this new regulation (and the future one) and the previous one, building contractors
have to be really well prepared to construct real NZEB. There is always a difference between
the project on paper and the building: the objective is to construct as it is planned on paper.”

Other key elements appearing in several reports are indoor air quality and moisture prevention.
•

The Finnish report says for example: “The risk for moisture problems in tighter buildings is
maybe higher than in more leaky buildings, and new energy performance levels require careful
construction and installation, to avoid moisture problems in the structures. New skills for
workers and better control of constructions are without doubt required. The building must be
understood as a whole, and different parts must function together, better than before. The
energy consumption and the indoor environment quality are also more and more discussed in
public. Public awareness makes owners’ demands stricter and quality deviations are no longer
accepted.”

Another relevant aspect in the BUILD UP Skills – CA EPBD task force discussions, is related to the increased
demand for certification of materials, which have to show performances capable of matching the
specifications demanded by the EPBD minimum requirements.
•

According to the Cypriot report, the demand for construction materials meeting minimum
requirements had an impact on the quality of information on the building products, and even on
the competition between producers and vendors in supplying materials of improved thermal
properties.

•

The British report mentions that the road map will also take into account the requirements of
the EPBD for certification of building materials and will provide support to the certification
procedures.

The next 2 country examples deal with fixing priorities for the vocational training for craftsmen:
•

The Danish report lists the priorities for training of craftsmen, according to their qualifications:
-

for the bricklayer, to be able to carry out moisture control measures in wet-rooms;

-

for the joiner, in energy efficient construction/renovation, the exterior windows and wall,
ceiling, and unit installation;

-

for woodwork, to be capable to provide advice about the choice of materials and
construction methods, taking into consideration the thermal insulation;

-

energy optimisation for plumbers.

Craftsmen should incorporate the importance of clean-tech and energy optimisation in a global
perspective, to be able to advise on energy optimisation and alternative solutions, on energy
systems, heating systems, renewable energy systems, combined energy systems, lowtemperature systems, and direct expansion systems. Examples of technologies are
programmable automatic control and regulation systems related to the plumbing profession,
automatic control of ventilation in air conditioning and ventilation systems, as well as control
measurements.
•

The Portuguese report clearly states that the influence of the EPBD will be mainly on the
mandatory qualification for the installers of renewable energy and for HVAC systems and hot
9

water production. It is expected that imposing higher requirements for the building envelope on
residential buildings will also influence the current skills and the need to create specific
qualifications. The report also lists the main issues influencing the workforce quality:
-

tighter minimum requirements for the efficiency of heat pumps, boilers, instant gas
heaters, and other HVAC systems;

-

the prescription of requirements for lighting;

-

the obligatory commissioning of systems above 250 kW, i.e. the obligation for new
buildings to test if the system works according to the design;

-

the prescription, for all buildings with HVAC systems with thermal power higher than 25 kW,
to have a specific technician for inspection and maintenance.

All these legal requirements produce the need for training of designers and installers.
The last two examples concern more general considerations on the influence of EPBD legislation on the
building quality.
Example regarding the influence of EPBD legislation on quality and skills: Portugal
The current legislation in Portugal, in force since 2006, has had a great impact on the market, on the
professionals and on the consumers. They have started to question something that was not questionable
before, such as the quality of the products and also the quality of the construction.
The main impact has been in the industry of the solar thermal collectors (mandatory to install solar
thermal collectors with the right solar tilt and orientation), in the need to have certified products, and,
for the installers, to demonstrate the capacity to be able to install their products. Consumer demand and
law enforcement, drove companies into searching for qualified technical staff and promoting the
qualification schemes in order to avoid future problems.

Example regarding the influence of EPBD legislation on quality and skills: Malta
The local climate and associated typical energy needs on the Maltese islands make NZEB achievable with
moderate energy efficiency criteria. This is particularly so for medium and low rise buildings, such as the
vast majority of the residences. An insulated, double-glazed residence with efficient space-conditioning
systems and the use of the roof for photovoltaic panels and solar-water heating will achieve net-zero
energy demand (Degiorgio, 2012). In this regard, the skills required to build NZEB are not extremely
specialised. However, to achieve this level, the project partners and some stakeholders feel that the
current workforce needs to be further trained. This is particularly so when it comes to the correct
execution of construction details and issues such as airtightness and thermal bridges.

3.3 Interlocking the timelines of EPBD requirements and skills
development
This part deals with specific BUILD UP Skills activities and their role in facilitating the EPBD
implementation. Specific focus is given on existing qualification schemes for craftsmen that are already in
place, allowing concerted programmes for workforce qualification to start immediately. The importance
for this is already identified through the national milestones/events/occasions affecting training
development and/or EPBD implementation, which are described in the national interaction reports.
Some interaction reports refer to the BUILD UP Skills Status Quo reports and the EPBD-related construction
and refurbishment scenarios described therein. Such scenarios resulted in estimations on the number of
construction workers needing training to ensure that the EPBD requirements and the 2020 targets will be
achieved.
The next sub-chapters provide information about:
•

existing qualification schemes for craftsmen which are related with the EPBD, and

•

BUILD UP Skills activities and their role in facilitating the EPBD implementation.
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3.3.1 Existing qualification schemes for craftsmen which are related with the EPBD
Existing education and training of skilled workers is organised as follows:
•

education according to the curriculum of the specific craft;

•

vocational trainings offered by vocational training institutes;

•

accredited courses provided by specific institutions, resulting in the certification of the person
participating in the course after having passed an exam and having fulfilled other requirements
such as practical work (depending on the specific course criteria);

•

product specific trainings offered by supply companies.

Some general trends relevant to the existing qualification schemes for craftsmen were identified:
•

It is difficult to determine the portfolio of vocational courses for craftsmen, because the offer
changes constantly. If the demand for courses is low or absent, courses will be removed from the
portfolio.

•

There is a lot of pressure in terms of time and costs in the construction sector, so that the
scarcity of resources becomes a barrier towards the implementation of vocational training for
skilled workers.

•

The construction sector has a tradition in employing unskilled workers; but due to the economic
difficulties in several Member States, the job situation for unskilled workers worsens.

•

Several, typically short, specific trainings are offered by companies, but with the focus on
specific products or technologies they do not guarantee that the new skills can be applied in a
broader context.

Specific trends mentioned that are closely related to the EPBD:
•

There are programmes to ensure training at university and post-graduate level for civil and HVAC
engineers, architects and designers, as well as for energy auditors and experts for buildings
inspection. But a fully coherent energy efficiency related qualification system for craftsmen is in
most cases not yet in place.

•

Product related training and promotional activities of supply companies offering construction
equipment and materials, also often include information about energy performance issues, even
if these activities are not fully integrated in craftsmen qualification.

According to the information provided by the national interaction reports, in some countries, EPBD-related
existing qualification schemes which address the building envelope seem to be less developed than EPBDrelated qualification schemes addressing HVAC systems and renewable energy technologies.
The next example from The Netherlands supports the observation of good skills being achieved by
installers, whereas the description of the Danish situation extends the scope beyond this observation.
Learning from qualification schemes addressing HVAC systems and renewable energy technologies –
Example from The Netherlands
In the Netherlands, there is a register which includes installers/installation companies who have
demonstrated that they have sufficient skills for installing HVAC systems and renewable energy
technologies. Besides the skills, the installation company must also have the required equipment in order
to properly execute and deliver the installation work.

Learning from qualification schemes addressing the building envelope, HVAC systems and renewable
energy technologies – Example from Denmark
The Danish team provides a detailed description of the specific capacities included in the training
programmes of bricklayers, joiners, woodworkers and plumbers, energy technologists (inspectors),
concerning energy efficiency and RES aspects. These elements can be useful for a large number of
countries, who still have conventional training programmes for the craftsmen qualification courses.
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3.3.2 BUILD UP Skills activities and their role in facilitating the EPBD
implementation
This chapter looks into organisational issues regarding formal and informal education, and the training
content regarding building envelope and HVAC systems.
The time schedule regarding EPBD implementation is challenging, and it is difficult to achieve short-term
changes in the formal education system to respond to new needs arising from the EPBD requirements.
While formal education corresponds to a systematic, organised education model, structured and
administered according to a given set of laws and norms, presenting a rather rigid curriculum as regards
objectives, content and methodology, informal education means reacting quickly to new market
exigencies, with courses organised by suppliers or private training organisations, which do not need the
guarantee offered by formal education. Moreover, these courses can comprise activities as e.g., visits to
scientific and other fairs and exhibits, listening to radio broadcasting, or watching TV programmes on
educational or scientific themes; reading texts in journals and magazines; attending lectures and
conferences. The following examples show how the capacity building requires integration of both these
approaches, monitoring and evaluating the informal training on one side, and introducing flexibility
elements in the formal education on the other.
According to the report from Slovenia, a comprehensive informal education system on NZEB workers
consists of three subsystems:
•

a system of non-formal training and education;

•

a system of accreditation of training providers and certification of trained workers;

•

a system of evaluation of non-formal training results.

In addition to this focus on non-formal training activities, Slovenia represents also a good example for
added flexibility in the formal educational sector.
Slovenia: Strategies for training activities to comply with the EPBD timeline
The new educational programs at all levels of vocational and technical education allow vocational schools
to use a certain part of the curriculum (open curriculum - up to 20%) on their own. This is seen as an
important opportunity to integrate new themes in the curriculum, including the ones dealing with
combating climate change and NZEB (formal educational system). It was the preliminary idea of the
Slovenian BUILD UP Skills project to support formal VET education with better organised informal forms of
learning, supported by both the industry and the public sector, and with a constant control and monitoring
operated by trade branch organisation, or clusters of companies. However, as the year 2020 is very close,
it is considered more quickly effective to concentrate the effort on the informal vocational training, as
the modification of the formal ones takes more time.
The lack of flexibility of the formal VET system to respond to market needs, and the limits of purely
market driven trainings, such as product trainings offered by companies selling the products, which are
flexible but lack quality assurance, have opened up a debate in Hungary. The box below presents an
example of a compromise between state-backed and a market-driven education, responding both to
the demands for flexibility and quality assurance at the same time.
Example: A compromise of market-driven and state-backed education in Hungary
Inclusion of new qualifications (such as the ones driven by the EPBD) in the National Register of Vocational
Qualifications and Trainings is a lengthy process, and the system cannot always keep track with the
quickly changing market demand. Through the accreditation process, accredited adult education also
provides a certain level of state-backed quality guarantee. However, the content of the courses and the
launch of new training programmes can be managed in a more flexible way, allowing for technological and
market demands to be met in a more effective manner. The selected approach was therefore to launch
vocational training courses that can meet the expectations of supply and demand on the labour market in
accordance with prevailing needs, while also establishing the culture of contracting in energy efficiency
and renewable energies. Considering that changing the courses under the umbrella of the National
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Register of Vocational Qualifications will be a longer procedure, companies and institutions listed in the
register tables decided to initiate training courses for craftspeople - already working in the field of
construction - under the supervision of Chambers. Beyond the expectation and the planned number (15),
23 organisations declared their commitment to participate in the forthcoming action. The related tasks
have been agreed and confirmed in endorsement letters.
As concerns the content of the training programmes, there seem to be various motivations and different
approaches for setting up or improving qualification schemes related to the building envelope and the
HVAC systems on one hand, and to renewable energy technologies on the other.
Motivation for better qualification of skilled workers dealing with the building envelope and HVAC systems
Energy efficiency measures, such as thermal insulation and improvement of airtightness, might result in
moisture problems and, potentially, to health problems. In this regard, in countries with cold climates,
such as Sweden or Finland, there has been awareness regarding this issue since the 70ies, due to the first
energy crisis when energy saving measures became important. In Central and Eastern countries typically
less attention has been paid to the building envelope. Meanwhile, it is well understood that ambitious
energy efficiency requirements in combination with bad workmanship (insulation, thermal bridges,
ventilation) might create serious moisture and mould problems. In short, more training is required in every
qualification level to ensure that improved airtightness does not lead to moisture problems.
It is clear that current training must be sharpened in many countries to avoid the health and comfort
problems, or otherwise the current good drive for energy efficiency will become unsustainable.
Leading experiences of better qualification of skilled workers dealing with renewable energy technologies
In many countries there is already experience with qualified training institutes offering specific vocational
training courses for installers of RES systems, resulting in actually specialised professionals, such as PVinstaller, solar-thermal installer and biomass installer. There are clear statements about the required
previous education, the time spent on the courses, the certification procedure and the qualification
achieved. The reports demonstrate that the education and the course offer is well advanced in some
countries and planned to be implemented in others.
Some training is offered in the form of vocational training, resulting in an individual certification of the
trained person in specific skills related to single RES technologies. Typically, the procedure is voluntary
whereby the lists of certified specialised installers may be publicly available.
The model of the RES installer vocational training has been considered by some countries (examples follow
from Sweden and Portugal) worth of extension to other sectors.
The Swedish report suggests that workers who will have gone through training courses suggested by the
BUILD UP Skills Road Map, ranging from RES and HVAC installers to experts in building envelope, should be
included in a list available for clients at the Swedish Construction Federation. Clients should ask for those
persons on the lists to be sure to contract qualified staff.
In Portugal, obligations under the RES Directive provide a model for promoting quality also in building
construction and energy efficiency. A major impact has been observed on the solar thermal collector
industry due to the obligation to install solar thermal collectors in new residential buildings with the right
solar orientation and pitch, and due to the need for certified products and installers to be able to sell the
products. Consumer demands and law enforcement drove companies into searching for qualification of
their technical staff, as well as promoting their own qualification schemes in order to avoid future
problems.

3.4 Examples of BUILD UP Skills roadmap measures facilitating EPBD
implementation
The objective in this part is to collect good practices of BUILD UP Skills Road Map measures, which
facilitate EPBD implementation.
BUILD UP Skills addresses the following issues related with the EPB Directive:
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•

to improve technical skills on better building energy performance;

•

to improve capacities in the application of innovative techniques;

•

to improve capacities in avoiding mistakes leading to safety, health, comfort, environmental- or
energy loss problems.

Most BUILD UP Skills Road Maps had been published or were in the phase of finalisation when this report
was being prepared, and the received reports mention several general approaches and single measures
which appear interesting and suitable for replication in other contexts.
•

The first paragraph under 4.4 (§4.4.1) is devoted to present such considerations and approaches
generated in the Road Maps, in order to better understand the environment and the challenges
of skills development in the construction sector.

•

The second paragraph (§4.4.2) presents the most interesting best practices, subdivided in pilot
qualification programmes, pilot training schemes and pilot targeted programmes.

3.4.1 Understanding critical issues regarding successful skills development
Keeping the requirements of the EPBD in mind, there are several aspects, which influence the success of
skills development:
•

aspects directly related with the educational system;

•

aspects concerning the certification of skills and the respective legal framework;

•

aspects related with the construction market;

•

skills development in combination with other aspects as drivers for building quality.

These aspects are dealt with in the paragraphs below, by summarising the contributions of the national
reports and pointing out concrete examples.

3.4.1.1 Aspects directly related with the educational system
BUILD UP Skills platform meetings resulted in the conclusion that the conventional approach to capacity
building, based on strictly vertical skills (mason, electrician, hydro-thermal technician, carpenter,…),
needs to be extended, requesting more horizontal training approaches.
It is most important in this context that a building has to be understood as an integrated concept where
cross-trade knowledge is crucial. This means that craftsmen should have the ability to take a broader view
and look beyond the horizons of their own discipline. As an example, a better understanding of the
meaning of airtightness is important for nearly all specialisations on the building site.
Another suggestion for improving skills development refers not to the capacity building on itself, but to
ancillary services which are necessary for innovations emerging from the sector.
Austria has concluded that, in principle, it is not necessary to establish completely new systems;
however, a structural improvement of the education and training system will be crucial. This includes,
inter alia:
•

clarification on examination rules;

•

coordination of search engines for courses;

•

development of modular systems in education and training;

•

improvement of content and methods in coordination with the construction industry;

•

larger diffusion of the procedure of acceptance of construction work;

•

establishing quality managers on the building site (‘on-site quality coach’);

•

clear quality requirements in public tenders.

Another approach to the re-structuring of the qualifications is the example of Portugal, as shown in the
box below.
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Example: Modular scheme in Portugal
In Portugal, future plans involve the creation of modular schemes in order to endow current qualified
workers with more qualification, or in other words, with more skills. For that purpose 4 pillars for the
training have been defined:
- Flexibility – Modular training courses
- Companies involvement – Ensuring connection with market needs
- Energy Efficiency – Using the concept of energy efficiency to be a cross-cutting issue in all building
workers
- Requalification – Specific training courses for unemployed workers towards energy efficiency and
buildings renovation
Specific training on applying thermal insulation is considered necessary for bricklayers, floor layers and
tile setters, whereas carpenters and joiners should receive training on installing windows other than
wooden frames. HVAC technicians should receive targeted training to address mechanical ventilation, and
the skills of solar thermal installers and PV installers addressing the installation of RES on buildings should
be upgraded. Also the HVAC and gas technicians could receive training in this area.
The Maltese report presents an example of the introduction of on-site training of the workforce.
Example: On-site training in Malta
The Maltese report describes how the possibility of introducing training for the workforce on site is
appreciated by the Maltese partners and stakeholders. On site-training is considered beneficial for
improving the quality of the work while maintaining the cost for the contractors at very low levels (the
time spent on training is during actual construction works). It is the view of most partners of the Maltese
team, as well as of the overwhelming majority of the stakeholders, that financial incentives should be
the main driver in this regard. The process suggested requires all workers to become fully trained and
certified while working on projects where financial incentives are being granted. Such a process is
expected to gradually increase the rate of trained workers. Eventually, when a sufficient number of
workers is trained, full training and certification will be required for any craftsman working on any type of
project.
Most BUILD UP Skills platforms have recognised the need to accelerate the transformation of the
Continuing Vocational Education and Training System (CVET) from an input-based qualification (i.e.
qualification based on the attended school), to one based on learning output assessment (i.e. based on
the capacities acquired by formal and informal training, or on the job). However, several countries do not
yet have experience on how this can be achieved and put forward. They can benefit from the Danish
example described below.
Example: From an input based certification towards certification based on outcomes - Denmark
In the current Danish education system, many types of institutions (adult vocational training (AMU)
centres, upper secondary vocational education and training centres, and regional adult continuing training
(VEU) centres) offer adult vocational training. Training is both practical and theoretical and all courses
lead to a qualification. The new CVET approach is such that qualifications may not only be based on the
attended course. The proposed solution is to accompany the admission of a worker into an adult
vocational training course with an individual competence clarification and assessment, so that the
participant can receive recognition for prior competences and skills. The combination of the assessment of
prior competences with the assessment of the learning outcome at the end of the attended adult
vocational training course is one of the pathways whereby a semi-skilled worker can become qualified as a
skilled worker.

3.4.1.2 Certification of skills and legal framework
The legal framework for the certification of skills seems to be different for RES installers than for other
craftsmen: the RESD, art. 14, imposes qualification and certification schemes for RES installers, whereas
there is no such obligation under the EPBD. Several Member States are still in the phase of discussions on
how and if to introduce third-party certification schemes, therefore the decision on the introduction of a
certification scheme in building construction qualifications should be considered with care.
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Certification can actually be less crucial if one is well trained, as for example in:
•

thermal bridges: knowledge to design and execute thermal bridges with limited risk for moisture
problems;

•

external insulation: knowledge to have less risk of material damage, cracks;

On the contrary, there are skills where certification is probably crucial, also if well trained:
•

assessment of airtightness;

•

execution of ventilation systems.

Several BUILD UP Skills consortia have decided to use the experience under RESD as a model for a
generalised extension of requirements regarding the qualification of the workforce. In Cyprus, there is a
co-ordinated preparation of regulations that will define the qualifications for both installers of
conventional technical systems and renewable energy systems.
Example: Concurrent preparation of regulations regarding qualification and the certification of skills
in Cyprus
In 2012, the law that regulates the energy performance of buildings has been amended and makes a
provision that the installation and the maintenance of central heating systems and air-conditioning
systems in existing buildings can be done only by qualified personnel. At the same time, the Energy
Service of the Ministry of Energy, Commerce, Industry and Tourism (MECIT) is keen on harmonising the
current legislation with Directive 2009/28/EC on the promotion of the use of energy from renewable
sources, which includes a provision for the certification of installers of small-scale renewable systems.
MECIT is the competent authority for both legislations and has already established a dialogue with the
other stakeholders in order to prepare regulations that will define the qualification requirements for
installers of both conventional technical systems and renewable energy systems. BUILD UP Skills
consortium participants are among the stakeholders that are expected to have an important role in the
configuration of these regulations. The Standards of Vocational Qualifications are the basis on which the
qualifications of installers are going to be regulated.
In other countries, the successful implementation and impact of relevant RES regulations are regarded
as a trial to prove the relevance/need for similar elements of the EPBD concerning the qualification
and certification of skills for other craftsmen. The future priorities regarding the EPBD depend, to a
large extent, on the solutions adopted in the respective act concerning RES installer’s certification: if the
RES Directive proves in practice not successful in obliging RES installers to improve qualification (and
possibly certification or accreditation), the energy efficiency renovation market actors will not be
motivated to follow in the same direction Also an increase in both the demand for training, and the
willingness of the construction industry employees’ to voluntarily improve their qualifications is then not
anticipated.
In countries with no regulations regarding the qualification of building profession skills, there seems
to be a growing awareness of the need to establish such.
In Greece, for example, it is expected that all professions in the building construction sector will be
regulated; this is a consensus between the Constructors Associations and the Builders Trade Unions,
expected to have an impact on both the installation of thermal insulation on buildings, as well as on the
quality of the construction overall. Until today, the installation of thermal insulation was not part of the
course material in professional training courses. It will however be included in the new professional
standards under the Vocational Qualification Framework.
A challenge concerning the certification of skills is that different qualifications result in difficulties for
mutual recognition. This may be particularly sensitive in countries where regional authorities are assigned
with training activities. E.g., in Italy, the mutual recognition of qualifications required a specific
agreement as concerns the transposition of the RES Directive. This example can serve as a role model for
developing common standards for other building related professions which are affected by the EPBD.

16

Example: Converging to common qualifications in Italy
In Italy, several Regional Repertoires of Qualifications and Professions coexist today, all based on a
competence approach. Competence Certification is also based on regional systems. This fragmentation is a
challenge for workers’ smooth mobility and mutual recognition. In 2010, the State-Regions conference
agreed to set the basis of a national repertoire of qualifications.
Recently, under the impulse of the national transposition of the RES Directive, regional authorities have
agreed on a common national standard for the professional qualification of ‘technicians for the
installation and maintenance of RES systems’, including biomass boilers, stoves & fireplaces, PV systems,
solar thermal systems, low-enthalpy geothermal systems, and heat pumps.

3.4.1.3 Aspects related with the construction market
The starting point for many BUILD UP Skills Roadmaps was the analysis of the construction market,
performed in the Status Quo document. Motivation for and success of skills development depends on
market forces on the one hand, and legislative regulation on the other. Along with the financial crisis, the
activities on buildings have been decreasing in many countries. However, the trend for energy efficient
buildings has also created a market niche.
The development in Croatia illustrates the urgent need for the legislation on construction quality and
craftsmen skills: During the last decade, a big expansion in construction activities in Croatia resulted in a
great demand for extra workforce. Since there was a lack of qualified workforce, a number of poorly
skilled people turned into the construction sector; this resulted in many cases in poor building quality. The
stagnation in the construction industry since 2009 again resulted in many qualified workers leaving the
industry. The trend for energy efficient buildings created a market niche and provided an opportunity to
continue business as usual. This unfortunately encouraged craftsmen and workers to continue providing
unqualified services in the fields of installing and refurbishing building envelopes, HVAC systems, etc,
resulting in construction damages and low quality buildings.The existing strategy of the Croatian
Government and the requirements of the EED Directive to refurbish existing buildings require qualified
workforce, which is currently lacking.
Increasing unemployment in the sector may represent a good opportunity for improving the
qualifications of technicians, as it is time to re-think the qualifications for the future.
In some countries, the BUILD UP Skills platform did not limit its work to assessing how to improve capacity
building, but has also tried to improve the career development for craftsmen. This resulted from the
observation that workers in the construction industry might also be facing a social problem: their
profession is closely associated with low qualification, dangerous working conditions, low salaries, and a
prevalence for immigrated workers, therefore becoming less and less appealing If companies do not
require qualification, competition will destroy quality. Also, the average age of workers will increase
and young ones will not be willing to substitute the ones retiring.
In Finland, there is awareness regarding the counter-incentives to education and training of construction
workers; these are, among others, the pressure caused by rush, lack of supervision, and problems with
sub-contractor models. An additional threat to training was seen in the possibility that even if a company
(e.g., construction company, technical firm doing HVAC installations), invests in training, a contract may
be lost in a bidding contest to a competitor whose workers do not have the necessary skills. Interest in
further education among current workers was deemed to be modest, and the common view that
construction workers do not need skills and that anybody can work in construction, was seen as another
barrier to further training.
It is recognised that measures to ensure the social acceptability of the profession by improving the
image of the job profile, are important in order to motivate young and capable people to engage as
craftsmen.
Germany puts specific focus on this aspect. The BUILD UP Skills consortium identified a quantitative gap
between demand and offer of skilled and qualified workers and it is now the objective to close the gap by
making careers in the building trade more attractive. One way of achieving this is by providing the
opportunity for a master craftsman to become a certified energy performance consultant after having
passed a relevant training. Except for providing opportunity for further career development, this also
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contributes in increasing energy efficiency in construction: usually, craftsmen are the primary contact of
house owners, at least as far as refurbishments are concerned, and people rely on their opinion regarding
construction. When craftsmen are trained to give proper advice, even in respect to the ‘building as a
system’, they can help to promote the goals of energy efficiency.
Example: A new attractive career in Germany
Education in Germany takes place in parallel at school/college and on the job in a company as
apprenticeship (in Germany and also Austria this is also referred to as the ‘dual system’), and is
completed after an examination, whereby the Journeyman level (qualified worker) is reached. To advance
from Journeyman to Master craftsman, an advanced training of approximately 1,800 hours (leading to an
examination and a certificate) is needed. The craftsman can follow several directions and reach various
intermediate levels: it is e.g., possible to follow a CVET programme to become expert in renewable
energy sources, or in technical management, or to reach the intermediate levels of Foreman (head of a
team), or Site Foreman (head of all the teams of a site). After some years, he or she can try to reach the
Master craftsman level, receiving a certification as Certified Foreman. The career can finally reach the
level of Master craftsman level + Certified Energy Performance Consultant, where the craftsman is
authorised to issue energy performance certificates. The career perspective described above will attract
qualified skilled workers with the ambition to improve and achieve higher qualification levels. The
building sector will benefit from this development in terms of availability of qualified workforce, either
already trained in energy efficiency in buildings, or having the basic qualification to enter a specific
vocational training.
In The Netherlands, the education institutions face a shortage of teachers in the fields of architecture
and installation, due to ageing. Together with a decrease in the number of pupils, this is one of the
biggest areas of concern. Among others, the roadmap actions focus on missing skills, need for new
specialisations and ‘upskilling’, aimed at qualifying a larger share of the workforce in the building
industry. This is largely connected to the EPBD as regards realising the future NZEB buildings and (to a
lesser extend) EPBD inspections.
Actions in the Dutch Road Map respond to the challenges described above as follows:
•

development of a qualification for craftsmanship (undergraduate education) including
developments in the field of energy efficiency and renewable energy sources, together with
senior skilled people who already have the necessary skills;

•

updating current education schemes by making use of the flexibility provided by the educational
system, and introducing more flexibility in the implementation of courses;

•

organising train-the-trainer sessions to enlarge the capacity of skilled qualified professionals and
guarantee also a good regional spread of knowledge and skills.

Sometimes companies will not be motivated to improve the skills of their staff, if they have enough
orders and no time to spend on improving the capacity of workers. In these cases it might be a good
solution to concentrate on in-company-training.
Example: In-company-training in Norway.
According to the Norwegian delegation, an essential element for improving skills is considered a scheme in
which vocational teachers can spend time in companies that have ambitious building projects, where they
can get up-to-date information about new building techniques, new materials, new regulations, etc. in the
area of energy efficiency. In-company training pilot schemes have been carried out which resulted in ongoing work for establishing a fixed structure for in-company training. Whether this scheme will help to
raise competencies in the field of energy efficiency will depend on whether such schemes are aimed at
building projects whose ambition includes high energy performance. There have been no such projects as
yet, but there will be opportunities as a permanent scheme becomes established.

3.4.1.4 Skills development in combination with other aspects as drivers for building quality
The qualification of craftsmen alone is insufficient to obtain a better building quality. In addition,
complementary measures are necessary. Third party control is one essential such complementary
measure, as explained in the Belgian report.
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Example: Complementary measure: third party quality control in Belgium
One aspect of thermal bridges is the extra heat loss due to the thermal bridges. It is clear that courses
and training of designers and craftsmen are very important in order to realise the required competence
for works, but practice shows it is not evident to assume that people with the required competence will in
practice apply the principles of good building construction (limited extra heat losses), and cases of noncompliance occur. Such technical details are more expensive and/or require additional labour time to
take into consideration. As it is very difficult (if not impossible) for a normal building user to detect
relevant heat losses, the only solution to ensure proper quality is to have governmentally organised, thirdparty control for handling non-compliance issues.
In the case of condensation and mould risk, again, training is important in order to guarantee that
designers and craftsmen have the necessary competence to avoid such problems. However, condensation
and mould growth problems can, in most cases, be easily detected and are for most occupants not
acceptable. Therefore, they can quite easily lead to liability issues and there is less need for a strict
compliance framework and no need for an increased administrative burden.
With ventilation systems, the common practice shows that there are concerns about the performances of
installed ventilation systems (correct air flow rates, acoustics, etc.). Well designed and executed
ventilation systems typically have a substantial extra cost, for which reason even well trained designers
and installers do not necessarily apply their knowledge. Apparently, a governmental third party control
scheme is necessary for ensuring better designed, executed and maintained ventilation systems.
One of the recommendations of the stakeholder’s consultation process in Belgium was “It is essential that
in the framework of the EPBD implementation the declared airtightness results have a high degree of
reliability. In order to achieve this, a quality control scheme based on third party involvement is
necessary”.
Another approach comes from France, where financial incentives appear as a driving force for improved
workers’ qualification and better construction quality of energy efficient buildings.
Example: Financial incentives become a driver for quality and qualification in France
The financial incentives for low energy consumption buildings create opportunities for households to get
buildings with the highest energy performance, and thus create the market for companies and thus a need
for these companies to be highly qualified to construct high quality buildings. As there is a real need to
build new construction with low energy consumption, there is also a need of skills to refurbish the existing
building stock, especially boosted by the energy efficiency directive (2012/27/UE) and the objective of
renovating 1,5% of the public buildings stock.

3.4.2 Best practice examples
Good practices of BUILD UP Skills roadmap measures which facilitate EPBD implementation most
interesting for replication in other contexts have been subdivided in pilot training schemes, pilot
qualification schemes, and pilot targeted programmes (more comprehensive activities aiming at improving
energy efficiency in buildings).
Pilot training schemes – Example UK
The South West England SWEET initiative below is an example of market preparation and improvement of
offer in a confined area. It enabled the deployment of environmental technologies, creating 13 new short
flexible VET units (240 h, producing finally a level 3 (according to NQF) or 13 small units by 10 h each (1
credit each according to QCF), which can be used as a Continuous Professional Development, in single
units or combining them in a multiple set, with more credits. Both options may lead to a diploma level.
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See the fiche reproduced by the British rapporteur:

Pilot qualifications – Example Malta
Qualification schemes for workers in construction, in finishing of buildings and in building services are
offered by the Maltese College of Arts Science and Technology (MCAST). These range from introductory
and foundation certificates in MQF5 levels 1 & 2 to Diplomas and higher national diplomas in MQF levels 3,
4 & 5. Students may progress from one course to the next, and while the early courses give a more general
view of the subjects, the higher level courses give more specific knowledge and training. The Employment
and Training Corporation (ETC) provides a large range of short courses. These are intended to improve
skills to those seeking work. Some of the courses lead to recognised qualifications, while others are
intended to give added skills to the participants with the intention of improving employability. This
introduces more flexibility in the qualifications, allowing for getting specialisation in areas related to
energy efficiency and the new EPBD performance levels.

Trainings offered by companies – examples from Poland
Manufacturers and suppliers provide trainings which respond to actual training needs regarding the
application of new technologies and products. Construction workers appreciate them because they are
flexible, practical, and short. In this regard, manufacturers and suppliers are important allies when
planning for advanced trainings to meet the requirements of NZEB.
Here are a few examples of trainings offered by manufacturers and suppliers:
- University of masonry (Akademia Murowania) - training for building energy efficient single-layer walls
using wall Ytong Energo elements, provided by a company run by Xella Poland, and training about 3,000
people a year.
- Maximum Result Isolation (Maksymalny Rezultat Izolacji) - training concerning the thermal insulation of
roofs using a variety of materials, especially for roofers, conducted by Kingspan – EcoTherm, for up to
700 people a year.
- Training conducted by Viessmann for installers of central heating and hot water, associated with the
installation of condensing boilers, heat pumps and solar systems.
- Training in the use of effective and energy-efficient pumps for installations carried out by Grundfos in
his own training centre in Poznan.

5

MQF stands for Malta Qualification Framework. MQF levels correspond to EQF levels. More information can be found at:
http://www.ncfhe.org.mt/uploads/filebrowser/Level_descriptors.pdf
and
www.ncfhe.org.mt/content/home-malta-qualifications-framework/5963805/.
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Training scheme for craftsmen facilitated by the national Energy Agency - an example from France
PRAXIBAT is an example of a training scheme for craftsmen. It includes technical platforms for practical
training on energy efficiency measures and their implementation. These platforms have to respect a series
of specifications written by ADEME (the French Energy Agency) and physically take place within structures
that provide initial or vocational training courses in order to develop practical learning.

Training offered for deep-renovations in The Netherlands
NL agency trained workers with support from BUILD UP Skills to ensure that they have the knowledge to
carry out deep-renovations. There is a short movie about a deep-renovation project in Kerkrade in the
Netherlands, showing the application of acquired skills. In this project 153 dwellings that were initially
built in the 1970s were renovated in 10 days, including the application of photovoltaics.
www.youtube.com/watch?v=3hV63OTh4ZI

CasaClima cross-sectoral trainings for high quality energy efficient buildings in Italy
The CasaClima Agency of Bolzano-Bozen (KlimaHaus in German, second language in South Tyrol
Autonomous Province) provides a training scheme for craftsmen, split into Base Course and Advanced
Course. The 24-hours Base Course gives access to a 24 hours Advanced Course. At the end of the latter one
the craftsman receives a diploma and is registered as a ‘CasaClima Craftsman’. The focus is on acquiring
cross-sectoral knowledge necessary for delivering high quality energy efficient new buildings and
renovations, including deep-renovations. The courses are organised by APA (Provincial Association of
Craftsmen) using trainers from CasaClima. The CasaClima label is diffused all over Italy (there are now
regional organisations providing courses and certifications at local level in many regions), qualifies
hundreds of skilled building designers, identifies companies, products and components, and is a voluntary
label for energy and environmental performance of buildings. A very similar programme is offered in
Austria called klima:aktiv haus.

An example from Poland how to start a pilot program on improving the qualification of the workforce
regarding energy efficiency in buildings
The survey conducted by the Center for Teacher Education and Training in Łódź (Łódzkie Centrum
Doskonalenia Nauczycieli i Kształcenia Praktycznego) represents an example of actions undertaken by
regional self-government authorities and provincial education authorities. This survey study served the
preparation of a report of the forecasted demand of the renewable energy source industry for employees
in the łódzkie province and in other regions of the country. Results indicate that qualified RES employees
are currently in demand in the Łódź region and as a consequence, most probably, two or three classes
with a RES program will be launched in the Technical Secondary School of Building. Similar activities will
be useful regarding energy efficiency in buildings.

A pilot initiative developed by the Chamber for Crafts and Small Business Slovenia
In Slovenia, there were no guidelines for the installation of ETICS. Only a recipe for quality materials for
facade systems as a whole was in use (ETA 004). Because of this situation, companies (manufacturers of
ETICS) have organised their own trainings. The number of ETICS façade certified installers is about 800.
This is the result of training by approximately 18 ETICS companies offering ETICS facade systems on the
Slovenian market.

3.5 Examples of how the EPBD recast implementation will impact the
qualification measures for the on-site workforce
The EPBD recast implementation measures were recognised in several reports as having a direct impact on
the need for new qualifications and skills. The objective of this paragraph is to share interesting examples
of EPBD recast implementation linked to qualification measures for the on-site workforce.
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The guidelines for reporting had put emphasis on the following aspects:
•

regulations on minimum requirements for the energy performance;

•

regulations on minimum requirements on HVAC systems;

•

regulations concerning inspections;

•

regulations concerning information / advice campaigns;

•

regulations concerning the Energy Performance Certificate;

•

the introduction of Nearly Zero-Energy Buildings;

•

regulations concerning compliance and control;

•

the introduction of financial incentives for low energy buildings.

Compared with other parts of the national reports, we received fewer contributions on this topic. Some
countries identified the most important aspects as follows:
•

energy performance requirements in general (building envelope as well as technical systems) and
energy performance certifications;

•

NZEB have been identified as a driver for change;

•

new requirements will enforce a much higher attention to the installation and maintenance of
technical systems.

The following paragraphs provide some country-specific examples:
The Estonian report states that minimum requirements for energy performance generate a stronger
need for mechanical ventilation systems, because building envelope elements should be airtight; it also
means that in the near future the Estonian construction market needs more ventilation craftsmen.
The French report points out that the minimum requirements for the energy performance lead towards
a more complex market of products and systems of increased quality. There is thus a need for craftsmen
well prepared to properly manage such constantly changing new technologies/equipment. The French
report explains that the respective regulation RT-2012 requires a high quality for the whole building, its
technical systems, as well as the envelope elements and bioclimatic conception. Airtightness is an issue
introduced with this regulation that was not sufficiently regarded before. France therefore needs
professional bodies qualified and trained on that field. To avoid thermal bridges, which the RT-2012
takes deeply into account, professionals need to learn the best building practices. Many guidebooks
were published in France since 2010 to help craftsmen acquire the necessary new skills. Also several
trainings were organised, even if it is still not sufficient.
The report from Belgium identifies information and advice campaigns for homeowners as a possible
good stimulant to improve quality. It is considered that, if homeowners know what to expect (e.g., good
airtightness) and actually demand it, then the constructors might feel the need to have their workers
trained accordingly. The report also highlights a possible additional purpose for the Energy Performance
Certificate (EPC), e.g., using the EPC as a base for a detailed energy audit and energy optimisation
study, resulting in a phased plan for carrying out renovation measures. The EPC and the phased plan
for carrying out renovation measures should be coupled to financial incentives.
The Latvian report emphasises that workers usually acquire skills on the construction site. Therefore, it is
important for workers to get a proper practical training. This is especially important for the construction
of NZEB.
The Maltese report states that financial incentives should be associated with the improvement of the
workforce for the greater multiplier effect.
In addition, the following aspects have been identified as relevant regarding qualification and skills in
terms of EPBD implementation:
•

overheating in summer;

•

controlled mechanical ventilation;

•

thermal bridges.
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Concerning the last two aspects, the Hungarian report raises the following important issue: “It is a
mistake to pick up some fashionable topic, such as thermal bridges or controlled ventilation: the building
cannot be of high quality if a few details are correctly solved. Only the building as a whole can achieve
the required quality in energy and other terms. It is another question - depending on the building
category - which details have priority.”
The French report provides an example how to meet the challenge described in the Hungarian report:
Example France: New professions emerge
Foreseen activities of the BUILD UP Skills project comprise all construction activities (from the beginning
to the end of works) and installation of equipment contributing to energy performance. These are
therefore pre-existing activities, but the EPBD has also led to the emergence of new professions that
actually consist in a combination of existing activities. These new professions answer to the need of a
better link between trade companies.
In Denmark, there is a good example of a procedure how to achieve more and better energy efficient
refurbishments. In this procedure, qualification measures for the on-site workforce play an important role,
as well.
Example Denmark: Holistic process to increase efficiency of energy-related building refurbishment
Denmark describes the refurbishment related obligations in the political energy agreement of March 2012.
It is the objective to present a drafted strategy on retrofitting the existing building stock for the parties
behind the energy agreement in 2013. Representatives of buildings’ owners and tenants, counsellors,
enterprises financial institutions, NGOs, educational institutions etc. have been invited by the Minister of
Climate, Energy and Buildings to participate in 6 different committees.
The committees are working on initiatives that are of importance for the drafted strategy. The strategy is
intended to promote and to make the current energy renovation of buildings more efficient. It is expected
to present ideas for the inclusion of energy efficient solutions in the regular maintenance and renovation
activities, to reduce the overall energy consumption. In addition, the strategy will focus on the conversion
to energy sources based on renewable energy.

4 Combining capacity building with enforcement schemes
This chapter builds on the results of the national reports and adds further observations, putting specific
emphasis on the analysis of capacity building in relation with enforcement schemes. Both are crucial
elements to improve the building quality on site. The following aspects are described in the next chapters:
•

analysis of the reasons for lack of quality in building construction;

•

stepwise approach for combining capacity building with enforcement schemes;

•

examples of how to deal with skills requirements and enforcement in relation with energy
efficient building.

4.1 Analysis of the reasons for lack of quality
In order to have a good chance of achieving good quality of the works, the following two requirements
have to be met:
1.

The appropriate competence for achieving good workmanship.

2.

Effective application of the available knowledge.

In the next paragraphs, these aspects are dealt with in more detail.
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4.1.1 Lack of competence for achieving good workmanship
There are problems regarding the quality of the works in several types of works related to energy
efficiency and renewable energy in buildings. Often, this is due to a lack of competence, either in design,
or in the execution of the works:

4.1.1.1 Lack of knowledge regarding ‘classical’ works
Experience shows a lack of good workmanship for several, rather well-known technologies, e.g.:
•

poor placement of thermal insulation in walls, resulting in high energy losses;

•

poor placement of windows, resulting in high air leakage losses, acoustical and other problems;

•

poor execution of ventilation systems, resulting in wrong airflow rates, acoustical problems and
maintenance issues.

Basic knowledge with good rules of workmanship, along with the appropriate training courses, technical
publications, etc., can be very useful and should in principle already be available. Such training can be
organised either by neutral training organisations, or by the supply industry or other organisations. In all
cases, and in order to increase the credibility of the building workforce, it is important that such training
is worked out in close collaboration with the representative building association.

4.1.1.2 Additional challenges for new technologies
To a large extent driven by the more strict energy targets, a whole range of new technologies have
recently emerged in the market, e.g., heat pumps, photovoltaic installations, solar collectors, multifunctional systems for heating, ventilation and domestic hot water and others. In parallel, for more
classical aspects, like ventilation and airtightness, the much higher performance requirements are
resulting in the need for additional skills. All in all, in order to improve the quality of the works, there is a
need for developing appropriate training and course material. At the same time, and in particular for such
new emerging technologies, for which there can be a very quick evolution in the market, the need for
regular updating of the course material is crucial.
Also here, close collaboration with the representative building associations, and in particular with the
representative branch organisations/federations of such innovative technologies, is important to
guarantee up to date content and credibility of the information.

4.1.1.3 Important to guarantee that the required knowledge is effectively available
Assuming that a sufficient wide offer of appropriate training is provided to the market, it is still not
reasonable to expect that all relevant building workers will follow such training and effectively acquire
this type of knowledge. In order to guarantee so, there is a need for creating the relevant boundary
conditions, e.g., mandatory training requirements and certification of persons who have successfully
followed a course.

4.1.2 Effective application of the available knowledge
Is it correct to assume that the acquiring of knowledge will result in better workmanship?
In many cases, such an assumption is valid, also in the building sector. This may typically be the case
for works where poor workmanship results in high risks of damage claims and/or security & health
problems, e.g.:
•

electricity and gas works;

•

works which result in (major) aesthetical or functional problems. e.g.:
-

condensation and mould growth problems due to thermal bridges;

-

corrosion of steel in concrete;

-

cracks in plastering;

-

damage to PV panels by heavy winds.
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In various other cases, it is not correct to assume that the acquired knowledge will be implemented.
This may typically be the case for technologies where:
•

good workmanship means extra efforts and/or costs, in terms of design, material and system
costs and labour time;

•

and whereby less quality works are often not resulting in major claims.

Examples may e.g., be:
•

the installation of ventilation systems, where controls often highlight problems regarding the
air flow rates, the acoustical performances and/or energy efficiency features; however, there
often is little risk that poor performance will result in actual damage claims;

•

building airtightness: unless there are very strict compliance frameworks in place, there is a
large probability that requirements will not be met in practice;

•

energetic aspects of thermal bridges; these performances are very difficult to detect and, if
detected, often not feasible to legally demonstrate a problem of compliance.

4.1.3 Stepwise approach for combining capacity building with enforcement schemes
As illustrated in Figure 1 it is appropriate to follow the following logics in order to make sure that capacity
building will actually result in an energy efficient building (NZEB) on site:
STEP 1: Analyse if there is a sufficient offer of VET and if the available VET is in line with the needs for
NZEB buildings ( ).
•

If this is not the case, then there is a need for new VET, or for upgrading the existing VET to
bring them in line with the NZEB needs.

STEP 2: Analyse if, despite the offer of appropriate VET, there is a substantial risk that workers are not
following these trainings and/or not sufficiently acquiring the assumed competences ( ).
•

In case of a substantial such risk, several actions can be taken into consideration, e.g.,
mandatory courses, examinations, certification of successful training, obligation to have works
executed by certified workers, etc.

STEP 3: Analyse if there is a risk that competent workers will not carry out the works accordingly, e.g.,
due to cost considerations, competition, difficulties at work, etc. ( )
•

In such case, the following possibilities should be evaluated for a more effective control:
-

TYPE OF REQUIREMENTS: These can range from the obligation to make use of certified
workers, to random inspection of the works, up to inspection on each individual building
site. This is further discussed in § 5.1.3.1.

-

DIRECT OR INDIRECT CHECKS OF THE QUALITY OF THE WORKS: Checks may either focus
on the competence of the worker, or on the final outcome of the work. This is further
discussed in § 5.3.1.2.

-

FRAMEWORKS FOR IMPOSING QUALITY REQUIREMENTS: The framework in place for such
effective control is crucial and may vary from within a wide range of possibilities: imposed
at the level of individual projects, imposed for a specific sector (e.g., social housing),
imposed by insurance, imposed by governments (e.g., when applying for incentives), or even
mandatory for all cases. This is further discussed in § 5.3.1.3.
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Figure 1. Stepwise approach for combining capacity building with enforcement schemes

4.1.3.1 Type of requirements
In case there are strong concerns that poor workmanship will occur although there are no major barriers
for acquiring the required competence, external drivers for increasing the probability for good
workmanship may be considered.
Three common types of external control are briefly described in the next paragraphs.
Works to be performed by certified persons/companies
In this approach, the works must be performed by certified persons/companies, but without a direct
follow-up action (such as reporting site-related performance features or inspection) of each building
project.
Declaration of performance by a certified person for each building site
In this case, there is a specific action expected for each building project. This can include reporting of
specific, site-related performance features. In some cases it is mandatory that such reporting is done by
independent persons (e.g., airtightness reporting in France), whereas in other frameworks the reporting
can be done by persons involved in the building project, but certified and controlled by a third party.
Systematic inspection of a building site by an independent person
The strictest form of control is inspection, whereby each building site is visited by an independent
person. This can be quite costly and should therefore only be considered in cases where poor quality may
result in major cost (in terms of energy losses, damage, or health & safety issues).
A typical example of such a control, for non-energy related works is the mandatory inspection of new
electrical and gas installations prior to connecting to the grid. Major drivers in this example are health and
safety risks.
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4.1.3.2 Direct and indirect checks of the quality of the works
Indirect checks: Focus on the effective competence of the workers
A direct check of the required performances (e.g., whether or not an existing cavity wall is completely
filled with the appropriate density), may often be a very costly and resource consuming experience. In
such cases, an effective procedure might be to focus on the quality of the design and execution
competences, in combination with random checks of the executed works.
Direct checks: Focus on the effective performances in practice
In several cases, a direct determination of key performances can be very effective. This is, e.g., the
common approach of quality checks of new electrical and gas installations mentioned earlier. In principle,
everyone (including the do-it-your-self) can execute the works, as long as the final requirements are
achieved. Such an approach is the case in many countries for, e.g., the mandatory inspection of cars.
In the area of energy efficiency of buildings, there are several examples of such direct performances
(e.g., airtightness testing of building envelope and air distribution systems, air flow rates of mechanical
ventilation systems, etc.).
Combinations of various types of checks
Often, it is not possible, and/or economically not feasible to perform a full check of the direct
performances (e.g., the U-value of an insulated wall, the effective output of a PV system, etc.). In
practice, it can be very efficient and desirable to have a combination of direct and indirect checks. Such
real life examples are the schemes used in Belgium and the UK for the insulation of existing cavity walls,
whereby on one hand specific duties have to be carried out by workers that have completed a mandatory
training and examination (indirect check), and on the other hand measurements (direct check) are
performed on site, e.g., the width of the cavity, the area of insulated walls, etc.
In certain cases, different quality frameworks may co-exist, in parallel. France has since 2012 a mandatory
quality framework for building airtightness which comprises of either:
•

direct checks: a direct measurement of the building airtightness of each building by certified
testers; or

•

indirect checks: a proven quality framework at the level of the building firm, allowing to have
airtightness declarations without testing each building.

4.1.3.3 Frameworks for imposing quality requirements
The basic principle for a quality framework must be ‘voluntary if sufficient, mandatory if needed’. In
practice, there is a wide range of frameworks for imposing quality of the works:
•

at PROJECT LEVEL: at the building or individual site, the building owner, architect or other can
impose that the works are done under a specific quality framework;

•

at SECTOR LEVEL: a specific sector (e.g., association of external insulation, PV installers) can
impose that all their members respect an agreed quality framework;

•

at REAL ESTATE DEVELOPENT LEVEL: major real estate developers (e.g., in the social housing
sector) can decide to impose that all their works respect an agreed quality framework;

•

at INSURANCE COMPANY LEVEL: insurance companies can impose compliance with a specific
quality framework as a prerequisite for accepting certain works as part of the covered
guarantee;

•

at GOVERNMENTAL LEVEL: governments can impose compliance with specific quality
frameworks as a condition for incentives, or as a general quality requirement for all works.

Practice shows that imposing quality frameworks in not equally easy at all levels:
•

at project level it will be difficult to impose if the end user is not sufficiently aware, or better,
sufficiently convinced of the added value of the quality framework;

•

to convince sector associations to respect a given quality framework can be very challenging, in
particular if the sector association is not covering the whole sector, e.g., if a part of the sector
is applying lower quality standards.
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4.2 Practical experience with skills requirements and enforcement in
relation with energy efficient building
In this section, a series of examples are given on how to deal with skills requirements and enforcement in
relation with energy efficient building. The following aspects are described in the next chapters:
•

market uptake of new energy efficient products without specific challenges for the building
workers;

•

thermal bridges;

•

renewables;

•

insulation cavities in existing cavity walls;

•

ventilation;

•

building airtightness.

The description of examples below is based on the experience of the authors.

4.2.1 Market uptake of new energy efficient
products without specific challenges for
the building workers
Surprisingly, a whole range of sometimes spectacular
developments in terms of improvement of the energy
performance of buildings often have nearly no impact on the
required skills and needs for good workmanship. Such
examples are e.g., the replacement of classical double glazing
by argon filled, low-e glazing, the replacement of heat
exchangers with higher efficiency, etc.
In such cases, the existing training schemes can continue to
exist with only marginal updates. Of course, if there are
already major quality concerns with the classical systems,
there might be a need for better training and/or control, but
this is then not linked to the introduction of new technologies.

4.2.2 Thermal bridges
The example of thermal bridges is an interesting one. Thermal
bridges present two major issues of concern:
•

increased energy losses;

•

risk of condensation and/or mould problems.

Both aspects create a need for training (of designers,
craftsmen) on how to minimise relevant problems. Improved
and/or new training is crucial, in particular within the context
of NZEB.
Problems of condensation and mould, which can easily be
detected by the users, will most probably include direct
liability and damage costs; certification of the workers and/or
control at building level is important in these cases.
While looking at energy losses however, the situation is very different. First of all, because it is not
possible for the building user to identify if there are any (major) thermal bridges with high energy losses
and, secondly because the possible errors are not easy to identify and prove. In these cases it seems
therefore important to have a formal framework in place, allowing checks at building level.
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Example: Belgian approach for thermal bridges
A refined scheme is in place in Belgium for taking the energy aspects of thermal bridges into account in
the Energy Performance of Buildings calculations. Five possibilities for compliance check are allowed, the
simplest approach being a default value (e.g., the U-value is increased by X W/m2) and the most complex
being a detailed, 2- or 3-dimensional, calculation. The 3 intermediate options are based on the principles
of ‘approved building nodes’, whereby a relatively small extra heat quantity has to be taken into account.
There is no framework for certified ‘calculators’, but an assessment has to be done for each building.
Indirectly, it is a major driver for craftsmen to pay attention to thermal bridges.

4.2.3 Renewables
It is clear that technologies which are based on renewable
energy sources (solar collectors, PV, heat pumps, etc.)
represent for craftsmen new challenges and there clearly is a
need for new forms of training and/or refinement of existing
training schemes.
The Renewable Energy Sources Directive (RESD) imposes
Member States to develop frameworks for the certification of
RES installers ( ). However, the same Directive (RESD) does
not impose that the works have to be done by a certified
installer ( ).
Poor system quality and/or poor workmanship may result in
major problems in practice. Examples are e.g., major damages
to solar systems installed on the roof during storms.
In practice, it is possible to go further than the requirements in
the RES directive, e.g.:
•

Member States, insurance companies, major builders,
etc. can impose that the works have to be done by
certified workers ( );

•

moreover, Member States, insurance companies,
major builders, etc. can impose that there is specific
reporting for each building, as well as random
controls, etc.( )

4.2.4 Insulation cavities in existing cavity walls
In specific countries, e.g., the UK, Belgium and The
Netherlands, it was in the past quite common to have noninsulated cavity walls. It is clear that such walls represent high
heat losses. A potentially attractive technique to reduce heat
losses is the post-insulation of the walls, by blowing-in or
injecting cavity insulation. However, such works require the use
of appropriate insulation systems and competent workers.
In the UK and, more recently also in the Belgian Flemish
Region, quality frameworks with wide scale implementation
have been set up to ensure that cavity insulation is properly
implemented. These schemes require, at least for a certain
part of the work, the involvement of certified persons, in
conjunction with the use of proven insulation techniques. In
addition, there is also a mandatory reporting at building level.
29

Examples: Quality frameworks for cavity insulation of existing walls in the UK and the Belgian Flemish
Region
The quality framework for cavity insulation by CIGA (Cavity Insulation Guarantee Agency -www.ciga.co.uk)
is already for many years in operation in the UK. In practice, more than 3 million dwellings have been
insulated within the CIGA framework.
A rather similar framework is in operation since the middle of 2012 in the Flemish Region of Belgium. By
the end of 2013, more than 20,000 dwellings have been insulated within this quality framework in
Belgium.

4.2.5 Building airtightness
Within the move towards NZEB, there is a strongly growing
attention to building airtightness. Building airtightness is in many
countries a rather new point of attention which clearly results in
new training needs for designers and craftsmen. Of specific
importance is the fact that nearly all building professionals have
an impact on the overall building airtightness; it is of course
difficult to impose that all works are done by certified workers.
In principle, it is rather easy to measure the overall airtightness
result by a pressurisation test and most EPBD related calculation
methods allow taking such measured values into account.
There are several issues of concern, in particular:
•

Reliability of declared airtightness results: wrong values
may be reported as a result of testing without the
appropriate competence, or in case of fraud. Several countries put schemes in place that require
the use of certified testers in order to minimise such risk. Examples of such governmental
schemes are found in France, the UK and Sweden.

•

Long term performance: it is not evident to assume that the initial airtightness levels will be
kept during the lifetime of the building. The potential risk can be minimised through appropriate
building details, good workmanship and high quality procedures at the level of the building
companies. An interesting such scheme exists in France.

More information can be found on www.tightvent.eu.
Example: French quality framework for building airtightness
In the framework of the French RT2012 regulation, it is mandatory to assess the building airtightness. Two
possibilities exist:
- a systematic testing of the airtightness of each building; such tests must be done by certified testers and
the assessment also includes leakage detection;
- an overall quality framework at the level of the building companies involved; this approach requires the
fulfilment of a series of procedures at company level, in combination with testing of about 5% of all
buildings.

4.2.6 Ventilation
In general, and most certainly in the context of improved attention to building airtightness, it is important
to have buildings with the appropriate ventilation systems guaranteeing a good indoor air quality.
Moreover, in the context of the move towards NZEB, it is important that these ventilation systems are
energy efficient.
Practice in many countries often shows problems in the design, execution and/or maintenance of the
ventilation systems; the reasons often being a lack of competence and broader offer of training. In order
to increase the possibility for correct execution of the works, several countries therefore created
voluntary quality frameworks, including certification of installers of ventilation systems. However, it
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remains uncertain whether the market will automatically make use of such quality frameworks. This is
illustrated by the experience in The Netherlands, where apparently only 2% of the installers are working
according to such quality framework. An interesting positive example however is Sweden; here, and for
most building types, it is mandatory to let a certified person perform a check, both at the moment of
delivery of the installation, as well as during the lifetime of the building. In the case of the Swedish and
the French approaches, there is no need for proven competence of the installers. However, the fact that
there is a strict control at the end of the works is a very strong driver for competence.
Examples: mandatory inspection of ventilation systems in Sweden and France
In Sweden, the testing of ventilation systems is for most building types mandatory since several years.
Two types of certified testers exist. A control has to be done at the moment of delivery of the installation
and also at regular intervals. These intervals (3, 6 or 9 years) are a function of the type of building.
In France, the Effinergie labelling scheme imposes a quality control of the ventilation system at the
moment of delivery of the system.

4.3 Challenges and opportunities for the various actors
It is clear that an effective quality framework may have a substantial impact on the working conditions for
the various actors in the building process. In the following paragraphs, some considerations are given for
the supply industry, the contractors, the designers and the government.

4.3.1 The impact of an effective quality framework on the supply industry
For the supply industry, an effective quality framework will be a major push for improvement of the
quality of the products. Moreover, and perhaps even more, it may be a very strong driver for the
development of new products and systems which take into account certain aspects of workmanship and
final quality.
E.g., an appropriate quality framework for air distribution systems (with attention for good airtightness,
low pressure losses, etc.) may be a strong driver for the supply industry to provide systems that are easy
to correctly install and with low pressure drops. On the contrary, the use of high performance products in
markets which show only a low quality focus will often be marginal. As a result, there will be limited
interest for product development from the supply chain.
In economic terms the total cost is not necessarily higher when using better conceived products and
systems, as the extra investment costs might be compensated by lower installation costs.

4.3.2 The impact of an effective quality framework on the contractors
In the context of an effective quality framework, contractors will have to deliver a good quality of the
works. Depending on the original market conditions, this may require a substantial effort for the building
contractor sector. At the same time, an effective quality framework might be very positive for those
contractors delivering good quality, as there will be a much more fair competition with other contractors
who before delivered poor quality.
In areas where there is a wide consensus that quality improvements are important, it is crucial to support
these by providing the appropriate services and the relevant timing for raising the quality standards for
the sector. If these are not in place, societal support for such changes might get lost.

4.3.3 The impact of an effective quality framework on the designers
In the context of an effective quality framework, several changes might be needed for the design sector,
and will affect architects, consulting engineers, etc. in the following ways:
•

On the one hand, due to new procedures and requirements they may have to pay more attention
to appropriate specifications for achieving good quality of the works, in particular where several
types of contractors are involved. As an example, an effective quality framework will stimulate
designers to provide sufficient space for technical installations for HVAC.
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•

On the other hand, an effective quality framework may facilitate acceptance of the delivered
works.

4.3.4 The impact of an effective quality framework on the government
Imposing governmental requirements is often not popular. In order to meet the crucial societal support for
such requirements (as part of incentives, general requirements, etc.), stakeholders’ concertation is
crucial and a pragmatic implementation is important.
If successfully implemented, an effective quality framework will give a better energy performance,
reduce the risk of problems and increase the societal support. It will also facilitate the achievements of
the 20-20-20 targets according to the EU climate and energy package.

5 National financial incentives as an instrument for stimulating
the quality of the works
This chapter presents the results of a questionnaire on mechanisms for financing energy efficiency in
buildings distributed to all CA EPBD National Coordinators in early 2013.
Aim of this analysis is to provide a better understanding of the status and potential of national financial
incentives as an instrument for stimulating the quality of the works. In other words, the aim is to identify
ways in which the various financial incentives (may) influence quality aspects in relation to the
improvement of energy efficiency in building construction, considering both new buildings and renovation.

5.1 Overall results
A questionnaire was distributed to all CA EPBD National Coordinators. A total of 23 filled ‘financial’ forms
were received by Member States, in which 64 financial incentive schemes were described.
About 69% of the reported incentive schemes are addressed to private residential buildings, and among
them the largest share (89%) is for renovation of existing buildings. Public buildings follow with 17%, while
social housing and enterprise buildings represent together 14% (Figure 2).

Figure 2: The share of the number of financial incentives according to the final use of the buildings
The types of reported incentives have been broken down in 9 categories, as shown in Table 1.
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Table 1: Reported incentives by category
Category name

Soft loan
(18 schemes)

Loan guarantee
(1 scheme)

Grant
(31 schemes)

Support by ESCOs
(5 schemes)

Tax credit
(3 schemes)

White certificates
(2 schemes)

Net metering
(1 scheme)

Feed-in
tariff/generation
premium
(5 schemes)
Reduced VAT rate
(2 schemes)

Explanation
Loans which receive a public support from the State in order to offer a reduced
interest rate (‘soft loans’). Loans may be provided and managed by commercial banks
or public financial institutes. Such mechanisms are typically applied for thermal
insulation of walls in residential buildings, which is a large investment for a family,
requiring several years for payback.
Loans which receive public support in order to offer a guarantee (partial to total). The
applicant to the guarantee has to satisfy some minimum financial standards, normally
softer than the ones requested by private banks. Therefore the public guarantee
facilitates the achievement of a loan. This is very useful for investors (e.g., families)
who do not have sufficient personal assets to guarantee the loan, and can borrow only
if the State provides the guarantee.
Grants may be offered in terms of a maximum percentage of the investment and/or
remain below a maximum absolute amount. Grants may cover only parts of the
expenditure (study, design, or some energy components). Grants become justified
when the cost benefit of the investment is not very good, and the grant can
substantially reduce the payback time.
The intervention, in the supply of a system, of an Energy Services Company (ESCO) that
guarantees the energy performance to the final user, is a complementary incentive for
better quality to the users. Using an ESCO service is justified when the client is
financially solid and the investment very cost-effective, so that both the client and the
ESCO can find an economic benefit.
A tax credit provides the possibility to annually reduce the amount of taxes due to the
State, and is normally distributed in a number of years (usually up to a maximum of ten
years). In this sense it is a credit of the applicant versus the tax administration and
may cover a percentage of the expenditure. Tax credit is a very effective tool for
relatively small investments, as for example the gradual energy renovation of a home
(efficient windows in year one, condensing boiler and thermostatic valves after some
years, etc.), and if the measures have a reasonable cost-benefit indicator (as the tax
benefit is diluted in many years).
White Certificates originate from an obligation imposed by the State to the utilities.
The energy efficiency investment, which may be realised in any sector directly by the
utilities or by ESCOs, has normally to be certified by a third party and the certificate
may then be sold in an electronic market or by bilateral agreements. The revenue of
the sale of the certificates is returned to the investor (at least in the largest part). In
other cases the utilities operate as financing body (e.g., the UK Green Deal).
The possibility of paying the net value measured by a bi-directional electric meter
(which is a meter that can measure not only the consumed energy, but also the locally
generated one, and provide the net balance) means that the RES electricity is paid at
the marginal price of the consumed electricity, which is much more than the average
cost of production of a kWh distributed in the grid.
A feed-in premium tariff (or a generation premium) means that the produced RES
electricity is higher priced/valued than the average cost for the production of a kWh as
distributed by the grid.
The VAT rate of purchased goods or services (e.g., renewable energy district heating,
PV or solar thermal systems and similar) may be reduced (e.g., from 21% to 4%),
targeting the private persons, for which VAT is a cost impossible to recover.
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To verify the level of appreciation of these types of incentives in the Member States, the provided forms
have been analysed, counting for each category how many of the reported schemes were actually
adopting that type of incentive (Figure 3). The same scheme could contribute to several types. Note that
the list of reported schemes is only indicative/not all inclusive; a maximum of 3 schemes were reported
per country. The obtained graphical presentation shows the distribution in percentage of the number of
presented schemes satisfying the typology, in relation to the total number of expressed options. As an
example, the 46.3% allocated to the typology ‘grant’ comes from 18 out of 68 attributions (there were
only 64 schemes, but 4 of them were not only grants but also something else – for example a loan with
additional grant).

Figure 3: Percentage of financial incentives according to incentive type
The description of the financial schemes included information about aspects related to quality issues. The
most common ones are shown in the table below.
Table 1: Overview of financial schemes and quality issues
Info & advice

Providing free information and advice to final users, usually as part of an incentive
campaign, is an additional incentive provided by the organisation responsible for the
campaign.

Registration in an incentive campaign and according to defined minimum criteria (or
providing the requested information about the product) of the most efficient products
Registered products allowed to be installed, is a complementary incentive, guaranteeing quality to the users.
This financial scheme is linked with the products, thus creating an indirect link with
skills.
Skilled/accredited
contractors

The accreditation of the skilled contractors allowed to be involved in an incentive
campaign, is a complementary incentive, guaranteeing quality to the users.

Monitoring by
experts

The monitoring of the installed systems by skilled, third party operators, is a
complementary incentive, guaranteeing quality to the users.

Energy audits/
Energy
Performance
Contract

The execution of energy audits before intervention, and/or the supply of a system on the
basis of an Energy Performance Contract, is a complementary incentive, guaranteeing
better quality to the users. It is often linked to the presence of products (and thus
indirectly linked with skills), but can be also linked to the quality of the works.

Energy
performance
minimum level

The compulsory certification of the energy performance of the whole building or of the
installed components, is a complementary incentive, guaranteeing better quality to the
users. It is often linked to the presence of products (and thus indirectly linked with
skills), but can be also linked to the quality of the works.
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The graph below (Figure 4) shows in which percentage of the reported 64 financial schemes the specific
supportive measure applies.

Figure 4: Percentage of financial incentives according to supportive measure
The last point of the questionnaire invited to express proposals for linking more strongly the incentive to
the quality of works. There were very few submitted proposals, mostly suggesting ‘skilled/accredited
contractors’, meaning a compulsory involvement of qualified system supplying companies for participating
to the financial scheme. This is now imposed by the RES Directive, and recommended in many Member
States in the BUILD UP Skills Road Map.

5.2 Financing Schemes targeting building renovation
Several reports underline the key role of financial incentives for stimulating the renovation of the building
stock, enhancing the energy efficiency investments in the context of this renovation, promoting the use of
renewable energy sources in buildings. The example from France illustrates how a complex set of
incentives can be planned, in order to cover a wide range of possible needs for building energy
renovation.
Example of financial incentives in France
In France, many financial incentives are foreseen into the law, in order to encourage people to go for the
improved energy performance of their buildings.
For the renovation of existing buildings: 0% ‘eco-loan’
Since 2009, the 0% loan aims at helping owners to finance deep renovation. It can be attributed if the
building owner plans to renovate his dwelling with at least 2 of the following:
- high thermal performance insulation of roof;
- high thermal performance insulation of walls;
- high thermal performance insulation of windows, glazed walls and doors;
- changing of heating or domestic hot water system;
- setting heating or domestic hot water system using renewable energy sources, or
- providing evidence that the building reaches a high energy performance, which means a consumption (in
standard conditions) between 80 and 150 kWhpe/m²/year as the case may be.
This last option gives the opportunity to the owners to reach the NZEB level thanks to the loan that
becomes really attractive since it amounts 30 000 € to 10 years.
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200,000 eco-loans were granted from 2009 to 2012 for a mean of ~ 20,000 € per renovation. This measure
costs 200M€ to the State in contribution to interests (on average 1.000 € per loan).
Tax credit ‘sustainable development’
This financial incentive, which was created in 2005, is a tax arrangement allowing people to reduce their
income tax if they renovate their primary residence improving its energy performance.
The amount of the tax credit can reach 16,000 € and can be combined with the 0% ‘eco-loan’. From 2005
to 2010, nearly 8 million works were declared under this tax credit, with 1.7 million of deep renovation.
This costs the government 12 billion € for 40 million € spent by households. This measure saved around 2
tons of oil-equivalent and it is expected to save 1.28 in 2016 and 1.43 in 2020.
Others
France set several others measures aiming at saving energy:
- ‘eco-loan’ for social housing;
- energy saving certificate;
- bonus coefficient of land use.
All these measures, and many others, are described into the NZEB national plan required by the article 9
of the recast of the EPBD.
For new constructions: other financial incentives
The new thermal regulation ‘RT2012’ applicable in 2013 has removed the financial tools for NZEB because
they are now mandatory. The government is waiting for the definition of new labels to set new financial
incentive tools. All the results of financial tools that were set are described into the NZEB national plan
aforesaid.

5.3 Financing Schemes targeting the energy performance of new
buildings
In this section, examples of incentive schemes are presented, grouped by typology.
State guarantees on loans (Romania)
The Regional Operational Programme of Romania for energy performance of buildings (ROP) started in
December 2012 and applies the European Investment Bank financing schemes, implemented by the local
public administrations in the country. A second scheme is the National Programme on increasing the
energy performance in residential buildings (2007-2013). The program targets homeowners associations
(more or less equivalent to a condominium), who want to improve the energy performance of the
apartment buildings of their associates that were built in the period 1950-1990, regardless of the heating
system. The measures include the thermal insulation of the envelope, as well as refurbishing the systems.
The owners' association pays 20% of the total cost of the intervention works execution, the remaining 80%
of the total cost of execution intervention works is provided from the state and local budget. Finally, the
Emergency Ordinance no. 69/30.06.2010, in the Subprogramme 2 - Thermal rehabilitation of residential
buildings, which is financed by bank loans, foresees government guarantees to help the access to private
bank loans by families.

Tax credit (Italy)
55% tax deduction for improving the energy efficiency on existing buildings. The Italian tax deduction
mechanism is a national scheme which provides the possibility of deducting 55% of the costs incurred for
the energy efficiency upgrade performed on existing buildings from personal or corporate income tax. The
deduction is permitted for resident and non-resident taxpayers, even corporate revenue holders
possessing the building subject to intervention. Eligible interventions are:
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- energy efficiency upgrade (ETICS, roof insulation, window and glazing substitution…);
- installation of solar thermal panels;
- replacement of heating systems with high-efficient boilers and heat pumps.
In 2012 the range of deductible costs was extended to include replacement of a traditional boiler for
domestic hot water with heat pumps. The scheme was launched in 2007 and will be operating until June
2013. The National energy Agency ENEA is in charge of management and control.

Involvement of ESCO (Portugal)
The Energy Efficiency Programme in Public Management - ECO.AP Project - was launched in January 2010
and is a running project in order to increase the energy efficiency of Public Administration services,
buildings and equipment, with a target of 30% improved energy efficiency by 2020. It is expected to obtain
a decrease of the energy costs in services and public bodies, of the emission of greenhouse gases, the
encouraging of the economy, by creating the legal framework for energy service companies (ESCOs),
procurement management of energy services and a contribution to the objectives set in the National
Programme for Climate Change (PNAC). The strategy is to make contracts with ESCOs to obtain these
improvements in efficiency in a cost-effective way, with low or no capital investment from the public
sector. This first phase of the program (2012-2015) will cover approximately 300 buildings; 700 GWh of
energy consumed annually, 75 M€ of annual energy bill. This universe corresponds to the following
potential compensation for ESCOs: 14 M€ annual savings plus maintenance contracts.

The White Certificates (Italy)
The Italian White Certificates (WhC) scheme was created in 2004 with the purpose of promoting energy
efficiency measures among end-users. The system is based on the obligation, imposed on electricity and
natural gas Distribution System Operators (DSOs) with more than 50,000 customers, to meet specific
targets in terms of primary energy savings and increasing over the years. These savings can be achieved
through energy efficiency actions among end-users, assessed in toe units. A DSO, or other voluntary
subjects – a DSO with less than 50,000 users, a company controlled or controlling a DSO, an ESCO or a
company or institution that has appointed an energy manager– may apply for WhC by presenting an energy
efficiency project. After project validation, the applicant receives a number of WhC corresponding to the
recognised savings. Every party with WhC on its account can then trade the certificates either on the real
time market managed by a public body (Manager or Electric Market - GME) or through registered bilateral
contracts. Operators that cannot present WhC projects may join the market too as traders. The scope of
WhC trading is to allow obliged DSOs to obtain an amount of WhC sufficient to reach their targets.
Institutional actors involved in the scheme are the Italian Renewable Energy manager (GSE) which certifies
the WhC, ENEA (the Italian Energy Agency), whose task is to check technical and administrative
compliance, and GME (Manager of Energy Markets) which manages the Italian Power Exchange and the
Emission Trading, Green Certificates and WhC markets.

Net metering (Denmark)
Nettomålerordning (a favourable settlement of energy prices for small producers of energy, that simply
speaking allows the meter to run backwards). A scheme regarding small producers of energy (with a
nominal peak power up to 6 kW) connected to the common grid, where the producers get a reduction in
the energy bill based on the provided production, has been introduced. The final energy bill will be based
on the balance of consumption and production. Recently a new agreement on the calculation method has
been agreed upon: the new agreement allows also common production facilities, e.g., in smaller villages.
The new agreement also requires that the producers have hourly meter reading, whereby the balance of
the consumption contra the production will be accounted for hour by hour, instead of at the end of the
year. Balancing at the end of the year was more favourable (summer generation can compensate summer
generation), but more engaging for the distributor utility. Balancing by the hour possibly leaves the excess
energy produced unpaid when the weather is sunny. Different favourable rates are offered for the
exceeding production of energy, which were modified with time, depending on the necessary level of
subsidy as the prices of the technology decreased.
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Premium tariff (Cyprus)
The Special Fund for the Promotion of Renewable Energy Sources and Energy Saving, states that EAC Electric Energy Authority - enters into a long term Power Purchase Agreement with each of the RES
producers, who agree to sell their electricity to EAC at a fixed feed-in tariff, which is linked to the oil
price and covers all RES production costs including a return on capital. The RES Special Fund is fed by:
a) governmental subsidies and contributions;
b) donations or profits coming from invested resources of the Fund and
c) collection of a levy of 0.50 EUR cents per kWh to be paid by all electricity users in Cyprus.
For example, if EAC purchases the electricity from PV plants for 0.15 Cent/kWh, the residual of 0.21
Cent/kWh will be paid as a subsidy from the Special Fund to reach the guaranteed feed-in tariff of 0.36
Cent/kWh.

5.4 Financing Schemes targeting the energy performance of public
buildings
Grants for energy auditing (Finland)
The Ministry of Employment and the Economy (MEE) provides subsidies for carrying out energy auditing for
commercial and public buildings. The MEE also supports municipalities to carry out energy audits for
justifying the renewable energy use in a municipality district (Renewable Energy Municipal Audit). This is
an example of how the energy audit, even if finalised to a single measure (renewable energy), can guide
the Municipality in knowing the energy situation of the facility’s other operational processes, so that it
can be used for monitoring and maintaining the facility’s energy efficiency in the future.

5.5 Examples how to consider quality aspects in Financing Schemes
Quality concerns are a key element in several schemes, as connecting quality to the approval of the
incentive is a powerful tool in the public hands to modify the market in the direction of more qualified
suppliers and guaranteeing better execution of works. The examples which follow show how some quality
elements can be imposed in order to access the incentive scheme.
Grants combined with loans for apartment refurbishment (Estonia)
Greening plan ‘Energy saving through refurbishment of apartment buildings in Estonia’ under the Estonian
green investment scheme: The grant is designed for apartment associations and communities wishing to
reconstruct their apartment buildings as completely as possible, but including as much as possible energy
efficiency measures concerning the envelope and/or the systems. The grant may be combined with the
renovation loan of KredEx. The grant may be applied for an amount of 15%, 25% and 35% of the total
project cost depending on the level of integration of energy efficiency measures in the reconstruction of
the relevant apartment building. All apartment buildings must perform in the first stage an energy audit,
then a design project, together with building permission act. It is mandatory under the law to involve a
supervising engineer to assure quality of the works. The total budget for renovation grants is 28 M€.

Qualification of system suppliers (UK)
The Renewable Heat Incentive (RHI) was launched in 2011 and was the first financial support mechanism
of its kind, supporting the deployment of renewable heat in non-domestic buildings. Communities,
charities, and public and private sector organisations can apply to receive a payment for generating heat
using Microgeneration Certification Scheme (MCS) accredited low carbon heat technologies (biomass, heat
pumps, solar thermal, biomethane and biogas). The quality of installations and the supply chain to support
low carbon heat need to be first class to ensure consumer confidence. The Government is requiring all
Renewable Heat Incentive installations (up to and including 45 kWh) to be installed by an accredited
Microgeneration Certification Scheme installer. Payments are made to the owner of the installation over
a 20-year period.
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Monitoring of experts as an eligible cost (Germany)
KFW - CO2 building refurbishment programme. The interest rate is reduced by means of the use of Federal
Government funding in the first 10 years of the life of the loan. There can be additional support in the
form of a repayment subsidy. Alternatively, an application can be submitted for an investment subsidy for
refurbishments. The energy performance standard is ranked in relation to the requirements for new
buildings included in the current Energy Saving Ordinance. A refurbished building which requires, for
instance, 115% of the primary energy of a comparable new building – therefore only 15% more – is assigned
to the promotion standard ‘KfW efficient building 115’. Financing is available for:
i) thermal insulation of walls, roof and floor space;
ii) renewal of windows and exterior doors;
iii) installation/renewal of a ventilation system;
iv) renewal of the heating system;
v) optimisation of heat distribution for existing heating systems.
As professional monitoring of the building work by experts during the refurbishment is also eligible, to
the extent of 50% of the costs (up to 4,000 € per project), a better quality of the refurbishment can
be achieved.

Obligation to produce an Energy Performance Certificate (EPC) (Cyprus)
Considering the building sector, the scheme covers thermal insulation for existing buildings, and
installation of ground source heat pumps, solar thermal systems, and photovoltaic and small wind turbines
for new and existing buildings. For the thermal insulation and the installation of ground source heat pumps
and solar thermal systems, the building owner receives a fund according to the size of the investment.
Since the beginning of 2010 an EPC has to be issued and included in the application forms in the case
of solar thermal systems for space heating and ground source heat pumps. In this way the scheme
managers can verify the improvement in energy performance as certified by a third party.

Energy audits are requested and covered by the programme (Bulgaria)
The project is realised with the financial support of the Operational Programme ‘Regional Development’
2007 – 2013, and co-financed by the European Union through the European Regional Development Fund.
The project covers 36 urban centres and lasts three years (2012-2015). It was launched on July 2, 2012 and
the total grant amounts to 50 M BGN. Eligible entities for financial support for implementation of energy
efficiency measures are the Associations of Home Owners registered under the Law on Condominium
Management. For each approved building, owners will receive financial aid up to 50% of the budget for
the renovation of the building. As costs of technical and energy audits are also covered by the
Operational Programme, the home owners are incentivised to have a skilled expert to guide them in
the investment decision. In connection with the implementation of the project, the Building Renovation
Fund will give additional support, granting loans/guarantees to Associations of Home Owners and
individual owners of individual units in multifamily buildings, to help them cover their 50% of the budget
for the renovation of the building/block section. This is also a good example of integration of grants with
loans.
The information provided shows that financing schemes can be a good driving force for more quality of the
works and thus for building quality, if adequate requirements are included. The analysis of financing
schemes has shown that there are already some examples available in this respect.
However, the availability of a financing scheme is not necessarily a guarantee for success in actual
projects. Acceptance is crucial and depends among others on the effort, which is needed to benefit from a
financing scheme.
The information on financial schemes was used to compile a number of financing schemes in the online
database BUILD UP (www.buildup.eu/financing-schemes).
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6 Lessons learned
The present report condenses the main contributions of the CA EPBD national experts who operated as
observers and/or partners in the BUILD UP Skills consortia and platforms, initiating national discussions to
identify and highlight priority measures, both from the regulatory and the skills development perspective,
for the transition faced by the building sector towards NZEB. Contributions derive from national
discussions, after having analysed the relevant BUILD UP Skills documents and shared opinions on the
national progresses.
The acknowledgment of the EPBD relevance in the development of the workforce skills is clearly
stated. In several countries EPBD legislations have already influenced quality and skills and it is considered
that the quality of the works and the skills of the workmanship will become even more important as we
progress towards NZEB. Several countries take proactive steps to boost the workforce market in this
direction, however the number of cases where regulation is expected to be the first and only driver that
boosts the activities, postponing actions towards workforce better qualification and skills, is not marginal.
In practice the present workforce faces several challenges which range from the effects of the
economic crisis, to severe social problems and technical liability issues. New technologies develop too fast
to be mastered professionally at the given market pace. As most challenging professions are considered
the ones that must deal with:
•

moisture prevention;

•

thermal bridges;

•

choice of insulation materials for walls and roofs;

•

solar water heaters;

•

solar heating;

•

combined energy systems;

•

tighter minimum requirements for the efficiency of heat pumps, boilers, instant gas heaters, and
other HVAC systems;

•

direct expansion AC systems;

•

programmable automatic control and regulation systems;

•

ventilation control;

•

control measurements;

•

the request of supplying advice on energy optimisation and alternative solutions;

•

the obligation of a specific technician for inspection and maintenance of HVAC systems;

•

the commissioning of systems.

The EPBD element which mostly seems to influence the future need for specialised staff is NZEB,
followed possibly by indoor air quality and moisture prevention.
At the moment there are several training or qualification programmes around MS that allow the
development of skills for e.g., civil and HVAC engineers, architects and designers, as well as for energy
auditors and experts for buildings inspection. But a fully coherent energy efficiency related
qualification system for craftsmen is in most cases not yet in place.
In some countries also, the EPBD-related existing qualification schemes which address the building
envelope seem to be less developed than EPBD-related qualification schemes addressing HVAC
systems and renewable energy technologies.
The conventional approach to capacity building, based on strictly vertical skills (mason, electrician, hydrothermal technician, carpenter, etc.), needs to be extended, requesting more horizontal training
approaches. It is most important in this context that a building has to be understood as an integrated
concept where cross-trade knowledge is crucial. This means that craftsmen should have the ability to take
a broader view and look beyond the horizons of their own discipline. The exigency of cross-sectoral
education and training in addition to specific education and training is recommended by a certain
number of countries.
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Though new forms of training and qualification may prove very useful (e.g., on-site training), the above
facts do not mean it is necessary to establish completely new training and qualification systems; a
structural improvement may be all it takes, e.g., the need to accelerate the transformation of the
Continuing Vocational Education and Training System (CVET) from an input-based qualification, to one
based on learning output assessment. It is hereby interesting that informal training schemes are in some
cases considered equally important to formal qualification requirements.
In any case, the qualification of craftsmen alone is considered insufficient to obtain a better building
quality, and complementary measures are considered necessary.
Financial incentives appear as one important driving force for improved quality of energy efficient
buildings. The analysis of a sample of financing schemes showed that they can be a good driving force for
more quality of the works and thus for building quality, if adequate requirements are included in the
conditions for accessing the incentives. The analysis of the financing schemes already identified some
examples, where this intention is manifested. However, besides the availability of a financing scheme,
acceptance is crucial and depends among others on the effort which is needed to benefit from a financing
scheme. A more detailed survey could analyse the acceptance of financing schemes, paying specific
attention to quality-related requirements.
Third party control may be another essential complementary measure for increasing the probability
for applied good workmanship. Several examples are given on how the implementation of a better
quality can be obtained using different levels of enforcement, according to the amount of risk, the lack of
market control, or the distortions existing in the labour market.
At the same time, an effective quality framework may have a substantial impact on the working
conditions for the various actors in the building process. The combination of EPBD regulations with a
clear certification/qualification framework and a legal quality framework is expected to overcome the
above profession challenges, to allow the emergence of new professions by opening up the market
possibilities and to ensure good quality of the works.
The concluding remark of this study is that the collaboration of CA EPBD experts in the BUILD UP Skills
consortia or platforms should be continued, to guarantee a stricter cooperation between the two
aspects of a common engagement. Although in various forms and structures, it is clear that the national
concertations have contributed towards active dialogue on legislative actions, skills development and
quality improvements which will result in more energy efficient buildings for the future.
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Annex
Glossary of acronyms
BUS

BUILD UP Skills initiative

CA EPBD

Concerted Action on the Energy Performance of Buildings Directive

CA EED

Concerted Action on the Energy Efficiency Directive

CA RES

Concerted Action on the Renewable Energy Sources Directive

ECVET

European Credit system for Vocational Education and Training

EQF

European Qualification Framework

NQF

National Qualifications Framework

NZEB

Nearly Zero-Energy Buildings

QCF

Qualification and Credit Framework

VET

Vocational Education and Training

Language clarifications for non-experts in training
Vocational Education and Training (also known as VET) is education and training that focuses on
providing skills for work. VET provides skills that help people to:
•

join the workforce for the first time;

•

re-join the workforce after a break;

•

upgrade skills in their chosen field;

•

move into a different career.

Knowledge
In the context of the European Qualification Framework (EQF), knowledge is described as theoretical
and/or factual.
Skills
In the context of EQF, skills are described as cognitive (involving the use of logical, intuitive and creative
thinking) and practical (involving manual dexterity and the use of methods, materials, tools and
instruments).
Competence
In the context of EQF, competence is described in terms of responsibility and autonomy. Competence is
also defined as the ‘proven/demonstrated’ – and individual – capacity to use know-how, skills,
qualifications or knowledge, in order to meet usual – and changing – occupational situations and
requirements.
Qualification and Credit Framework (QCF)
Qualifications that use the QCF rules are made up of units. This provides flexible ways to get a
qualification. Each unit has a credit value which tells you how many credits are awarded when a unit is
completed. The credit value also gives an indication of how long it will normally take you to prepare for a
unit or qualification. One credit usually equals to 10 hours of learning.
National Qualifications Framework (NQF)
Qualifications that do not meet the rules of the Qualifications and Credit Framework (QCF) are developed
to fit the National Qualifications Framework (NQF). The NQF provides an indication of the relative demand
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of different qualifications. Qualifications in the NQF are grouped together according to their difficulty.
They are given a level, from entry level to level 8. The levels are based on the standards of knowledge,
skill and competence needed for each qualification. Qualifications at the same level can be very different
in terms of content and in terms of length of time they take to complete. The levels of the NQF and QCF
can be compared using the diagram in Figure 5.
European Qualifications Framework (EQF)
The EQF is
qualifications
qualifications
change jobs
qualifications
qualifications

a common European reference system which will link different countries’ national
systems and frameworks together. In practice, it will function as a translation device making
more readable. This will help learners and workers wishing to move between countries or
or move between educational institutions at home. The EQF compares the level of
across Europe making it easier to understand their value. This is useful in order to explaining
to others, or understanding qualifications awarded in other European countries.

Figure 1: Diagram for an indicative comparison of qualifications according to the different frameworks.

LEVELS according to European Qualifications Framework (EQF)
The descriptive of the first 5 levels (the ones normally covered by VET for workers) are defined as:
LEVEL 1: The learning outcomes relevant to Level 1 are basic general knowledge and basic skills required
to carry out some simple tasks, a work or a study, under direct supervision in a structure.
LEVEL 2: The learning outcomes relevant to Level 2 are basic factual knowledge of a field of work or
study, basic cognitive and practical skills required to use relevant information in order to carry out tasks,
to solve routine problems using simple rules and tools, to work or study under supervision with some
autonomy.
LEVEL 3: The learning outcomes relevant to Level 3 are knowledge of facts, principles, processes and
general concepts, in a field of work or study, with a range of cognitive and practical skills required to
accomplish tasks and solve problems, by selecting and applying basic methods, tools, materials and
information, taking responsibility for completion of tasks in a work or study, adapting own behaviour to
circumstances in solving problems.
LEVEL 4: The learning outcomes relevant to Level 4 are factual and theoretical knowledge in broad
contexts within a field of work or study, a range of cognitive and practical skills required to generate
solutions to specific problems in a field of work or study, exercise self-management within the guidelines
of work or study contexts that are usually predictable but are subject to change, supervise the routine
work of others, taking some responsibility for the evaluation and improvement of work or study activities.
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LEVEL 5: The learning outcomes relevant to Level 5 are comprehensive, specialised, factual and
theoretical knowledge within a field of work or study and an awareness of the boundaries of that
knowledge, a comprehensive range of cognitive and practical skills required to develop creative solutions
to abstract problems, exercise management and supervision in the contexts of work or study activities
where there is unpredictable change review and develop performance of self and others.

Figure 2: The progression within the EQF
European Credit system for Vocational Education and Training - ECVET
The ECVET system aims to facilitate the validation, recognition and accumulation of work-related skills
and knowledge acquired during a stay in another country or in different situations. It should ensure that
these experiences contribute to vocational qualifications. ECVET aims for better compatibility between
the different vocational education and training (VET) systems in place across Europe and their
qualifications. It should create a technical framework to describe qualifications in terms of units of
learning outcomes, and it includes assessment, transfer, accumulation and recognition procedures.
Formal and informal education system
Formal education corresponds to a systematic, organised education model, structured and administered
according to a given set of laws and norms, presenting a rather rigid curriculum as regards objectives,
content and methodology.
Informal education does not necessarily include the objectives and subjects usually encompassed by the
traditional curricula. Informal education for instance comprises the following activities: visits to museums
or to scientific and other fairs and exhibits, etc.; listening to radio broadcasting or watching TV
programmes on educational or scientific themes; reading texts in journals and magazines; attending
lectures and conferences.

The sole responsibility for the content of this report lies with the authors. It does not necessarily reflect the opinion
of the European Union. Neither the EASME nor the European Commission are responsible for any use that may be
made of the information contained therein.
More details on the IEE Programme can be found at
ec.europa.eu/energy/intelligent
This report can be downloaded from
www.epbd-ca.eu and also from www.buildup.eu
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