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Foreword
The building sector plays an important role for the
execution not only of the 2020 climate and energy
package but also for the years ahead, as it still
represents about 40% of energy use in the EU with
the largest cost effective savings potential. In the
view of the debates on the energy and climate
goals for 2030 and 2050 and in the light of the
Energy Union initiation and the issues with the
security of the energy supplies, the EU has
adopted an ambitious vision for the energy
performance of its buildings as well. This requires
a major quality shift throughout the construction sector, which, as already well known, needs to be
ready to deliver high energy performing renovations and, in particular, nearly zero energy buildings.
This goal necessitates a major effort to increase the number of qualified professionals and building
workers, which is directly related to the quality of the educational programs and the inclusion of
training on intelligent solutions for energy efficiency and renewable energy in buildings. As long-term
impacts, also corresponding to the latest market demands, these changes are expected to contribute
to the overall execution of the 2030 and 2050 goals (exemplified by the “Clean Energy for All
European” legislative package) in achieving of decarbonized building stock, integration of
decentralized energy production based on renewable sources and, as an overarching goal, climate
change mitigation: targets which achievement is virtually impossible without the support of
innovative tools and instrument for upskilling of the labour force.
Of course, a number of barriers exist, especially in markets driven by low-cost investment decision as
in many Eastern European countries. Some of these barriers include the lack of understanding of the
NZEB specifics by the professional community, low motivation of the workforce and low educational
level of the blue-collar worker;, lack of experience and practice with nearly-zero energy renovations,
low level of penetration of RES technologies , and many others. There is a pressing need for
upgrading and facilitating the available large-scale qualification and training schemes and also to
promote flexible continuing training schemes for architects, engineers, building managers, local
authorities and other influencers, emphasizing on the application of ambitious and proven
international standards and approaches for execution of quality NZEB projects. The goal to involve all
relevant stakeholders and professional target groups requires the establishment of a well-designed
networking structure supported by enhanced web-based communication tools. Attracting the end
users and the investors in creating a positive market environment relies on the deployment of a
targeted information and communication campaign. These activities should be supported by
networks of one-stop shop training, information and consultation centres, providing not only
integrated building design services and demonstration, but also administrative and financial advice
(extremely important in situations, in which building projects rely to a large extent on EU cohesion
policy funding). A really complex situation, where a uniform approach might really make a difference.
Here, the Passive House concept and approach comes in handy. As an evidence-led, scientifically
robust, international low energy design methodology, it ticks all the boxes. Passive buildings are
nearly zero-energy buildings and, over time, make a significant contribution to reducing the EU's
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dependence on imported fossil fuels and to the
achievement of its climate change targets. At the level of
individual projects, the air tight thermally sealed
insulation envelope ensures high levels of energy
efficiency and secures low fuel consumption for both
heating and cooling purposes. And it’s worth it: a passive
building is a more economic one to live and work in. But
that’s not all: due to the mechanical ventilation systems
with heat recovery, the passive buildings provide the
perfect health and sanitary living environment. Actually,
in our cities, in terms of exposition to harmful emissions, they are one of the safest places to stay in.
And their worth has been proven in practice over the past quarter century. Those construction
professionals from design through to delivery who advocate this standard are not simply expressing
personal opinions but can point to the system's proven worth over time through careful scientific
observation and abundant supporting evidence. Good experience with Passive House buildings was
one reason for the European Commission to state the Nearly Zero Energy Building (NZEB) as the goal
in the second decade of the 21st century. Heating demand in new passive buildings can be reduced
by more than 80% compared to the existing average, and there will be no problem with the
additional energy demand of new construction - buildings with such an efficiency can easily be
supplied with renewable energy. And this also applies for deep energy retrofits: following the passive
house concept, the results can be really stunning and reduce the heating demand by a factor of 10 –
and even more. We just have to follow a simple principle: “if you do it, do it right”.
With these assumptions, the idea for establishing of a network of well-equipped training centres
(Building Knowledge Hubs, BKHs) to provide NZEB and passive house training in Central and Eastern
Europe was developed and gained financial support by the Horizon 2020 of the EU in the project
Train-to-NZEB (www.train-to-nzeb.com). Five new such centres - in Bulgaria, Romania, Czech
Republic, Turkey and Ukraine - were established under the guidance of Passive House Institute and
and MosArt/Passive House Academy (Ireland), as currently most of them deliver training courses
under the internationally recognized certification schemes for Certified Passive House
Designer/Consultant and Tradesperson. Additionally, a number of other training programmes are
developed in close contact with the national authorities responsible for the vocational training
sector, the professional chambers, the industry and other vocational training providers, which
diversifies the training offer and channels new trainees to the Passive House training schemes.
The BKHs are equipped with all necessary tools and materials to demonstrate in practice the leading
principles of the passive and NZEB concept and approach based on the “energy efficiency first”
principle, with all of them having full pressurization testing and infrared imaging equipment,
operational mechanical ventilation with heat recovery systems, practice training walls for application
of airtightness materials and products, and full-size
demonstration models showing the approach to the
NZEB concept in different construction types specific
for the participating countries. Through the
integration of practical training exercises in the
generally theoretical training schemes, a large
number of industrial partners were attracted to
support the development of the training centres and
now use the facilities for training not only of
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construction workers but of sales and marketing
personnel, which is another positive feature of the
undertaking. Additionally, the training progammes have
proven to be a matter of interest (as according to
expectations) for building managers and supervisors,
who are best positioned to transfer the knowledge at the
building sites, especially in countries with depleted
human capital and largely underqualified working force
in the construction sector.
Last but not least, being positioned as NZEB knowledge centres, the BKHs have attracted a number of
enquiries for direct consultations on actual passive house construction projects and have conducted
series of training courses and demonstration sessions for local authorities. Supported by the strong
international movement towards energy efficiency and climate change adaptation planning at city
level and the national programmes supporting energy efficiency building renovation, the BKHs have
proven to be a logical influencer of decision for managing and strategic planning of development of
the building stock – hopefully, for the years to come.

Project concept
What is Train-to-NZEB about
The “Train-to-NZEB” project, financed under Grant Agreement No 649810 of Horizon 2020
Programme of the EU, aims to provide world-class training on energy efficiency and RES in buildings,
based on new training programmes, business plans and up-to-date training equipment for a set of
training and consultation centers around Europe.
Its goal is to improve the knowledge and skills in the construction sector and to provide practical
trainings, demonstrations and comprehensive consulting services for design and construction of
Nearly Zero-Energy Buildings (nZEB) supported by RES, based on the Passive House concept.
The training centers (or Building Knowledge Hubs) form an international network, providing trainings
on the curricula developed under the European BUILD UP Skills initiative and by project partners, as
well as continuous opportunities for exchange, updating and improving of the existing training
programmes. The modern training facilities enable the conduction of practical exercises in addition
to the theoretical programmes already available in the focus countries.

What is the Idea of the Building Knowledge Hub
It doesn’t matter if you are a designer, a construction
worker, a public official responsible for the city
infrastructure, or you just want to build your new passive
house: we offer trainings and advice especially for you.
With our up-to date training programmes and materials
coming from the world’s leaders in sustainable building,
you’ll learn things for buildings you don’t know yet.
And with our new training facilities, demonstration tools
and numerous partners from the construction industry, you’ll see and touch things in buildings you
probably haven’t seen before. With this kind of knowledge, right decisions and successful projects
would be easily within your reach. And if you need further advice for your own project, we’ll be there
to help and ask the best.
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Project partners
Coordinator of the project:
Center for Energy Efficiency EnEffect – Bulgaria, www.eneffect.bg
Project partners:
Limerick Institute of Technology – Ireland (LIT), www.lit.ie
Passive House Academy – Ireland (MosArt), www.passivehouseacademy.com
Passive House Institute – Germany, www.passiv.de
National Institute for Research and Development in Construction, Urban Planning and Sustainable
Spatial Development – Romania (URBAN-INCERC), www.incd.ro
Business Development Group – Romania (BDG), www.bdgroup.ro
Pre-University Education Foundation Future – Romania (FPIP), www.calificat.ro
Bulgarian Construction Chamber (BCC), www.ksb.bg
BSYS – Bulgaria, www.bsys.bg
SEVEn - Czech Republic, www.svn.cz
Deparment of Civil Engineering at Ege University – Turkey (EGE), www.ege.edu.tr
Municipal Development Institute – Ukraine (MDI), www.mdi.org.ua

Target Groups
Designers
Standing at the heart of the construction value chain, building designers are the key to the energy
transformation of the building sector. The new requirements for nearly zero-energy buildings (nZEB)
already lead to significant changes in the design practice, as the approach to the energy saving
measures is becoming more and more important – also driven by increasing clients’ demand. Here,
the Building Knowledge Hubs come really handy – they offer short term training programmes for
designers, consultants and building managers dedicated to nZEB concept and specifics, developed
according to the European best practices and highest standards and delivered by trainers with vast
practical experience.
An often underestimated issue, the typical classroom pattern of the regular trainings for designers
(both architects and engineers) and managers are enhanced by the practical demonstrations made
possible through the newly developed facilities, in combination with online training options.
Additionally, capacities for organization and conduction of training courses and examinations on the
internationally recognized programmes for qualification and certification are developed, as the
Certified Passive House Designer/Consultant scheme commands a leading place.

Construction workers and specialists
The delivery of quality nZEBs represents a major challenge to the construction industry and requires
systematic upskilling of the construction workers around Europe. The Building Knowledge Hubs are
the perfect answer to this challenge. The operation of the BKH network with cutting-edge design and
facilities, the consultations from partners from some of the most advanced countries in this area, and
the high-quality training of trainers, allow the execution of the training courses for construction
workers to the best possible standards. The BKHs improve the existing training practice for building
professionals through integrating the traditional classroom training environment with the practical,
hands-on training experience and interactive distance learning, which in turn leads to better
understanding of the actual construction process and improved operational management practices.
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It is expected that this approach will result in intensive crossdisciplinary exchange, which will not only
increase the “energy literacy” of the involved professionals but will improve the existing
qualifications with respect to the industry standards. Within a flexible schedule and responding to
the user demand, the BKHs offer training courses on the programmes developed on the European
BUILD UP Skills, qualifications under the respective national standards, and importantly, training and
examination under the Certified Passive House Tradesperson scheme.

Non-specialists and building end-users
No nZEB is possible without quality design and construction works, but the energy transformation in
the building sector is actually driven by non-specialists – decision-makers and end users, who steer
the political process and take investment decisions in favour of energy efficient buildings. Targeting
the increasing demand for quality consumer-oriented information about nZEBs, new short training
programmes for non-professional groups are developed. They are tailor-made to cover the needs
and expectations of public officials (governmental agencies, experts from regional and local
administrations, city planners and architects in municipalities), managers of public buildings, policy
makers, SMEs, private investors, school and university teachers, NGOs, media representatives,
facility managers, end users… practically everyone interested in making their new building project a
success.
A special emphasis will be put on financing and administration issues in the execution of energy
efficiency projects and on energy planning for public authorities and SMEs. Taking into account the
experience gained from the demonstration classroom courses, a concise e-learning course is
developed addressing the non-specialist audience. This offers an additional and powerful path to
distribute the content as it effectively fights off the existing time and spatial constraints. However,
seeing is believing – so come and visit us at our Building Knowledge Hubs.

Project goals
The main tasks of the project include design and equipment of 5 fully active Building Knowledge Hubs
- in Bulgaria, Romania, Turkey, the Czech Republic and Ukraine; the adaptation of existing and the
development of new curricula for training of building professionals; training and certification for a
total of 90 trainers, 2,400 construction workers, 480 designers and 720 non-specialists
(representatives of public authorities, business managers, NGOs, consumer groups, media, etc.).
All of these, combined with the provision of consulting services based on the "One-stop shop"
principle, is expected to increase the interest and capacity for design and construction of nZEBs
supported by RES in the focus countries and to stimulate the market demand for such solutions for
both new buildings and building renovations.

Summary of Project’s Implementation
The project activities have started back in 2015
with preparation of all necessary prerequisites as
training programmes, aids and teams of trained
trainers with the active participation of all project
partners. All available internal and external
resources were exploited, transferring knowledge
and experience from project partners from
Germany and Ireland, using materials from a
significant number of EU-financed projects and
developing new original programmes and content for the 5 centers. Nowadays, training programmes
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for a number of courses targeted to different educational levels and professional disciplines are
available and in exploitation, covering most target groups in each country. A definite highlight of the
project and a major exploitable result are the Terms of Reference for the setting up and equipment
of the BKHs, which have been used not only to establish the 7 training centers in the project, but also
at least 5 new centers in Ireland, Italy, Croatia, Greece and Bulgaria supported by private investments
and the subsequent Fit-to-NZEB project.
Teams of trained trainers are also available for each BKH,
as training has taken place in two stages: first,
representatives of project partners were acquainted with
the facilities of PHA in Dublin and their exploitation
during a dedicated train-the-trainer (TTT) course in
December 2015; then, TTT courses have been conducted
locally with trainers who will be engaged in the work of
the BKHs. This activity was developed by conducting TTT
courses locally by representatives of PHI and PHA
combined with planned project meetings – an approach
which has proved to be extremely helpful in all cases.
Thus, the progress of the work has enabled the start of
the actual training activities in early as 2016, when most
of the necessary prerequisites were provided and the
facilities were accessible. BKHs were set up and acting in
all 5 participating countries - in many cases in partnership
with leading local training and education providers:
BKH-Bulgaria is set up in the premises of the University of Architecture, Civil Engineering and
Geodesy in Sofia – the most established and renowned educational institution in this area. A
highlight of this cooperation is the start of a joint Masters programme on energy efficiency in
buildings in the University and a number of training courses on Train-to-NZEB programmes organized
jointly with the Bulgarian Construction Chamber in several Bulgarian cities. A total of 623 workers,
207 specialists and 245 non-specialists have been trained in Bulgaria.
BKH-Romania is set up in the facilities of URBAN-INCERC, the national authority responsible for
sustainable construction and urban development. A focal point for all activities in this area, the
Romanian team has already established a number of partnerships with other national and local
authorities, universities, business actors and VET providers. A second center was set up in Brasov,
especially successful for RES-related qualification courses, officially recognized by the Romanian
national educational system. A total of 469 workers, 126 specialists and 229 non-specialists have
been trained in Romania.
BKH-Czech Republic, situated in the center of Prague, is set up in cooperation with the Architectural
and Building Foundation (ABF), the oldest and most established training provider for both architects
and construction workers. Three Train-to-nZEB courses were approved for accreditation in the Czech
Republic by the Czech Chamber of Chartered Engineers and Technicians. A total of 485 workers, 109
specialists and 153 non-specialists have been trained in the Czech Republic.
BKH-Turkey is situated in EGE University, engaging the strong academic community in Izmir but also
transferring knowledge to other cities and universities. The team has succeeded to attract a number
of supporters from the business sector as well as the local chambers and professional associations.
Despite the lack of legal NZEB requirements in the country, the team has designed and delivered
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original training models with excellent energy performance. The interest was becoming so strong
that a new training center had to be opened in Balikesir university, targeting better outreach to the
still hardly accessible target group of blue-collar workers. A total of 585 workers, 127 specialists and
185 non-specialists have been trained in Turkey.
BKH-Ukraine is a definite highlight of the project, as despite the lack of financing for equipment
provisioned in the Grant Agreement, the partnership with the Kyiv National University of
Construction and Architecture (KNUCA) and a number of local companies (nearly 30) has enabled the
establishment of a fully operational and highly successful training center. Since October 2016, the
training courses in Ukraine are running successfully, with a notable accent on courses for certified
energy auditors for buildings. The first certificates were granted personally by the deputy minister of
regional development, and the BKH has also been visited by the Mayor of Kyiv Vitali Klitschko. A total
of 275 workers, 45 specialists and 82 non-specialists have been trained in Ukraine, not counting 4
tours for journalists, 5 seminars on regulating energy efficiency for university students, and 7 tours
for university students (future industrial and civil engineering, specialists in architecture and urban
planning, heating, ventilation, water supply and wastewater systems).
A major highlight of the project has proven to be the streamlined communication campaign,
involving a wide selection of traditional and web-based communication channels tailored to the
needs of the target groups and active engagement of all project partners, which has not only enabled
the achievement of project targets but has also set up a solid basis for sustainable continuation of
the activities of the BKHs beyond project's duration.

Delivery of Project’s Objectives
The progress on the pre-defined project objectives is described as follows:
1. Development of publicly available Terms of Reference for the setting up of the BKHs
The Terms of Reference are developed and publicly available, already used for construction of no less
than 4 training centers besides those funded by the project. In some of the countries (Bulgaria and
Turkey) they are translated in the local language and adopted according to the local needs and
building traditions. Relevant deliverable(s): 2.1Terms of Reference for setting up of BKHs;
2. Adaptation of existing and development of new training programs
Training programmes originating from project partners, BUILD UP Skills and H2020 Construction Skills
projects are studied and adopted for the goals of the BKHs; where necessary, new programmes are
developed. Relevant deliverable(s): 3.1 A set of new/adopted training programmes; 3.2 Training
programs for professional and pedagogic training of trainers;
3. Actual setting up of 4 training and consultation centres (BKHs) according to the Terms of
Reference;
Five BKHs (an acting centre in Ukraine is added to the number) are established. All facilities and
equipment are fully in place and active used. Relevant deliverable(s): 2.2 Setting up of 4 BKHs;
4. Building of internal capacity through train-the-trainer activities, targeting at least 90 qualified
trainers
Internal capacity for conducting the trainings is established, as there are trained teams of trainers in
all 5 BKH. The number of trained trainers declared by the 5 BKHs is 240. The train-the-trainer
activities continue within the newly set up training centers. Relevant deliverable(s): 3.3 Presentations
and participants lists from TTT courses
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5. Actual training courses according to annual training plans, resulting in:
(a) 120 training courses for construction workers, targeting additional qualification of 2400 trainees;
(b) 24 training courses for highly-qualified building specialists, targeting additional qualification of
480 trainees;
(c) 36 training courses for non-specialists, targeting additional qualification of 720 trainees;
The project has delivered a total of 187 training courses, reaching 3945 participants, distributed to
target groups as follows: a) 2437 construction workers, b) 614 specialists, and c) 894 non-specialists
with decision-making functions.
Relevant deliverable(s): 4.2 Conduction of 120 training courses for construction workers; 4.3
Conduction of 24 training courses for building experts; 4.4 Conduction of 36 training courses for nonspecialists;
6. Strict monitoring and evaluation for constant improvement of the offered services.
The courses were constantly monitored, in some cases also through internal peer-review process,
and the necessary corrective actions were taken. The overall satisfaction of the courses is extremely
high, confirmed not only by responses to feedback questionnaires, but also by a significant
percentage of increased visits in some of the BKH with diverse training offers. The monitoring
activities resulted in better design of the training courses with alignment to the market requirements
and improved marketing offer, without compromising the quality of the training, the achievement of
the learning outcomes and the credibility of the certification, which now has gained international
recognition. This process has been reflected by the improved training and business plans.
Relevant deliverable(s): 4.1 Reports on execution of annual training plans for each BKH
7. Setting up of a web-based networking platform providing facilities for knowledge sharing and
exchange between the BKHs;
The web-based platform, consisting of website, social media applications, integrated training
smartphone application (also available via web browser) and internal communication interface, is
fully operational. Relevant deliverable(s): 5.3 Website, 5.6 Final evaluation report on the
communication strategy
8. Conduction of a targeted dissemination and communication campaign to increase the market
demand for NZEB projects.
The communication and dissemination campaign is conducted successfully on systematic basis,
following a general and 5 national communication strategies and actively exploiting synergy effects
with partner organizations, projects and events. A number of significant achievements have been
registered, described in the following Relevant deliverable(s): 5.5 Reports on dissemination events,
5.6 Final evaluation report on the communication strategy

Key Project Outcomes
Terms of reference for development of Building Knowledge Hubs
A definite highlight of the project and a major exploitable result are the Terms of Reference for the
setting up and equipment of the BKHs, developed by MosArt based on their experience from
development of similar training centers in Ireald, UK, France and USA. The Terms of Referenace, free
for download from the Train-to-NZEB website, have been used not only to establish the 7 training
centers in the project, but also at least 5 new centers in Ireland, Italy, Croatia, Greece and Bulgaria
supported by private investments and the subsequent Fit-to-NZEB project. The ToR document
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provides an essential structure including the physical infrastructure required as well as an indication
of course content and delivery mechanism. More fundamentally, it outlines alternative structures for
the support and operation of the BKH’s. This information is presented generically at first and then
expanded upon and illustrated in the form of five case study examples in which the PHA has played a
central role regarding their establishment and continues involvement for training delivery. The
document has been peer reviewed in a three-stage process and all recommendations from project
partners are taken into account.
Integral to the development of BKH's for the purpose of training in the Train-to-NZEB project and
afterwards is the production of physical construction models. The latter, as the primary basis for
practical training, comprise both demonstration and practice / hands-on models. Whilst these
examples reflected the particularities of a given construction tradition and culture as well as climate,
they nevertheless provided sufficient indication to the project partners of how they, too, might
design and produce similar construction models for training in their respective countries.
Accordingly, the model examples provide, inter alia, a sense of scale, durability, stability, complexity
and an indication of construction content and sequence, not least in respect of the rigours inherent
to achieving the Passive House Standard and nZEB levels of building performance regarding energy,
comfort and health.
The most effective means of achieving highly energy efficient buildings cost effectively, such as
intended by the EPBD is to start by focusing on the building envelope, ie. the “fabric first” approach.
This will result in significantly improved levels of airtightness which, in turn, necessitate the use of
mechanical ventilation and heat recovery. With this as a fundamental basis of building systems,
Renewable Energy Systems (RES) are added, as called for in the nZEB definition. Thus, in combination
with highly efficient energy use in the first place concerning the building fabric, these RES's can make
a significant contribution to moderating energy cost and reducing CO2 emissions.

Training Programmes
Annual training plans were provided by the partners in Bulgaria, Romania, Czech Republic, Turkey
and Ukraine. These plans determined the need for specific training courses through training needs
analysis, best practice approaches to the design and implementation of the courses and the
monitoring and evaluation process.
Each partner investigated the status quo of the construction market in their country with respect to
training needs in energy efficiency, low energy training and nearly zero energy buildings (nZEB).
Further to this training needs analysis a clear understanding of the needs and skills gaps within the
construction industry were identified and specific training courses have been designed and
implemented as new training programmes or modified existing programmes developed to suit the
market.

Trained trainers
Not only were the BKHs organisations required to schedule and deliver training programmes for the
construction industry, but Train the Trainer courses were also required to ensure the competency of
the trainers taking part. Teams of trained trainers are available for each BKH, as training has taken
place in two stages: first, representatives of project partners were acquainted with the facilities of
PHA in Dublin and their exploitation during a dedicated train-the-trainer (TTT) course in December
2015; then, TTT courses have been conducted locally with trainers who will be engaged in the work
of the BKHs. This activity was supported by representatives of PHI, PHA and LIT in combination with
regular project meetings – an approach which has proved to be extremely helpful in all cases. 1-2 day
courses were held in each country with PHI and PHA presenting the theoretical aspects and LIT
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providing the pedagogical teachings. A visit to the BKH demonstration centre was also provided to
discuss and view the training products, demonstration models and materials.
The Train the Trainer course content included the following:











Summary of NZEB principles and overview of energy balancing tools
Certification and quality assurance: a review of existing certification schemes
Economics/Energy cost comparison between NZEB and conventional houses
Insulation, including Lambda and U-values and demo materials
Thermal (and repeating) thermal bridging
Increased airtightness and site examples
NZEB-suitable windows and doors, including U-value calculation demo
Description of mechanical ventilation systems and training, including systems suited to
retrofitting
Train to nZEB – Pedagogical Approaches
RES in NZEB.

As a result of the train the trainers acitivites, the Train-to-NZEB project has established a network of
240 trained professionals which can be utilized based on the training demand in each country and on
international basis.

The Building Knowledge Hubs
BKH-Bulgaria
Airtightness and infrared thermography; mechanical ventilation with heat recovery (MVHR); design
and construction skills for delivering quality nearly Zero-Energy Buildings (nZEBs), RES installations in
buildings, the Certified Passive House Tradesperson scheme – these are just few of the topics that
are covered in the courses in the newly established BKH in Bulgaria. The courses already open for
registration are one-click away and easily accessible at www.busenerpro.com/trainings, as many of
the trainings are still either free of charge or with a very low participation fee.
The opening ceremony of the newly established Building Knowledge Hub (BKH) Bulgaria was held on
May 16, 2017 in the University of Architecture, Civil Engineering and Geodesy in Sofia – the host of
the Hub. It welcomed more than 80 guests, including representatives of the national government,
the construction and educational sectors, and turned into memorable event with the support of
several of the most prominent building materials and components suppliers and construction
companies.
The new BKH facilities incorporate and demonstrate the full range of modern technologies, products
and materials necessary for constructing nZEBs, which are still relatively unknown by the building
professionals in Bulgaria. Multiple training programs are offered – from BUILD UP Skills courses,
through the internationally recognized Certified Passive House Tradesperson and Designer courses,
courses for acquiring professional qualification under the national regulations, and short
demonstrational courses for investors and decision-makers. Virtually all topics connected to the nZEB
are covered, including insulation and airtightness, window and facade systems, ventilation with heat
recovery, contemporary heating and cooling systems, RES, renovation of existing buildings and many
more.
BKH-Bulgaria has conducted a total of 67 training courses on Train-to-NZEB programmes organized
by all project partners – EnEffect, Bulgarian Construction Chamber (BCC) and BSYS. A special highlight
was the raised interest from construction specialists in different cities of the country, resulting in
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several well-visited training courses jointly with the Bulgarian Construction Chamber in different
Bulgarian cities, where the practical training was conducted using portable equipment (blower-door
testing equipment, thermal imaging camera, airtightness products and small-size practical training
models. Of course, a definite highlight is also the cooperation struck with the University of
Architecture, Civil Engineering and Geodesy, where a new Master programme was initiated with
Train-to-NZEB contribution. As a final outcome, a total of 623 construction workers, 207 specialists
and 245 non-specialists have been trained in Bulgaria.
The training for construction workers covered several training programs: Certified Passive House
Tradesperson; General principles of nZEB; Thermal insulation in nZEBs (Insulation systems, thermal
bridges); PV Systems (EnerPro); Mechanical ventilation systems with heat recovery in nZEB;
Demonstrations on airtightness and MVHR; Demonstrations on airtightness and pressurization tests;
Multicomfort house (in cooperation with ISOVER).

Similarly, training for highly qualified construction specialists included a wide variety of
programmes, often in collaboration with external partners: General principles of nZEB, Thermal
insulation in nZEBs (Insulation systems, thermal bridges), Mechanical ventilation systems with heat
recovery in nZEB, Demonstration session: nZEB general principles, Demonstrations on airtightness
and MVHR, Demonstrations on airtightness and pressurization tests, Train-the-trainer courses (under
Train-to-NZEB and Fit-to-NZEB), Multicomfort house (in cooperation with ISOVER), Instructions for
the design and modern installation of window constructions and doors (in cooperation with Schüco),
Ventilation through window constructions (in cooperation with Schüco), Building envelope and
requirements to fire safety (in cooperation with Bulgarian Association for Insulation in Construction),
Building automation and its role in EE in buildings (in cooperation with Siemens), Energy efficiency
through automated shading devices (in cooperation with Schüco). Most of the programmes were
delivered in a blended learning approach, combining distant learning tools, theoretical and practical
training.

The programmes for non-specialist training included the following topics: General principles of nZEB,
Economic principles of resource and energy efficiency, Climate change protection and adaptation,
Energy Efficiency, Resource Efficiency. As evident, were in some cases developed on an on-demand
basis, exploiting synergies with external partners, as for example the very important and successful
initiative with the German-Bulgarian Chamber of Industry and Commerce dedicated to the training of
young “Energy Scouts”.
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Furthermore, a number of vocational training centers and education providers also expressed the
willingness to collaborate and organize joint training courses, as official agreements are reached with
Professional High School of Architecture and Construction - Pazardzhik, Sofia High School of
Architecture, Construction and Geodesy “Hristo Botev”, and University of Architecture, Civil
Engineering and Geodesy in Sofia for practical training on nZEB specifics.

BKH-Czech Republic
Expanding knowledge in nearly zero-energy buildings (nZEB) is a growing business area, which is
expected to continue in its current trend. nZEB are very important for the Czech Republic in relation
to the fulfilment of European Directive 2010/31/EU and the gradual increase in the share of nZEB in
the country through newly constructed and reconstructed buildings. The Czech Republic has opted
for gradual introduction of nZEB according to the ownership of buildings (owned by the public
administration and all remaining) and according to the size of the energy consuming areas. It is
necessary to point out that trends are not constant and change frequently. If the facilities are
adaptable and flexible, training and consulting activities should grow continuously. Keeping an
enterprise at the top of the market with occurring changes in technologies and products requires
regular allocation of time and a part of the budget for the company’s future plans.
Training programmes and activities
In total, 747 participants attended the training courses on nearly Zero Energy Buildings (nZEB) and
renewable energy sources (RES) within 35 training courses during the Train-to-NZEB project in the
Czech Republic. They were conducted for construction workers, designers, architects and for nonspecialists.
Courses for construction workers
For the largest target group counting 485 trained construction workers, 19 courses (Implementation
and construction of nZEBs) including two pilot courses (Energy performance of buildings) were
organised.
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Courses for designers
There were organised nine training courses (Design of buildings and technologies for nZEBs) for 109
trained designers and architects. One from those training courses was special, because it was
dedicated to airtightness of buildings and was led by expert on blowerdoor testing of buildings. This
special course (Air tightness of building and blower door test) was the best selling from all organised
courses in Czech BKH.

Courses for non-specialists
The second largest group were the non-specialists. The 153 participants within this group were
trained during seven courses (Sustainable development of construction, management and use of
nZEBs).

The training facilities are adaptable and will be constantly updated according to the market trends.
Training programmes can be modified according to needs of trainees, expressed in the feed-back
questionnaire. The successful passing of the theoretical and practical parts and the final test are
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followed by the award of a certificate to acknowledge that the individual acquired new skills to
design or build nZEBs. Trainees holding the certificate will enjoy a better position on the labour
market. Investors may demand a contract to be executed by a construction company that employs
certified staff, and construction companies with certified personnel may enjoy a competitive
advantage in public procurement.
According to the experience gathered during the first months of CZ BKH operation, the expected real
attendance of each course is about 10 – 15 participants. The number of participants can be
increased, if the course is delivered for free to the participants. In winter, some increase of interest in
the courses attendance is expected due to smaller amount of construction works realized in this
season. The strategy to attract participants to the trainings is based on the development of regular
training courses for different target groups. Main attraction is the technical equipment of the BKH
used in the practical part of the trainings (blower-door testing, thermography, mechanical ventilation
unit with heat recovery, sensors, demonstration models of building structures).
Equipment of BKH








4 demonstration models of nZEB building construction (2 wooden buildings and 2 masonry
construction) made by UCEEB
Ventilation unit with heat recovery by ATREA
Measuring instrument for Blower Door test (Minneapolis BlowerDoor MiniFan)
2 infrared cameras (FLIR ONE and FLIR E6)
CO2 concentration meter (Wöler CLD 210)
8 information panels with description of equipment
2 project roll-ups

Besides these, project training materials, professional textbooks and publications, power point
presentations are given at the disposal of the trainers to deliver training courses, as well as to
trainees for efficient self-study.
The competitive advantage of CZ BKH over other training centres is our cooperation with a centre
with the longest tradition, that being The Architecture and Building Foundation, and the use of the
Czech Construction Academy. Another advantage is having the main office in the centre of the Czech
capital with good transport accessibility by public transport and the proximity to the main train
station so course participants can commute over longer distances. Being under the auspices of an
international project also represents a certain competitive advantage.

BKH-Romania
BKH RO is the first nZEB center in the country providing training and consultancy services at the
highest standards and using the latest technology in the field, for on-site professionals, high level
specialists and decision makers. BKH RO is a network organization based on the existing Centre for
Energy Performance of Buildings within NIRD URBAN-INCERC having the set-up support from project
partners Business Development Group (BDG) and Fundatia pentru Formare Profesionala si
Invatamant Preuniversitar-Viitor (FPIP) as well as other stakeholders identified and attracted in the
course of the project, including the Pro-nZEB Cluster. BKH RO positions itself as an unique place for
the interested target groups to find themselves comfortable to communicate and exchange
knowledge on nZEB approach, context and framework, stimulating the hub users to reach for first
hand professional information and facilitating the dialogue between different market players from
influencers and project initiators (research and development, central and local administration etc.) to
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implementers (designers, suppliers of materials, project developers, contractors) and the final
consumer.
In terms of infrastructure, BKH RO is located on the existing facilities of NIRD URBAN-INCERC in
Bucharest and FPIP in Brasov. In Bucharest, NIRD URBAN-INCERC has a dedicated building with
training and conference facilities. With regards to the practical trainings, big steps were taken in the
past years for the improvement of the existing testing hall (rain proofing, windows insulation, radiant
heating etc.), design and realisation of airtight room + MVHR, materials, equipment (with the support
of companies such as: Saint Gobain, Aereco, Fabryo, Mark-Holz, Suki, Aluprof, Teraplast, CPpV, Zero
Energy Assoc., Knauf Insulation, Atrea, HausEnergy etc.), design and realization of mock-ups, samples
and small systems. The much needed infrastructure is still under development. There are plans to
modernize the existing buildings to incorporate a Research lab for development and assessment of
nZEB technological solutions, including the existing testing hall.
The BKH in Brasov is located in a separate building from the FPIP headquarters. The training unit has
been reorganized, mockups have been built and RES equipment have been installed, being functional
for pedagogical and consultancy purpose. The BKH in Brasov has technical, material and intellectual
support from different stakeholders, with whom collaboration is planned for the long term. The main
stakeholders include Bilka roof and rain system, Saint Gobain, Knauf Insulation, Zecaph design
engineering. There are plans for continuous development of this training facility with materials and
equipment serving a wide range of training courses.
Training courses
The „Certified Passive House Tradesperson“ and „Installers of PV Systems“ were the first courses
organised within BKH RO, in Bucharest and Brasov. The first program was implemented by NIRD
URBAN-INCERC as PHI official training provider, while the second one was organised by FPIP based
on the programme developed within the Intelligent Energy Europe PVTRIN project. BDG has an
important role in attracting the target group, creating partnerships, promoting and organizing the
training courses within the project. The organization of these courses will continue while new
programs focused on nZEB knowledge and skills will be developed. Another success was the „Legal
Framework and Concepts for nZEB” training workshop for decision makers, as a result of the
intensive efforts made by the Romanian Train-to-NZEB team for promoting the concept and its
importance to this target group. A very successful partnership with the Romanian Chamber of
Architects in Bucharest was developed for organizing the “Certified Passive House Designer” training
course.
Courses for on-site personnel:
Certified Passive House Tradesperson (24h for each speciality, 40h in total, per session)
PV systems installer (120h)
Building Envelope in nZEBs (Insulation systems, windows and thermal bridges) (4h to 12h)
Solar thermal systems (8h to 12h)
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Courses for high-level building professionals:
Certified Passive House Designer - in cooperation with Order of Architects Romania, organized in
Bucharest & Cluj-Napoca (80h).

Courses for non-specialists:
Legal framework and concepts for nZEBs, organized in Bucharest, Brasov, Sf. Gheorghe, Iasi, ClujNapoca (6h to 8h).
In cooperation with: public authorities (Ministry of Regional Development and Public Administration,
Prahova County Council, Brasov Municipality, Dolj County Council, Regional Development Agency
Centre, Sf. Gheorghe Municipality, Iasi Municipality, Cluj-Napoca Municipality, Bucharest Sector 1
Municipality), banks (Banca Transilvania, BCR, BRD Groupe Societe Generale, CEC Bank, Pro Credit
Bank, Libra Bank), building owners’ associations (Liga Habitat, Group of Building Owners’ Association
in Iasi), students initiatives (EFdeN, Over4).

The Consultancy & Research Department
The BKH RO also includes a one-stop shop department (OSS) for technical, administrative and
financial consultations. This department is developed along with creating the demand and the
development of the nZEB market. The BKH RO is open for cooperation with suppliers of materialsand
solutions interested in integration and promotion of innovative concepts on the local market. The
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NIRD URBAN-INCERC research activities will be enhanced with dedicated research themes developed
in cooperation with relevant private and public market players with the purpose of promotion and
maintenance of the nZEB principles and quality standards in building retrofitting projects on the
Romanian market.
Dissemination & Promotion
Due to the economic situation in Romania, at the moment the nZEB solutions cannot be considered
affordable and the use of renewable energy technologies in buildings is not yet a common practice.
There is a need of changing the attitude of the building owners in order to ask for quality instead of
lower price and to be more involved in the entire construction or thermal rehabilitation process. It is
expected that the nZEBs will be a rarity up to 2020, driven by individual projects of interested private
investors or a limited number of municipal projects.
BKH RO is conducting an intensive marketing campaign to support the development of a healthy
nZEB market and for changing the attitude at both system and individual level. One should be aware
that the design, execution and operation of a building at nZEB level cannot be achieved by applying
the “working anyway” principle. Stakeholders should understand that, in order to be able to hope for
the actual implementation of the nZEB in Romania, they must firstly change themselves by
understanding the physical and economic principles underlying the nZEB concept, by raising the level
of competencies, by pursuing adequate and complete approach of the details and by assuming a
responsible attitude oriented towards the comfort and health of building' occupants.
One of the main barriers for which the nZEB concept does not seem to be easily applicable yet in
Romania consist in the skills gaps experienced by the building sector, the current qualification
courses and training schemes being generally not satisfactory and underdeveloped to face the
challenge of effective nZEB implementation.
The best way to promote the training courses is through the happy participants in high quality
training process. The active marketing and communication campaigns are supporting the growth of
the demand for nZEB training courses in Romania. Positive results will be seen in the near future and
the demand will rise also with the approaching of the obligatory dates for legal introduction of the
nZEB standard.

BKH-Turkey
The Department of Civil Engineering at Ege University (Turkey) has completed establishment of Trainto-NZEB training centre, using the existing facilities but also delivering the necessary demonstration
models and training equipment. In its business plan, it sets as its goal to design and develop trainings
for most crafts and professions related to nZEBs (building shell, building services and RES installation
in buildings) and to support the building sector professionals (engineers, architects, municipality
employees and decision makers) on delivering quality nZEB projects.
Additionally, the team sets itself the ambitious task to provide continuous technical, administrative
consultations for the different stakeholders' groups through case-specific problems on whole
building nZEB design, new products and solutions, utilization of the energy saving potential,
optimization of the overall energy performance, available financing sources, energy planning for
public authorities, etc., according to the national specifics and the capacity. Thus, engineers,
architects, municipality employees and decision makers as well as their trainers in Turkey could be
brought together through a unique portal, having significant impact on the construction industry in a
large and fast-developing country.
Local climatic conditions can affect energy performance, indoor environment quality, types of
renewable energy sources used in buildings. While cooling is more important for coastal regions,
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heating demand dominates the building energy needs in inner regions of Turkey. Therefore, meeting
the cooling demand for buildings is a particularly important issue in Turkey. The concepts of nZEB in
Turkey can be a solution for providing a high level of thermal comfort with minimum energy
consumption in summer.
Integrating nZEB design strategies and technologies performing effectively in Mediterranean climate
is a necessity. Passive cooling such as natural ventilation and shading can be the most effective
design strategy in a region where cooling load is higher than heating load. Air movement is likely to
enhance thermal comfort conditions. Building envelope can affect cooling loads in buildings and
determine the amount of solar heat gain. In hot climates, it is necessary to block sensible and latent
heat gains in every possible way to achieve indoor thermal comfort conditions while minimizing
energy consumption. Optimizing thermal comfort parameters for a nZEB project is a significant task
since adequate indoor thermal conditions in summer should be obtained while guaranteeing the
minimum energy consumption in winter. In addition to this, integration of renewable energy
resources in nZEB are key factors in achieving a high level of energy efficiency.
Training courses were provided by BKH-TR for specialists involved in construction sector. Individual
training modules for three particular groups, namely, designers, workers, non-specialists were
prepared. It was aimed to equip all three groups with both theoretical and practical knowledge,
during trainings, academicians and experts from different branches of construction sector which also
provided supported in establishment of BKH-TR shared their theoretical and practical experiences:
Alarko-carrier, Bloksan, Braas, Daikin, Ebso, Eneko, Fraenkische, Guler muhendislik, Isiklar yapi,
Izocam, Knauf, Kudret tuğla, Meram kiremit, Rehau, Solimpeks, Tuksad, Vardarli, Weber
Equipments and models in BKH-TR:















Two full-scale wall-roof construction detail
Blower-door equipment
Thermal camera
Heat Recovery System
Heat pump
Photovoltaic Panels with Inverter System
Different types of window glazings
Various floor heating systems
Solar heat water system
Meteorological Station
Probes for measuring indoor thermal comfort conditions
(U-value tool, Luxmeter, etc.)
Airtightness model for practical applications
6 wall models with various brick types

BKH-Turkey has conducted a total of 25 training courses on Train-to-NZEB programmes organized by
all project partners – Ege University, Balikesir University, Trakya University and Eneco. An important
focus was the slowly increased interest from construction specialists from different cities of the
country. The practical part of training was conducted using equipment in two BKHs (blower-door
testing equipment, thermal imaging camera, airtightness products and small-size practical training
models). There is a valuable cooperation with Ege & Balikesir Universities to include some of the
nZEB training modules into the related under graduate courses. As a result, a total of 585
construction workers, 127 designer and 184 non-specialists have been trained in Turkey.
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The training for construction workers covered several training modules: nZEB basic (Definition of
nZEB, National legislation, standards and regulations related to energy efficiency in buildings, passive
house and nZEB, Basic building physic, etc.), retrofitting towards nZEB (Energy audit techniques,
Definition of renovation strategies, Energy efficient building components: windows and door, etc.);
Practice.

Similarly, training for designers included a wide variety of modules, often in collaboration with
external partners: nZEB basic (Definition of nZEB, National legislation, standards and regulations
related to energy efficiency in buildings, passive house and nZEB, Basic building physic, etc.),
retrofitting towards nZEB (Energy audit techniques, Definition of renovation strategies, Energy
efficient building components: windows and door, etc.); nZEB Advanced (Principles of bioclimatic
design, Introduction to passive house concept, Passive and active solar systems for heating and
cooling, Energy efficient HVAC systems, etc.); nZEB simulation (Introduction to building energy
simulation, Current simulation tools, Practical application of simulation tools, Understanding
simulation results and errors); Practice. Most of the programmes were delivered in a blended
learning approach combining theoretical and practical training.

The programmes for non-specialist training included the following modules: nZEB basic (Definition of
nZEB, National legislation, standards and regulations related to energy efficiency in buildings, passive
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house and nZEB, Basic building physic, etc.), retrofitting towards nZEB (Energy audit techniques,
Definition of renovation strategies, Energy efficient building components: windows and door, etc.),
Preparation of funding schemes (Available funding mechanisms and incentives, Practical investment
/ calculation exercise), Practice.

BKH-Ukraine
In Ukraine, the Train-to-NZEB Project is implemented by All-Ukrainian Charitable Organization
Municipal Development Institute (MDI), with support from the local Project partner Kyiv National
University of Construction and Architecture (KNUCA) on the basis of which the Ukrainian BKH was
established. The Ukrainian NZEB Centre “Scientific and Educational Hub for Architectural Designing
and Research of Nearly Zero-Energy Buildings” is a special scientific division of KNUCA. The Centre is
integrated into the University's curriculum.
The Ukrainian Hub offers professional training courses for target audiences on a regular basis and
implements scientific and public education and outreach events for promoting and developing the
concepts of nearly zero-energy buildings, disseminating professional knowledge on energy efficiency
in architecture and construction, raising awareness of population of energy saving and environment
protection, promoting energy efficient technologies and concepts and events aiming at reducing
resource consumption in the building sector and in the municipal economy .
The training courses are mainly organized for:
(A) Building industry workers (masters, foremen, technical supervision specialists).
(B) Highly qualified and leading specialists – designers, architects, engineers, building works
coordinators, design consultants).
(C) Non-professional decision-makers (public officers, represen tatives of government organizations
and municipalities, mass media, homeowners associations).
There are five divisions in the Ukrainian BKH, providing a basis for the Centre's sustainability in the
future:
 Training and re-training and scientific work
 Information dissemination
 Marketing, organizational and technical work and planning
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Architectural designing
Scientific and technical research and computational computer modeling

Equipment
The Centre occupies four premises, including a demonstration area with samples of equipment and
energy efficient materials. The premises are:
1) two lecture rooms (capacity: 25-30 persons), one of which combined with the demonstration area
with samples of energy efficient building materials, constructions, and equipment, as well as a special
toolkit for energy audit of architectural objects;
2) computer room (capacity: 10-15 seats) for practical tasks on computer modeling and solving
special problems. There is also a research and reference library in the computer room;
3) a conference room for fulfillment of practical tasks and holding special-subject debates. The
conference room is also used as the exposition area for information stands and temporary
constructions exposed during public outreach and education events.
All demonstration models available at the Centre can be divided into three main types:
1) Samples of modern energy efficient construction materials (for walls and roofing; insulation
materials; etc.) and products (elements of façade systems, anchors and fixation for insulation
materials) and structures (including non-opaque structures, as well as plastic, PVC and metal façade
system structures).
2) complex demonstration models showing combined use of energy efficient materials, products,
structures, engineering system elements and equipment.
3) Samples of equipment of engineering systems of nearly zero-energy buildings, including systems
for utilization of heat energy and alternative energy sources (recovery systems, solar panels, heat
pumps) with automated microclimate control systems.
Through the demonstration models main principles regarding design and erection of passive
buildings and nearly zero-energy buildings are demonstrated. The Centre's equipment and
demonstration models were provided by manufacturers/vendors of EE materials and equipment,
makers of energy efficient technologies and special software applications, and construction firms,
design companies and developers of design and cost estimate documentation – Project partners.
Project partners participate in the trainings organized at the Centre on a regular basis. They delegate
trainers for conducting specialized workshops at the Centre or offer their training- and production
facilities for trainings.
Among the attendees of the training courses at the Ukrainian nZEB Centre are students and lecturers
of higher educational institutions having training programs for designers and building specialists. The
Ukrainian BKH organizes tours and workshops for journalists who are interested in energy efficiency
and energy saving in the building sector and in the housing and communal services sector.
Trainings and consultancy
Training programs were developed by MDI in partnership with KNUCA on the basis of training needs
assessment for target audiences. The assessment of the training needs covered the following areas:
1) architectural structures and space and planning solutions for buildings and facilities
2) physics of civil engineering
3) heating engineering
4) engineering systems
5) alternative energy sources.
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At the Centre, training programs are developed / adapted to focus on the specific needs of target
audiences. The training program for building industry workers consists of 10 subject blocks and 40
hours of trainings with trainers (16 hours of lectures and 24 hours of practical tasks). The main
emphasis in the training materials is laid on the practical aspects of erection of nearly zero-energy
buildings. Much attention is also paid to normative requirements to the heat insulating jacket of the
building, modern energy efficient materials and design solutions, selection of sources of heating
supply, efficiency of ventilation systems in the premises in the buildings.
The training program for highly qualified building industry specialists consists of 10 subject blocks
and 40 hours of trainings with trainers (25 hours of lectures and 15 hours of practical tasks). The
main emphasis in the training materials is made on energy efficient design solutions in construction
and architecture. Most training materials discuss the methodological aspects of design of energy
efficient buildings, design of energy efficient structures for which special software applications are
used, use of energy saving ventilation, heating and heating supply systems, and use of alternative
energy sources.
The training program for non-specialist decision makers consists of 10 subject blocks and 20 hours of
trainings with the trainers (16 hours of lectures and 4 hours of practical tasks). Training materials are
mainly aiming at familiarizing the trainees with technical economic and legal aspects of the
implementation of energy efficient measures and use of technologies and materials in the building
industry, including but not limited to normative requirements to energy efficiency, installation of
energy efficient heating, heating supply, water supply, electricity supply, and ventilation systems,
certification and energy audit, as well as increasing energy efficiency of the housing stock.
In the framework of the Train-to-NZEB Project in Ukraine, the Ukrainian Hub organizes workshops
and consultancy meetings with leading specialists and engineers working for producers/vendors of
EE materials and equipment. The Centre also offers consultancy assistance on architectural, design
and engineering solutions. The Centre's visitors may visit laboratories and training centers of EE
equipment and materials producers/vendors.
Courses for specialists:
2 courses “Nearly Zero-Energy Buildings Project Designer” were organized (course duration: 44
hours).
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Courses for workers:
10 courses “Nearly Zero-Energy Buildings Construction Specialist” were organized (course duration:
40 hours).

Courses for non-specialist decision-makers:
3 courses “Nearly Zero-Energy Buildings Project Manager” were organized (course duration 35
hours).

Special training for specialists in energy certification of buildings and energy examination of
engineering systems:
2 courses “Specialist on Energy Certification of Buildings and Energy Examination of Engineering
Systems” were organized for the first time in Ukraine. Course duration is 120 hours, of which 80
hours is distance learning and 40 hours – in-class training and test.
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All courses in Ukraine were carried out with support from Kiev National University of Construction
and Architecture, Ministry of Education and Science of Ukraine, 20 manufacturers/vendors of EE
equipment and materials. Trainings for specialists in energy certification of buildings and energy
examination of engineering systems were organized and conducted with support from the State
Agency for Energy Efficiency and Energy Saving of Ukraine and Ministry of Regional Development,
Construction and Housing and Municipal Economy of Ukraine.

Large-scale implementation of the training schemes
One of the biggest challenges – and one of the biggest successes of the project – was the large-scale
delivery of training courses, reaching a significant number of participants. With a total of 2400
trained experts and workers set as an overall goal on a very limited market (as proven by the
comprehensive marketing research), the team needed more time to complete the target. However,
the requested 6-month no-cost extension has proved extremely helpful, contributing to the
establishment of sustainable market presence of the BKHs in all countries. Thus, the project has
delivered a total of 187 training courses, reaching 3945 participants, distributed to target groups as
follows: 2437 construction workers, 614 specialists, and 894 non-specialists with decision-making
functions. The courses were constantly monitored, in some cases through an internal peer-review
process, and the necessary corrective actions were taken, resulting in better design aligned to the
market requirements, and improved marketing offer, without compromising the quality of the
training, the achievement of the learning outcomes and the credibility of the certification, which now
has gained international recognition.

Trained people (total): 3945
Bulgaria
1075

Czech
Republic
747

Bulgaria
67
Czech
Republic
35
Ukraine
15

Ukraine
402
Turkey
897

Total courses: 187

Romania
824

Turkey
25

Romania
45

The distribution of trainees according to the qualification level is as follows:
(a) Target: 120 training courses on 10 selected training programs for each of the 4 BKHs, targeting
additional qualification of 2400 trainees;
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Results:

Trained workers: 2437
Bulgaria
623

Ukraine
275

Czech
Republic
485

Training courses
120
100
80
60
40
20
0

37

19

30

111

15
10

Romania
469
Turkey
585

(b) Target: 24 training courses for designers, consultants and building managers on at least 2
selected training programmes for each BKH, targeting additional qualification of 480 trainees;
Results:

Trained specialists: 614
Bulgaria
207

Czech
Republi
c
109

Ukraine
45

Training courses
40
30
20
10
0

40

21
9

4

4

2

Romani
a
126

Turkey
127

(c) Target: 36 training courses for non-specialists on at least 3 selected training programmes,
targeting additional qualification of 720 trainees.
Results:

Trained non-specialists: 894
Bulgaria
245

Czech
Republic
153

Ukraine
82
Turkey
185

Training courses
40
30
20
10
0

9

7

11

6

36

3

Romani
a
229
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E-learning for non-specialists
Taking into account the experience gained
from various classroom courses for different
target groups and the positive feedback from
the on-line train-the-trainers course
developed in the scope of t he Build-Up Skills
enerpro initiative in Bulgaria a concise elearning course was developed addressing the
nonspecialist audience.
In order to take into account different
perspectives it is subdivided into three
categories, for end users, investors and politicians respectively. It offers an additional and powerful
path to distribute the content as it is free and accessible without time and spatial constraints. It is
intended to enable even executives with tight diaries to use occasional spare time on their Passive
House/nZEB information. The course was developed in English language to make it useful for an
international audience and is available for translation to further languages.
The e-learning course for non-specialists can also be used to advantage as a primer for other target
groups, e.g. in preparation of classroom training. This can offer the very beneficial effect of
establishing a common language outside of precious classroom time.
More in-depth training content is also available on the PHI's on-line training platform and Course
Providers are invited to use and translate it as necessary. In the Passive House Fundamentals course
participants will spend approximately two
days on getting a clear overview of the
Passive House standard, certification
requirements and the various elements to
consider when designing and constructing
Passive House buildings. By taking this course
they can start to prepare for the Certified
Passive House Designer exam or better
follow along a classroom training. The course
is available in several languages. More topics
will be covered in the near future.

Communciation and dissemination activities
Throughout its full duration, the Train-to-NZEB project team focused serious attention and resources
to the communication activities, as it was clearly understood that without raising the public
awareness and, respectively, the market demand for NZEBs, there is no chance that there will be
sustainable demand for training on NZEB-related issues. The project team has embraced a systematic
approach framed within a general communication strategy and 5 local communication strategies
responding to the communication needs and landscape in the countries hosting BKHs (Bulgaria,
Romania, Czech Republic, Turkey and Ukraine). The strategies were elaborated upon following one
common template to provide transparency and comparability, taking into account the fact that the
resources and internal capacities are not equally spread among project partners (there are more
resources assigned and some partners involved in EU member states). The local teams are supported
by project partners from Ireland and Germany with the necessary communication materials and the
development of the visual identity (PHI). The International Passive House Association, iPHA,
connected to PHI, with its international affiliations and communication network added considerable
leverage to the communication efforts by relaying information and project results. At national level, a
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number of partner networks and professional groups were involved in the communication activities,
providing visibility and frequent expositions towards all pre-identified target groups.
A key moment in the adaptation of the communication strategies was the marketing research
conducted in the BKH host countries. Except for the current demand for trainings, it was very
informative regarding the attitudes, key messages, preferred channels and possible outcomes from
the major target groups. Using this knowledge, the most appropriate communication instruments
were selected in each country and the results from the implementation strategy were visible
throughout the project.

National Dissemination Events
Playing a major role in the dissemination campaign and the exploitation of the results of the projects,
the events supported by the Train-to-NZEB project proved to be one of the key enablers of
realization of project goals, both in terms of providing significant influx of attendees to the training
courses and in attracting project supporters and multipliers in the newly established network of the
Building Knowledge Hubs (BKH).
The project supported a total of 41 national dissemination events with 11,181 participants at a total
cost of EUR 13,761.90. The outreach however varies according to the national specifics and the
synergies established with other national initiatives. The main reason for the high number of
participants are the achievements in Ukraine, where, reaping the fruits of the close collaboration
with the Kyiv National University for Construction and Architecture, Train-to-NZEB was presented at
major conferences tackling different issues of energy efficiency in the construction sector, achieving
outreach to 9386 participants at the cost of EUR 1955.00 (all supported by agendas and pictures).
Excluding these numbers, in the other four countries the project has conducted 32 national events
for 1795 participants (averaging 56 participants per meeting) at the cost of EUR 11,806.9.

Outreach of Train-to-NZEB National
Dissemination Events: An Overview
177

64

52

80
[Craftsmen]

1 725

[Employers]

1 959

[Public administration]
[Supply side]

809

[Training providers]
[Professionals]

891
619

[Policy makers]
[Opinion formers/media]

703

1 178

[Energy efficiency specialists]
[Owners and occupants]
[Operators and investors]

2 924

[Unusual suspects]
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International dissemination events
The active participation in international dissemination events have proven to be instrumental for the
success of the Train-to-NZEB project, as together with the social media activity, they have provided
sufficient visibility of the project results, established the leading position of the BKHs in the field of
provision of dedicated NZEB training services, and broadened the network of engaged training
providers, which was one of the major goals of the project. In this respect, they are crucial for the
exploitation of the replicable results of the project, as for example the Terms of Reference and the
available training programmes, which is a key for the sustainability of the action.
On a conservative estimation, Train-to-NZEB representatives have presented the project and its
result at 22 major international events with direct impact on achievement of project goals, all within
the set budget limits, and in many occasions, without any costs assigned to the project. This
estimation does not include a number of national meetings with thousands of participants (e.g. in
Ukraine and Bulgaria), where the organizers have attracted international speakers, again at no cost
to the project. The 4 BUS EU Exchange Meetings conducted with participation of Train-to-NZEB
experts, where the project gained high visibility due to the very active involvement in all activities,
are analyzed together to simplify the estimations. In total, the project has reached an estimated
number of 6100 participants in the 22 events (a little over 277 participants per event on average) at
the cost of 12,198.55 Euro.

International dissemination events: an
overview
350

258
[Craftsmen]

498

429

233

[Employers]
[Public administration]

602

[Supply side]
[Training providers]
[Professionals]

917
571

[Policy makers]
[Opinion formers/media]
[Energy efficiency specialists]

506

537

[Owners and occupants]
[Operators and investors]

617

582

[Unusual suspects]
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Impact and Project Performance Indicators
The impact of the Train-to-NZEB project is specifically discussed in D1.2, focusing on several main
areas: policy support, collaboration with Construction Skills and BUILD UP Skills projects,
achievement of project objectives, improved capacities and skills, and common performance
indicators.
In terms of policy support, the Train-to-NZEB project was able to fully employ the achievements of
the BUILD UP Skills initiative in order to improve the capacity of the construction workers and
specialists to deliver high-quality NZEB projects. Additionally, it supports the implementation of the
EU policies in the area of energy efficiency and RES installations in buildings as stipulated by Directive
2010/31/EU on the energy performance of buildings (EPBD), Directive 2012/27/EU of the European
Parliament and of the Council on energy efficiency (EED) and Directive 2009/28/EC on the promotion
of the use of energy from renewable sources (RESD). The project is also well in line with the the
Energy Union strategy, and especially the priorities related to energy efficiency and decarbonising
the economy, as well as with the new requirements set by the Clean Energy for All Europeans
legislative package and specifically by Directive (EU) 2018/844 of the European Parliament and of the
Council of 30 May 2018 amending Directive 2010/31/EU and Directive 2012/27/EU, and
Regulation (EU) 2018/1999 on the Governance of the Energy Union and Climate Action, arguably
contributing all three major goals: 1) Putting energy efficiency first, 2) Achieving global leadership in
renewable energies, and 3) Providing a fair deal for consumers and supporting the execution of the
ambitious new goals for 32,5% improvement of energy efficiency and 32% share of RES in the energy
mix.
Regarding collaboration with other EU projects and continuing the legacy of the BUILD UP Skills
initiative, the project has provided direct use and contributed to the sustainability of the
achievements of several BUILD UP Skills projects (mainly BUS EnerPro, BUS QualiBuild and BUS
QualiShell among others), used for the development of the new and adapted training programmes
for the BKHs. Additionally, it has established connections with all other H2020 Construction Skills
projects, looking to exploit possible synergy effects. A number of joint events (conferences,
workshops, seminars, webinars) were held together with various projects like OUALICHeCK, ingREeS,
PROF/TRAC, MEnS, progRESsHEAT, BUStoB, Fit-to-NZEB. Additionally, joint events and activities are
initiated with EmBuild, iBROAD, BUILDUPON, CRAFTEDU, ABRACADABRA and other H2020 projects. A
specific highlight is the active participation in the BUILD UP Skills EU Exchange meetings, where Trainto-NZEB was presented at 4 occasions in 2016 and specific examples from the project were discussed
within working groups and with the general audience.
The 8 predefined specific project objectives are considered accomplished, as the progress has been
duly monitored and reported in the corresponding deliverables. A brief summary with links to the
respective deliverables is available in Section 1.1 above.
The major impact area of the project remains the improved capacities and skills of construction
workers, highly qualified building professionals and non-specialists with decision-making capacities,
together with a significant number of trained trainers. In the second half of the project, which was
predominantly dedicated to this activity, the success indicators defined in DoA were confidently
achieved. The project supported the conduction of 187 training courses, reaching 3945 participants,
distributed to target groups as follows:
a) 2437 construction workers,
b) 614 highly qualified specialists,
c) 894 non-specialists with decision-making functions,
d) 240 trainers in the BKH network.
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Field of delivery

Project Performance Indicator

Quantification

Measurement unit

Building capacities
and skills

Market stakeholders with increased
skills/capability/competencies on
energy issues

4185

Number of people with
increased capacity

Impact calculation (as defined in the DoA)
The impact calculation is based on the extremely conservative approach adopted in the GA, focused
on the core activities of the project. It uses the assumption that the savings related to the conducted
trainings for NZEBs will be achieved only through delivery of nearly zero-energy buildings instead of
buildings delivered according to the current norms (as it would be without further training of workers
and designers). After review of the new NZEB definitions (already accepted or still in discussion), it is
accepted that the average savings in primary energy for the targeted countries is based on 80
kWh/m2. Furthermore, taking into account the regular projects supported by Cohesion Policy
instruments and the regular construction practice, it is assumed that to complete a building with an
area of 1000m2 to NZEB standard, will require the expertise of 3 building fabric workers, 1 HVAC and
1 RES worker with additional qualifications of NZEB. Another assumption is that 1 out of 4 designers
will contribute to one new NZEB project per year with an area of 1000 m2. Additionally, it is assumed
that at least 1 in every 10 trained non-specialists with decision-making authority will contribute to
one new NZEB project per year with an area of 1000 m2.
Distributed by countries, the number of trained persons is represented in the following table:
Country
Bulgaria
Czech Republic
Romania
Turkey
Ukraine
Total

Workers
623
485
469
585
275
2437

Designers
207
109
126
127
45
614

Decision-makers
245
153
229
185
82
894

Total
1075
747
824
897
402
3945

Correlated to the actual number of trained experts, the savings per country and in total will be as
follows:
Primary energy savings, MWh/year
Country
Workers Designers Decision-makers Total
Bulgaria
9968
4140
1960 16.068 GWh/year
Czech Republic
7760
2180
1224 11.164 GWh/year
Romania
7504
2520
1832 11.856 GWh/year
Turkey
9360
2540
1480 13.380 GWh/year
Ukraine
4400
900
656 5.956 GWh/year
Total
38992
12280
7152 58.424 GWh/year
Thus, it can be stated that the project performance indicators in terms of energy savings are
achieved.
The renewable production triggered by the project is calculated on the basis that 70% of the primary
energy consumption is related to heating and cooling, out of which (according to the NZEB Directive)
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a significant portion (assumed as at least 50% according to the then-available Bulgarian NZEB
definition) will be due to RES installations. Thus, at least 20.4484 GWh/year energy from RES was
deemed to be triggered by the core activities of the project. In terms of CO2 emissions, no less than
14,874 tCO2/year was targeted as potential savings.
Emission factors
Bulgaria
Czech Republic
Romania
Turkey
Ukraine

Electricity
0.819
0.950
0.701
0.866
0.912

Gas
Emissions savings (tCO2/year)
0.202
4039
0.202
3026
0.202
2771
0.202
3458
0.202
1580
14874

The CO2 emission reductions triggered by the project are calculated on the basis of the assumption
that 70% of the energy savings are related to heating and cooling (gas savings) and 30% are related
to other systems (electricity savings). The primary energy savings are recalculated to final energy
savings using the primary energy factors for natural gas – 1.1 and for electricity – 2.
The estimated impact in term energy-related common performance indicators is represented in the
following table:
Project Performance Indicator

Quantification

Energy savings triggered by the project within its
duration
Renewable Energy production triggered by the
project within its

58.424
20.4484

Measurement unit
Primary energy savings
triggered (GWh/year)
Renewable Energy production
triggered (GWh/year)

Progress beyond the State of the Art
With activities located in Eastern and Central Europe, Train-to-NZEB has overcome a number of
market barriers, which were clearly outlined in the dedicated marketing survey conducted in the
spring of 2016. NZEB issues are still largely neglected within the professional community, the
available training programmes are targeted to the traditional construction skills and there is lack of
understanding of the general change in the approach and quality of the design and construction
works necessary to execute the new requirements. In some of the countries hosting BKHs (Turkey
and Ukraine), there are still no NZEB definitions, which makes the task to promote related training
courses even more complicated. However, the project has achieved in conducting a very intensive
communication campaign, through which it has established a broad network of partnerships in the
professional and VET circles, attracting 10 associated VET providers through Memoranda of
Understanding, and local business actors (more than 50) supporting the training activities. A large
number of national and international events were organized and/or attended; a significant coverage
of project activities was achieved in both traditional and new media, including social media,
significantly outscoring the initially set performance indicators. The project team has established
active collaboration with most of the other related H2020 Construction Skills and BUILD UP Skills
projects which helps the outreach to both the professional community and the potential
beneficiaries from the services offered in the BKHs. At the end of the project, it can be confidently
stated that it has achieved tangible impact on all major action zones - continuing the legacy of the
BUILD UP Skills initiative by implementing innovative NZEB-related large-scale training schemes,
upskilling a significant number of construction workers and specialists, gathering a wide circle of
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stakeholders from the business, academic and public sectors around a common goal, and most
notably - stimulating the market demand for quality NZEBs. And bringing on a major lesson: without
market demand, driven jointly by public policies, financial incentives and active communication
campaigns, there is no training demand. Empirically proven.

Further information: Train-to-NZEB brochure “Advanced practical
training for 21st century construction”
For those interested to find out more about the activities and
training opportunities available through the Train-to-NZEB
project, the final publication of the project delivers the
complete set of information.
Available online at http://www.train-tonzeb.com/uploads/9/8/8/4/9884716/train_to_nzeb_brochure
_online.pdf and at all events organized by project partners –
you’re more than welcome to take a copy and meet us in
person!

Find us on the web:
www.train-to-nzeb.com
www.facebook.com/train2nzeb/
www.twitter.com/Train2nZEB
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